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SECTION  I. 

The  pi^-esent  edition  of  this  work  is  divided  into  two  sections,  the  first 
dealing  with  general  principles,  and  with  subjects  pertaining  to  general 
pathology  ;  the  second  with  individual  diseases. 

CHAPTER  L 

INTRODUCTION.— OBJECTS  AND  METHODS  OF  STUDY. 

The  study  of  the  Science  and  Art  of  Medicine,  in  its  full  and  com- 
prehensive sense,  may  be  defined  as  the  study  of  disease  in  all  its 
relationships.  This  term  properly  includes  every  deviation  from  the 
normal  and  healthy  condition  of  the  body  or  any  portion  of  it,  either  as 
regards  its  structural  integrity,  state  of  nutrition,  or  functional  activity 
and  perfection.  There  is  no  absolute  line  of  demarcation  between  health 
and  disease,  these  being  merely  relative  terms,  but  in  ordinary  language 
the  words  convey  sufficiently  obvious  meanings.  When  a  disease  is 
a.ssociated  with  some  recognizable  structural  lesion,  it  is  said  to  be 
organic ;  if  no  such  change  can  be  detected  by  any  method  of  investiga- 
tion with  which  we  are  at  present  acquainted,  it  is  called  functional. 
Not  a  few  object  to  such  a  distinction,  maintaining  that  thei'e  can  be  no 
purely  functional  affection,  but  that  every  deviation  from  health  must 
necessarily  be  attended  with  some  kind  and  degree  of  organic  change. 
In  practice,  however,  the  division  is  a  convenient  one,  and  will  be 
adopted  in  this  work.  Minor  complaints,  whether  of  a  structural  or 
functional  nature,  are  often  spoken  of  as  ailments  or  disorders. 

Ifc  mast  be  familiar  to  all  that  a  treatise  on  "  Medicine  "  does  not 
pretend  to  deal  with  the  whole  range  of  disease,  as  just  defined,  and  by 
common  assent  it  is  understood  that  its  scope  is  limited  to  particular 
classes  of  subjects,  as  distinguished  from  those  discussed  in  works  on 
iSurgery,  Obstetrics,  and  Gyntecology.  The  remarkable  development 
and  multiplication  of  "  special  "  branches  of  practice  during  recent 
years  makes  it  increa-singly  difficult  even  to  this  extent  to  fulfil  the 
purpose  for  which  a  general  treatise  of  this  kind  is  intended.  For 
obvious  reasons  some  of  the  more  prominent  and  well-established 
"  specialisms "  must  be  entirely  omitted ;  while  others  can  only  be 
referred  to  in  a  brief  and  comprehensive  way.  There  are  not  a  few 
complaints,  however,  often  regarded  as  belonging  to  this  category,  which 
liave  no  claim  whatever  to  be  thus  clas.sed,  and  of  course  these  will  be  as 
fully  considered  as  the  limits  of  this  work  permit. 

Disease  requires  to  be  studied  from  different  aspects,  which  are 
expressed  by  certain  general  terms,  and  it  is  desirable  at  the  outset  to 
explain  their  respective  meanings. 
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I.  Pathology.— Ill  ifcs  correct,  sense  ■pathohnu  has  a  wide  and  com- 
prehensive sifrniHcation,  for  \t  takes  M'ithin  'its  scope  the  teacliinp- 
and  exphxnation  of  tlie  origin,  causes,  nature,  and  clinical  history  of  all 
morbid  conditions  or  diseases.  General  pathology  is  concerned  with  such 
important  subjects  as  congestion,  hremorrhage',  inflammation,  degenera- 
tions, fever,  and  other  morbid  processes  or  states,  in  their  general  aspect 
and  relations.  Special  patholnqy  deals  with  the  various  individual 
diseases  which  are  recognized  by  particular  names,  as  measles,  pneu- 
monia, or  pericarditis.  The  application  of  the  word  "  pathology  "  in 
ordinary  medical  language  is,  however,  often  much  more  restricted  in  its 
meaning  than  that  just  indicated.  Thus  it  is  commonly  employed  as 
merely  signifying  the  explanation  of  the  essential  nature  of  a  morbid 
process  ;  of  the  characteristic  changes  associated  Avith  a  particular 
disease;  or  of  the  immediate  causation  of  some  prominent  symptom. 
In  one  or  other  of  these  limited  senses  we  speak,  for  example,  of  the 
pathology  of  inflammation,  fever,  pneumonia,  phthisis,  endocarditis, 
valvular  diseases  of  the  heart,  hepatic  cirrhosis,  dropsy,  jaundice,  vomit- 
ing, dyspnoea,  convulsions,  or  coma.  Not  infrequently  the  term  is  used 
as  synonymous  with  "  morbid  anatomy  "  or  "  anatomical  characters," 
but  this  is  quite  erroneous. 

II.  J^TiOLOGY. — This  is  the  branch  of  pathology  which  deals  with 
the  causation  of  general  morbid  states  and  individual  diseases,  or  the 
influences  and  agencies  by  which  they  are  originated. 

III.  SYMFroMATOLOGY  OR  S i<:MEior.OGY. — These  terms  are  applied  to 
the  department  of  pathology  which  is  concerned  Avith  all  that  pertains 
to  morbid  conditions,  whether  general  or  local,  in  their  clinical  relations, 
that  is,  as  they  are  revealed  in  the  living  subject.  It  has  to  do 
therefore  Avith : — 1.  Their  clinical  history,  including— (a)  mode  of 
onset  or  invasion  ;  (b)  symptoms  and  physical  signs  or  clinical  phenomena  ; 
(c)  course,  d^iration,  and  modes  of  termination  ;  (d)  varieties  and  typen  ; 
(e)  complications  and  seqnelce.  2.  Their  diagnosis,  which  signifles  the 
recognition  of  the  presence,  seat,  and  nature  of  particular  diseases,  and 
their  discrimination  from  other  morbid  states.  3.  Their  prognosis,  or 
the  judgment  which  is  formed  as  to  the  future  course  and  ultimate 
issue,  both  in  relation  to  diseases  in  themselves,  and  as  they  occur  in 
individual  cases. 

IV.  Treatment  or  Therai'ICUTIcs. — This  important  branch  of  Medicine 
deals  with  the  general  principles  which  guide  us  in  combatting  disease; 
and  the  measures  and  agents  which  are  eniplo3fed  with  the  A'iew 
of  preventing  or  curing  the  different  maladies,  of  niodif^-ing  their  pro- 
gress, or  of  relieving  their  attendant  symptoms. 

Y.  MoRi?iD  oh  Pathological  Anatomy  and  H  istology. — The  structui'al 
and  other  recognizable  changes  which  are  associated  Avith  organic  diseases 
come  under  this  head,  as  revealed  usually  by  post-mortem  examination, 
though  in  some  cases  morbid  tissues  or  products  can  be  obtained  for 
observation  and  investigation  during  life.  The  gross  lesions  as.sociated 
with  individual  diseases  may  be  conveniently  described  as  their 
anatomical  characters. 

A  satisfactory  and  adequate  knowledge  of  Medicine  can  only  be  built 
up  by  studying  the  subject  in  all  the  particulars  just  indicated.  Before 
proceeding  to  learn  individual  diseases,  it  is  highly  desirable  to  have  a 
comprehensive  acquaintance  with  the  main  facts  pertaining  to  general 
morbid  proces.ses,  such  as  are  usually  grouped  under  general  pathology. 
Further,  it  is  important  that  all  classes  of  diseases  should  receive  due 
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uttention;  but  especially  those  Avhich  are  of  common  occurrence  in 
ordinary  practice.  Students  at  tlie  present  day  need  to  be  particularly 
on  their  guard  against  being  unduly  attracted  by  complaints  which  are 
merely  of  scientific  or  pathological  interest,  while  neglecting  those  with 
which  they  will  have  so  constantly  to  cope  daring  their  professional  life. 
Moreover,  the  evident  tendency  to  study  special  branches  or  diseases, 
before  having  properly  mastered  general  principles  and  facts,  cannot  be 
too  strongly  condemned.  Another  point  worthy  of  note  is  the  necessity 
of  becoming  acquainted  with,  and  duly  recognizing  the  pathological  and 
clinical  relations  of  different  systems  and  organs  to  each  other. 

Methods  of  Study. — I  proceed  now  to  point  out  the  plan  according 
to  which  Medicine  can  be  learnt  most  easily  and  satisfactorily.  First, 
it  should  be  studied  as  a  Science,  a  knowledge  of  its  theory  being 
acquired,  as  taught  in  books,  lectures,  etc.,  by  means  of  which  such  infor- 
mation and  explanations  are  given  with  reference  to  principles  and  facts 
as  can  be  conveyed  by  these  methods  of  instruction.  Secondly,  it  must 
be  learnt  as  an  Art,  the  practice  of  medicine  being  studied: — (i.)  By 
personal  observation  and  examination  of  actual  cases  of  the  several 
diseases,  as  exemplified  in  individual  patients,  (ii.)  By  intelligent  and 
diligent  attention  to  the  different  modes  of  clinical  instruction,  in  connec- 
tion with  which  allusion  may  be  made  to  the  great  advantages  to  be 
derived  from  a  thorough  training  in  "  case-taking,"  under  competent 
supervision,  (iii.)  By  the  education  of  those  external  senses  which  are 
of  such  essential  and  constant  service  in  the  investigation  of  diseased 
conditions,  especially  sight,  touch,  and  hearing;  and  by  repeated  practice 
in  the  employment  of  the  various  instruments  which  are  available  for  a 
similar  purpose,  (iv.)  By  the  systematic  observation  and  study  of  the 
morbid  changes  produced  in  the  several  organs  and  tissues.  Pathological 
anatomy  and  histology  have  now  come  to  occupy  a  very  prominent  place 
in  the  medical  curriculum,  and  ample  opportunities  are  afforded  for 
studying  this  subject  practically.  Every  student  should  certainly  learn 
how  to  conduct  a  post-mortem  examination  or  "  necropsy  "  in  a  thorough 
and  .systematic  manner;  and  should  at  least  be  familiar  with  the  gross 
anatomical  characters  of  the  organic  lesions  usually  met  with.  Up  to  a 
f:ertain  point  also  the  practical  value  of  microscopical  .and  chemical 
examination  must  be  recognized;  but  the  more  elaborate  methods  of 
patliological  investigation  belong  rather  to  the  domain  of  the  "  skilled 
pathologist"  or  "bacteriologist." 

All  tlie  methods  of  study  just  mentioned  are  important,  though,  of 
course,  those  of  a  practical  kind  are  far  the  more  essential,  for  anyone  who 
relies  on  a  mere  theoretical  knowledge  of  medicine  is  absolutely  incom- 
petent to  enter  upon  its  practice.  Still  this  theoretical  knowledge  is  not 
to  be  despised,  seeing  that  it  helps  materially  to  clear  the  way  for 
practical  study,  and  saves  a  great  waste  of  time  and  labour,  for  the 
.student  is  enabled  to  comprehend  far  better  what  he  observes,  if  he  has 
mastered  at  least  the  elements  of  the  subject,  and  the  more  information 
he  possesses  before  beginning  his  practical  work^  the  more  likely  is  he  to 
derive  full  and  permanent  benefit  therefrom. 

The  usual  fields  for  the  study  of  illustrative  cases  of  the  several 
diseases  are  the  wards  of  a  hospital,  and  the  different  out-patient  depart- 
ments :  each  has  its  advantages  and  should  be  duly  attended,  the  former 
affording  examples  of  the  acute  or  more  serious  chronic  affections,  the 
latter  of  the  more  common  ailments  met  with  in  ordinary  practice,  and 
of  the  minor  or  more  localized  disorder.?  not  usually  admitted  intQ 
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liospitals.  If  practicable,  however,  it  is  very  desirable  that  patient* 
should  also  be  visited  at  their  own  homes,  so  that  they  may  be  observed 
in  the  midst  of  those  conditions  Avhich  form  part  of  their  every-day 
life  There  are  certain  diseases,  moreover,  a  practical  acquaintance- 
with  winch  is  of  the  greatest  consequence,  which  generally  can  only 
be  studied  in  this  way,  namely,  the  majority  of  the  ac'nfe  specific 
fevers,  which,  Avith  few  exceptions,  are  not  admitted  into  general 
hospitals,  on  account  of  their  infections  nature,  but  it  appears  that 
m  the  near  future  medical  students  will  have  facilities  for  observing 
these  complaints  in  special  hospitals  set  apai-t  for  their  treatment. 
Thougli  it  is  requisite,  if  possible,  that  examples  of  all  forms  of  disease 
should  be  seen,  however  rarely  they  may  be  met  with,  yet  those  Avhich 
are  of  common  occurrence  should  receive  the  chief  attention,  and  of  these 
the  student  cannot  observe  too  many  cases,  in  order  to  become  familiar 
with  all  the  important  facts  pertaining  to  them.  There  are  certain 
special  departments,  such  as  those  connected  Avith  the  skin,  eye,  ear,  and 
throat,  which  ought  certainly  not  to  be  neglected  at  the  present  day  ; 
and  the  necessary  practical  instruction  and  experience  can  be  readily 
obtained  in  most  general  hospitals  or  in  special  institutions. 


CHAPTER  II. 

ETIOLOGY  OR  CAUSATION  OF  DISEASE. 

This  is  a  subject  of  the  utmost  importance,  for  an  intelligent  acquaint- 
ance with  Etiology  is  of  great  value  in  several  respects.  Thus,  it  often 
gives  material  aid  in  diagnosis  ;  it  not  uncommonly  throws  a  light  upon 
prognosis,  as  the  same  morbid  condition  may  diifer  much  in  its  gravitv 
according  to  its  cause;  in  most  cases  it  affords  most  useful  indications 
as  regards  treatment;  and,  above  all,  it  enables  the  practitioner  to  adopt 
preventive  measures  against  the  development  or  j^ropagation  of  many 
diseases,  and  thus  to  preserve  the  health  of  the  genei-al  community. 

In  studying  aatiology,  it  is  well  in  the  first  instance  to  obtain  a  com- 
prehensive knowledge  of  the  causes  which  aie  capable  of  pi-oducing 
disease.  Then  the  subject  may  be  regarded  in  its  relation  to  the  several 
systems  and  organs  of  the  body,  for  it  will  be  found  that  each  of  thest^ 
is,  as  a  rule,  acted  upon  by  a  limited  range  of  influences,  which  tend 
more  or  less  directly  to  injure  it.  This  statement  may  be  illustrated  by 
the  connection  which  exists  between  atmospheric  conditions  and  respira- 
tory affections  ;  between  improper  food  or  drink  and  disorders  of  the 
alimentary  canal ;  or  between  excessive  mental  labour  and  brain-affec- 
tions. Lastly,  the  causes  of  particular  moi-bid  conditions  or  diseases, 
whether  general  or  local,  as  well  as  of  the  more  prominent  symptoms, 
must  be  learnt,  and  these  are  usually  sufficiently  definite.  Some 
complaints  can  only  be  originated  by  one  special  cause,  and  to  such 
the  term  specific  is  applied.  In  dealing  with  individual  cases  it  i.s 
most  desirable  to  obtain  as  clear  an  insight  as  possible  into  theii*^ 
aetiology,  and  in  the  majority  of  instances  it  will  be  noted  that  more 
than  one  cause,  perhaps  several,  have  been  at  work,  each  of  which 
needs  to  be  duly  recognized.  A  complete  study  of  causes,  both  in- 
dividually and  in  their  relation  to  particular   diseases,  implies  an. 
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intellio-ent  compreliension  of  the  mode  or  modes  in  which  they  pi'oduce 
their  injurious  effects.  This  may  be  obvious  enouf>-h,  but  not  nncom- 
monly  it  is  a  matter  of  doubt,  or  a  question  involving  mnch  controversy. 

General  iGtiological  Summary. — The  remainder  of  this  chapter  is 
devoted  to  a  general  outline  of  the  principal  recognized  causes  of  disease, 
hut  for  much  necessary  detail  the  reader  is  referred  to  special  works  on 
the  subject.  The  {Etiological  facts  relating  to  individual  diseases  and 
symptoms  will  be  subsequently  dealt  with  in  their  appropriate  con- 
nections. 

Numeroiis  terms  have  been  employed  for  the  purpo.ses  of  classifying 
causes,  but  they  are  often  very  ambiguous,  and  are  of  little,  if  any, 
practical  value.  1  will,  therefore,  only  allude  here  to  the  division  into 
predisposing  and  exciting  causes,  the  latter  under  certain  circumstances 
being  also  named  determining. 

Fredisposing  causes  include  those  influences  which  bring  about  a  con- 
dition of  the  system  as  a  whole,  or  of  some  organ  or  part,  rendei'ing  it 
more  liable  to  become  the  seat  of  disease  generally,  or  of  some  particular 
lesion.  Exciting  causes  comprehend  the  immediate  and  direct  agencies 
by  which  the  different  morbid  changes  are  produced.  The  term  predis- 
position is  used  to  express  the  state  favourable  to  the  action  of  an  exciting 
cause,  and  the  individual  in  whom  it  exists  is  said  to  he  predisposed.  It 
is  not  to  be  supposed,  however,  that  there  is  any  distinct  line  of  demai*- 
cation  between  the  two  classes  of  causes  thus  named  ;  what  may  only 
predispose  at  one  time  may  excite  at  another,  and  esiaecially  is  this  true 
when  several  influences  act  together  and  for  a  long  period.  Further,  a 
so-called  predisposing  cause  may  only  render  one  organ  more  liable  to  be 
attacked  with  a  certain  disease  than  another;  for  example,  age  exercises 
a  marked  influence  as  regards  the  seat  of  tubei'cle  or  cancer. 

For  the  purpose  of  summarizing  the  more  common  causes  of  disease  it 
will  be  convenient  to  divide  them  primarily  into  : — 1.  Intrinsic,  or  those 
depending  upon  the  individual,  in  whom  they  are  either  inherent  or 
acquired.  2.  Extrinsic,  or  those  due  to  accidental,  and  chiefly  external 
influences.  So  far  as  this  is  practicable,  an  endeavour  will  be  made  in 
the  following  remarks  to  indicate  which  may  be  ranked  as  predisposing, 
•and  which  as  exciting  causes. 

I.  Intiiixsic.  a.  Age. — A  number  of  diseases  are  more  prone  to 
occur  at  certain  periods  of  life  than  at  others ;  while  some  morbid 
conditions  tend  to  affect  different  organs  at  dift'ei'ent  ages,  or  even  to 
be  limited  to  special  tissues  in  a  particular  organ.  This  may  often  be 
explained  by  the  nutritive  and  functional  activity  of  the  system  gene- 
rally, or  of  certain  organs,  being  much  greater  at  one  time  of  life  than  at 
another,  and  therefore  the  liability  either  to  genei-al  or  local  disease  is 
more  marked.  Changes  of  structure  also,  in  the  direction  of  decay,  not 
unfrequently  account  for  the  predisposition  due  to  age,  as,  for  example, 
<legeneration  of  the  vessels  in  advanced  life  rendering  them  brittle,  and 
thus  leading  to  cerebral  haemorrhage.  Young  childi-en  and  aged  persons 
are  very  subject  to  ailments  of  various  kinds. 

_  h.  Sex.^ — Females  are  more  prone  to  certain  affections  than  males,  and 
vice  ver.m.j  while  some  diseases  are  necessarily  limited  to  one  or  other 
sex.  This  depends  on  the  difference  in  the  conditions  of  special  organs 
in  the  two  classes  of  persons,  and.  in  the  length  of  outlets  (e.g.,  the 
urethra)  ;  on  the  functions  peculiar  to  each  sex  ;  on  the  dissimilarity  in 
habits,  occupation,  etc.;  on  the  difference  in  constitutional  strengtli  and 
vigour;  or  on  certain  peculiarities  in  the  nervous  system,  women  being 
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as  a  rule  much  more  sensitive  and  excitable,  and  therefore  more  liable 
to  various  nervous  disorders.  The  proportion  of  deaths  is  on  the  whole 
greater  among  males  than  females. 

c.  General  or  Constitutional  Condition.  State  of  Health,  Previous  Ill- 
nesses, etc. — A  state  of  general  debilit}^,  whether  congenital  or  acquired, 
predisposes  to  many  diseases.  Possibly  the  opposite  condition  of  robust- 
ness and  vigour  may  increase  the  liability  to  other  affections.  The 
quantity  and  quality  of  the  blood  have  also  much  influence,  plethoric  or 
anaemic  individuals,  for  example,  being  pi-edisposed  respectively  to  certain 
complaints.  Diseases  of  various  kinds,  especially  those  of  an  acute 
nature,  frequently  pi-edispose  to  or  excite  othei's,  e.g.,  the  various  fevers, 
■whooping-cough,  lung-affections,  rheumatism,  and  syphilis.  Certain 
symptoms,  such  as  cough,  particulai-ly  if  neglected,  may  be  productive 
of  serious  mischief.  Habitual  neglect  in  attending  to  the  natural  func- 
tions, especially  those  connected  with  the  alimentary  canal,  very  com- 
monly leads  to  injurious  results.  The  existence  of  morbid  changes  in 
certain  organs  or  tissues  may  readily  induce  or  predispose  to  further 
lesions  in  them,  or  may  give  rise  to  secondary  diseased  conditions  in 
other  parts.  Thus  a  fatty  or  calcified  state  of  the  arteries  renders  them 
liable  to  be  easily  ruptured  ;  cardiac  diseases  often  set  up  lung-alfections, 
and  vice  versa :  one  disease  of  the  lung  or  heart  frequently  originates 
another ;  while  the  secondary  effects  of  affections  of  these  organs  upon 
other  structures  are  familiar  to  all.  Other  causes  of  disease  which  may 
be  alluded  to  under  this  head  are  direct  loss  of  blood  ;  excessive  or  long- 
continued  morbid  discharges ;  and  the  sudden  suppression  of  an  habi- 
tual discharge,  of  a  chronic  skin-disease,  or  of  some  local  development 
of  a  constitutional  disorder,  such  as  gout. 

d.  Temperament. — Four  principal  tempei-aments  are  described,  namely,, 
the  sanguineous,  lymphatic,  bilious,  and  nervous,  and  each  is  supposed 
to  indicate  a  susceptibilit}^  to  particular  diseases,  though  the  state- 
ments made  on  this  matter  are  very  contradictory,  and  are  often  with- 
out any  foundation  in  fact.  Speaking  generally,  the  sanguineous  tem- 
perament is  believed  to  predispose  to  fevers  of  a  sthenic  type,  active 
congestion  or  haemorrhage,  and  acute  inflammations;  the  lympihatic  lo- 
passive  congestion,  drops}',  low  inflammations,  and  certain  constitutional 
affections  ;  the  nervous  to  various  disorders  of  the  nervous  system  ;  and 
the  bilious  to  digestive  and  hepatic  derangements. 

e.  Idiosyncrasy. — Some  individuals  are  affected  injuriously  by  certain 
agencies,  which  do  not  at  all  influence  others  in  the  same  way.  This  is. 
the  case  with  articles  of  diet,  as  fish  or  mushrooms  ;  or  with  medicines, 
such  as  iodide  of  potassium,  opium,  or  quinine.  To  this  individual 
peculiarity  the  term  "idiosyncrasy"  is  applied,  and  it  probably  has. 
some  influence  in  predisposing  to  particular  diseases. 

/.  Hereditary  predi.9posil ion.— Several  diseases  are  supposed  to  be 
capable  of  transmission  from  parent  to  offspring,  and  with  regard  to 
some  of  them  this  belief  is  unquestionably  well-founded,  but  the  evidence 
is  by  no  means  so  clear  or  reliable  with  respect  to  others.  It  must  be 
borne  in  mind  that  members  of  different  generations  may  be  exposed  to 
the  same  extrinsic  causes  of  disease,  and  this  may  account  for  the  fact  that 
certain  affections  seem  to  run  tlirough  families.  Amongst  the  maladies 
or  general  morbid  conditions  more  especially  considered  to  be  hereditary 
may  be  mentioned  :—  (i.)  Certain  constitutional  or  blood-diseases,  namely, 
gout,  rheumatism,  scrofula,  tuberculosis,  cancer,  syphilis,  and  the 
hcemorrhagic  diathesis,    (ii.)  Some  affections  of  the  nervous  system,. 
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namely,  epilepsy,  chorea,  insanity,  hysteria,  hypochondriasis,  neuralgia, 
alcoholism,  apoplexy,  paralysis,  (iii.-)  Physical  deformities,  as  well  as 
deficiencies  in  connection  with  the  special  senses,  such  as  blindness  or 
deafness,  (iv.)  Early  degenerations,  either  local  or  general,  evidenced 
by  degeneration  of  the  vessels,  fatty  changes  in  organs,  loss  of  the 
elasticity  of  the  skin,  premature  greyness  or  baldness,  loss  of  teeth, 
and  other  signs  of  decay,  (v.)  Some  skin-diseases,  (vi.)  Emphysema 
and  asthma,  (vii.)  Gravel  and  urinary  calculus.  (viii.)  Diabetes, 
(ix.)  Hfiemorrhoids  (?) . 

The  morbid  conditions  observed  in  different  generations  of  the  same 
family  need  not  be  identical,  but  may  be  merely  allied  in  their  nature. 
This  particularly  applies  to  nervous  affections,  and  to  degenerations. 
For  instance,  there  may  be  epilepsy  in  one  generation,  and  insanity  in 
the  next.  Again,  some  vicious  habit  in  the  parent  may  lead  to  disease 
in  the  offspring;  thus,  intemperance  may  undoubtedly  originate  certain 
nervous  complaints.  In  some  cases  a  constitutional  disease  in  the  parent, 
such  as  syphilis,  may  only  cause  the  offspring  to  be  weakly  and  delicate. 

The  transmitted  disease  may  be  actually  develojoed  in  the  foetus  in 
utero,  being  then  termed  congenital;  it  may  appear  spontaneously  at 
some  period  or  other  after  birth. ;  or  it  may  lie  dormant  until  brought 
out  by  an  exciting  cause.  In  some  cases  it  is  supposed  to  pass  over 
one  generation  and  appear  in  the  next,  this  being  called  "Atavism." 

Hereditary  tendency^  to  disease  may  unquestionably  be  intensified  by 
intermarriage  of  those  suffering  from  the  same  affection,  for  example, 
phthisis ;  and  also  by  the  marriage  of  those  who  are  closely  related, 
veiy  young,  or  of  very  unequal  ages.  It  appears  to  be  transmitted  in 
many  cases  more  readily  by  female  than  by  male  branches  of  families. 

The  hereditary  character  of  a  disease  is  sometimes  revealed  by  its 
development  at  an  earlier  age  than  is  usual,  of  which  gout  is  a  striking- 
instance.  Families  occasionally  seem  remarkably  prone  to  be  attacked 
by  certain  affections,  and  to  have  them  with  great  severity,  of  which 
some  of  the  infectious  fevers  afford  illustrations. 

g.  Race. — There  can  be  no  doubt  respecting  the  influence  of  race  in 
increasing  the  liability  to  certain  diseases,  and  vice  versa.  This  is  ex- 
emplified in  the  greater  proneness  of  white  than  black  people  to  suffer 
from  malarial  fever.  The  excessive  prevalence  of  some  diseases  among 
particular  races  may  be  explained  by  their  habits,  mode  of  living,  and 
place  of  abode. 

2.  Extrinsic,    a.  Causes  depending  on  surrounding  conditions. 

(i.)  Atmos'phere. — The  air  breathed  must  necessarily  influence 
greatly  the  state  of  health,  and  it  does  so  in  the  following  ways.  It 
may  be  impure,  because  it  is  not  sufficiently  changed  by  proper 
ventilation,  and  therefore  contains  an  undue  amount  of  the  products 
of  respii-ation  and  combustion.  Or  it  may  be  mixed  with  gases  not 
usually  present,  such  as  those  which  emanate  from  sewers  or  decom- 
posing animal  or  vegetable  matters,  or  those  which  are  given  off  in 
connection  with  many  manufactories  or  other  branches  of  industry. 
Suspended  impui'ities  are  also  constantly  present  more  or  less,  for 
example,  du.st,  cotton,  hair,  wool,  unconsumed  carbon,  fragments  of 
metals,  arsenic,  and  living  oi-ganisms.  The  atmosphere  is  frequently 
the  vehicle  for  the  transmission  of  specific  poisons.  The  degree  of 
moisture  of  the  air  is  highly  important,  excess  or  deficiency  in  this 
respect  often  producing  injurious  consequences.  Temperature  will  be 
noticed  separately.    Possibly  its  electrical  condition,  or  the  amount  of 
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ozone  in  it,  may  have  some  influence.  And,  lastly,  modificationfi  in  the 
atmospheric  pressnre  certainly  attect  the  health,  of  which  we  have  a 
familiar  illustration  in  the  consequences  which  sometimes  follow  the 
ascent  of  a  high  mountain.  Atmospheric  influences  may  act  either  as 
predisposing  or  exciting  causes  of  disease. 

(ii.)  Temperature. — Excessive  or  long-continued  lieat  oi-  cold  acting 
upon  the  general  system  is  most  injurious.  A  sudden  change  from  one  ex- 
treme to  the  other  also  often  causes  serious  mischief  ;  and  so  does  exposure 
to  cold  winds,  especially  east  wind.  Even  in  warm  weather  a  ''chill  " 
may  give  rise  to  disease,  and  this  is  frequently  due  to  the  jjatient's  own 
carelessness,  for  instance,  neglecting  to  change  wet  clothes,  or  remaining 
exposed  to  a  draught  when  hearted  and  perspiring.  The  local  effects 
resulting  from  the  direct  action  of  excessive  heat  or  cold  are  sufficiently 
familiar. 

(iii.)  Amount  of  light  and  insolation. — Those  who  i-eside  or  spend  a 
considei'able  part  of  their  life  where  little  or  no  sunlight  enters,  are 
unquestionably  below  par  as  regards  health.  The  amount  and  kind  of 
artificial  light  employed  has  also  an  influence  in  the  causation  of  certain 
forms  of  disease. 

(iv.)  Soil. — The  chief  modes  in  which  the  soil  exercises  its  influence 
upon  the  body  are  by  the  amount  of  vegetable  matter  which  it  contains, 
capable  of  decomposition  ;  by  its  degree  of,  and  permeability  to  mois- 
ture ;  by  its  effect  on  the  heat  and  light  of  the  sun,  whether  absorptive 
or  reflective  ;  and  by  its  chemical  composition,  which  affects  that  of  the 
water  and  air  in  the  neighbourhood.  Wherever  there  is  an  accumulation 
of  decaying  vegetable  substances,  with  sufficient  moisture  and  a  certain 
temperature,  as  is  the  case  in  marshy  districts,  malarial  affections  are 
almost  always  prevalent.  Clayey  soils  are  very  moist  and  cold.  Most 
sandy  and  gravelly  soils  are  healthy,  unless  they  contain  vegetable  or 
other  matters  liable  to  decomposition.  Those  in  which  there  is  a  large 
pi'oportion  of  lime  and  magnesia  are  believed  to  originate  goitre  and 
renal  calculus,  probably  by  impregnating  the  drinking  water.  The 
sudden  breaking  up  of  soil  is  often  attended  with  evil  consequences. 

(v.)  Sev:age,  Hon.fe-^-eJvse,  Manure,  etc. — These  are  very  common 
sources  of  disease,  on  account  of  the  decomposing  organic  matters  of 
which  they  mainly  consist,  and  of  the  deleterious  gases  given  off". 
Sewage  matters  in  certain  cases  contain  morbific  agents  of  a  specific 
kind,  and  promote  their  development  or  render  them  more  virulent. 
These  materials,  or  the  gases  which  emanate  from  them,  are  particularly 
hurtful  when  they  contaminate  water  which  is  used  for  drinking  pur- 
poses. 

b.  Causes  due  to  the  social  condition  and  habits  of  the  in- 
dividual, and  to  certain  other  accidental  injB.uences. 

(i.)  Food. — This  may  be  deficient  in  quantity  or  of  insufficiently 
nutritive  quality,  either  habitually  or  only  temporarily,  and  may  thus 
promote  or  induce  disease,  especially  in  children.  On  the  other 
hand  the  diet  may  be  excessive,  or  too  rich  in  quality.  Habitual 
irregularity  as  regards  meals,  bolting  food,  or  insutiicient  mastication 
from  any  cause  are  often  very  injurious;  while  the  harmful  effects  of 
occasional  errors  in  diet  are  familiar  to  all. 

(ii.)  Drink. — Intemperance  in  the  use  of  alcoholic  stimulants  is  a 
fertile  source  of  disease,  and  this  fact  can  never  be  ignored  when 
investigating  any  doubtful  case.  Spirits  do  most  harm,  especially  if 
taken  at  frequent  intervals,  strong  or  only  slightly  diluted,  and  on  an 
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empty  stomach.  It  must  be  bonie  in  mind  also  that  many  of  the  com- 
pounds sold  as  beer,  wines,  and  spirits  contain  highly  noxious  adultera- 
tions. Water,  or  the  want  of  it,  is  a  very  prolific  cause  of  disease. 
When  this  element  is  insufficiently  supplied  for  cleanliness  and  other 
purposes,  serious  results  often  ensue.  The  habit  of  drinking  large 
quantities  of  watei-,  especially  during  meals,  frequently  does  harm. 
Again,  water  may  be  the  direct  means  of  conveying  various  morbific 
agents  into  the  system,  such  as  noxious  gases,  certain  salts,  poisonous 
metals,  the  ova  of  worms,  animal  organic  mattei^s,  particularly  those  con- 
tained in  the  excreta,  vegetable  matters  in  a  state  of  decomposition, 
and  specific  poisons.  Tea-drinking  to  excess  is  a  common  cause  of 
troublesome  symptoms,  and  its  injurious  erffects  are  familiar  in  all  classes 
of  society.  Milk  may  do  harm  if  decomposed  or  adulterated  ;  and  it  has 
been  definitely  proved  to  be  not  unfrequently  the  medium  by  which 
certain  specific  poi.sons  enter  the  system. 

(iii.)  Certain  habits,  such  as  smoking  or  snuff-taking  to  excess  ;  the 
abuse  of  narcotics,  especially  opium,  morphine,  or  chloral  hydrate,  as  well 
as  of  other  drugs  now  commonly  resorted  to :  and  excessive  indulgence 
in  hot  condiments,  tend  to  injure  the  health  moi-e  or  les.s,  and  not 
uncommonly  lead  to  serious  results. 

(iv.j  Clothing. — This  may  be  insufficient,  either  habitually  or  only 
from  time  to  time ;  or  certain  regions  may  be  inadequately  protected. 
Thus  infants  and  young  children  are  frequently  completely  exposed 
about  the  lower  part  of  the  body,  and  no  doubt  "  take  cold  "  as  a 
consequence.  The  chest  is  also  in  many  persons  insufficiently  covered. 
On  the  other  hand,  individuals  are  not  uncommonly  over-clad,  especially 
children.  Clothing  may  also  do  harm  by  being  too  tight  and  exerting 
pressure,  as  in  the  case  of  those  who  wear  tight  stays  or  belts.  The 
habit  of  neglecting  to  change  wet  clothes  is  very  dangerous. 

(v.)  Want  of  cleanliness,  domestic  or  personal,  often  induces  disease. 
Cutaneous  affections  may  arise  from  the  repeated  contact  with  the  skin 
of  various  substances  of  an  irritating  character. 

(vi.)  Amount  of  labour  and  exercise. — Many  persons  suffer  as  the  result 
of  excessive  and  prolonged  labour  or  exertion,  whether  carried  on 
habitually  or  only  at  intervals.  On  the  contrary,  a  much  larger  number 
are  injured  by  leading  a  sedentary  life,  and  taking  no  exercise.  Various 
occupations  furnish  instances  of  both  these  hygienic  errors,  though  they 
are  often  voluntarily  indulged  in  apart  from  occupation,  and  at  the 
present  day  there  is  a  decided  danger  from  the  violent  efforts  and  sti^ain 
associated  with  athletic  exercises  and  other  forms  of  voluntary  exertion. 

(vii.)  Mental  causes. — Among  these  maybe  specially  mentioned  exces- 
sive intellectual  effort  or  study,  particularly  if  combined  with  deficient 
sleep  or  mental  anxiety;  prolonged  worry;  and  all  violent  or  depressing 
-emotions,  such  as  grief,  sudden  joy,  deep  anxiety  of  mind,  or  severe  and 
sudden  fright.  They  may  either  predispose  to  or  excite  diseases, 
€specially  those  connected  with  the  nervous  system. 

(viii.)  Mechanical  causes.— Thef^e  constitute  a  very  important  class, 
especially  in  exciting  or  detei-mining  some  morbid  condition,  owing  to 
the  direct  injury  or  irritation  which  they  occasion.  Mechanical  causes 
chiefly  include  external  violence,  long-continued  pressure,  friction, 
•excessive  use  of  a  part,  over-exertion  and  straining,  pi'olonged  mainten- 
ance of  a  fixed  position,  and  the  irritation  oi-  damage  produced  by  foreign 
bodies  and  other  solid  substances.  Among  the  la.st  may  be  particularly 
mentioned  calculi  of  different  kinds,  accumulations  of  fit^ces,  jiarasitic 
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animals  and  yjlants,  and  particles  inhaled  into  the  respiratory  organs. 
Occupations  often  act  injuriously  in  one  or  more  of  the  ways  just 
indicated.  A  mechanical  cause  sometimes  leads  to  the  local  development 
of  a  constitutional  disease ;  thus  pressure  or  injury  may  determine  the- 
formation  of  cancer  in  a  particular  structure. 

(ix.)  Causes  connected  with  the  sexual  functions. — Venereal  excesses, 
masturbation,  and  too  early  or  frequent  sexual  excitement,  unquestion- 
ably often  give  rise  to  serious  mischief. 

Such  are  the  chief  elementary  causes  wliich  have  to  be  borne  in  mind 
in  ordinary  practice,  but  it  will  be  found  that  they  are  usually  more  or 
less  combined  in  an  individual  case.  On  an  extensive  scale  their 
influence  is  evident  in  the  diversities  which  are  observed  as  to  the 
general  state  of  health  of  communities,  and  as  to  the  particular  disease.s^ 
which  prevail  in  civilized  and  uncivilized  countries;  indifferent  nations, 
and  in  the  same  country  under  vai^ying  modifications  of  government,, 
civilization,  religion,  etc.  ;  in  large  towns  and  country  places,  as  well  as 
in  different  towns  or  districts,  and  in  separate  parts  even  of  limited 
localities;  and  in  mountainous  regions  and  low  confined  valleys.  It 
must  also  be  remembered  that  what  are  commonly  spoken  of  as  causes  of 
disease,  sucli  as  climate,  season,  and  occupation,  ai'e  in  reality  more  or  less 
comple.x;,  consisting,  it  may  te,  of  several  faetor.*-',  each  of  whicb  must  be 
recognized  as  contributing  to  the  general  result. 

Special  causes  of  disease. — There  are  certain  agents  having  a  causal 
relation  to  disease  which  require  separate  notice.  They  are  chiefly  of  the 
nature  of  poisons  of  various  kinds,  and  produce  elfects  which  are  more 
or  less  definite  and  constant. 

1.  Chemical  irritants  and  poisons. — The  irritant  effects  of  certain 
substances,  when  brought  into  contact  with  the  skin  oi"  a  mucous  surface,, 
are  well  known,  and  some  have  even  a  caustic  action.  The  various 
chemical  poisons  produce  disorders  or  lesions  which  are  more  or  less 
definite  and  specific  in  each  case,  and  they  belong  both  to  the  inorganic 
and  organic  group.  Particular  attention  must  be  called  to  the  fact  that 
some  of  these  poisons  may  gain  an  entrance  into  the  body  in  connection 
with  the  occupation  of  an  individual,  or  in  some  other  way,  without  being 
directly  administered  as  poisons  or  medicines.  This  is  seen  in  the 
deleterious  effects  which  are  produced  by  lead,  mercury,  phosphorus, 
arsenic,  copper,  gold,  and  othei-  substunces.  With  respect  to  arsenic,  it 
is  important  to  note  that  certain  of  its  compounds  may  be  given  ofl:  as  a 
fine  powder  from  papers  used  for  papering  rooms,  being  aftei-wards 
inhaled,  thus  giving  rise  to  symptoms  of  arsenical  poisoning. 

2.  Causes  derived  from  the  vegetable  kingdom. — (i.)  Many  of  the 
ordinary  poisons  are  of  vegetable  origin,  such  as  opium,  (ii.)  Parasitic 
plants  growing  in  various  structures  of  the  body  are  frequent  causes  of 
disease,"  especially  of  skin-aifections.  The  presence  of  certain  vegetable 
organisms  {sarcina)  in  the  stomach  is  supposed  occasionally  to  excite 
vomiting,  (iii.)  Decomposing  vegetable  matter  often  does  much  harm. 
It  is  particularly  injurious  by  producing  the  malarial  or  miasmatic 
poison,  so  prevalent  in  marshy  districts,  (iv.)  It  is  generally  believed 
that  the  specific  micro-organisms  originating  certain  special  diseases  are 
of  vegetable  natui-e.  ... 

3.  Ca.uses  connected  with  the  animal  Idngdom. — (i.)  Certain  animals 
are  venomous,  and  are  capable  of  inflicting  poisoned  wounds,  for 
example,  wasps  and  serpents;  others  merely  sting  the  skin  by  mcan.s  of 
an  irritathig  secretion,    (ii.)  Some  animals  are  poisonous  if  taken  in- 
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tei-nally,  such  as  cantharides.  (iii.)  Parasites  derived  from  the  animal 
kingdom  very  commonly  set  np  morbid  conditions  in  the  human  body. 
The  various  intestinal  worms,  and  the  external  parasites  which  infest  the 
skin,  afford  familiar  illustrations,  (iv.)  Specific  poisons. — A  number  of 
very  important  diseases  originate  from  the  entrance  into  the  system  of 
certain  specific  poisons,  which  are  transmitted  from  some  other  animal 
to  man,  or  from  one  human  being  to  another,  for  instance,  hydrophobia, 
anthrax,  small-pox,  scarlatina,  syphilis.  These  specific  agents  are  now 
almost  universally  regarded  as  being  of  the  nature  of  mici'o-organisms  ; 
which  are  also  believed  to  be  the  direct  cause  of  certain  other  diseases, 
not  of  an  infectious  chai'acter.  This  subject  will  call  for  detailed  con- 
sidei-ation  later  on. 

4.  Causes  originating  within  the  system. — Some  complaints  are  probably 
due  to  the  presence  of  morbific  agents  in  the  blood,  which  have  been 
generated  within  the  body,  as  the  result  of  perversion  of  the  functions 
of  digestion,  assimilation,  and  nutrition.  Gout  furnishes  an  illustration, 
and  once  developed  the  malady  may  be  hereditarily  transmitted.  In 
this  connection  allusion  may  also  be  made  to  the  ptomaijies,  leucomaines, 
and  other  substances,  which  are  produced  by  the  decomposition  of  various 
foods  and  other  oi^ganic  materials,  as  well  as  during  the  process  of 
digestion,  and  in  certain  special  diseases.  These  are  now  looked  upon 
as  powerful  poisons,  which  may  be  introduced  from  without,  as  well  as 
developed  within  the  body. 


CHAPTER  III. 

SYMPTOMATOLOGY  OR  SEMEIOLOGY. 

The  scope  of  this  branch  of  medicine  has  already  been  indicated,  but 
before  proceeding  to  the  study  of  the  symptomatology  of  individual 
diseases,  it  is  desirable  to  consider  the  subject  somewhat  more  in  detail 
from  a  general  standpoint,  under  the  headings : — I.  Clinical  History. 
II.  Diagnosis.    III.  Prognosis. 

I.  Clinical  History. — The  expression  "clinical  history"  maybe 
associated  with  particular  diseases  or  with  individual  cases.  It  im- 
plies generally  a  description  of  their  mode  of  onset,  symptoms,  course, 
duration,  and  terminations.  Many  complaints  have  a  more  or  less 
definite  clinical  history,  if  allowed  to  run  their  natural  course,  and  thus 
it  is  not  uncommon  to  speak  of  the  "natural  history"  of  a  disease. 
There  are  numerous  modifying  influences  at  work,  however,  even  in  re- 
lation to  aifections  which  most  clearly  come  under  this  category  ;  while, 
in  a  large  proportion  of  instances,  no  such  definite  desci-iption  is  applic- 
able. When  we  come  to  deal  with  individual  cases,  it  need  scarcely  be 
said  that  very  great  variety  is  met  with,  but  nevertheless  this  obvious 
fact  is  frequently  forgotten,  and  cannot  be  too  strongly  enforced  as  one 
of  the  lessons  taught  in  ordinary  medical  practice. 

It  is  desirable  to  discuss  briefly  the  particulars  relating  to  clinical 
history,  and  to  explain  certain  terms  connected  therewith.  They  may 
be  conveniently  considered  under  the  following  heads:  — 

1.  Mode  of  Invasion  or  Onset,  Course,  and  Duration.— The 
varieties  which  may  be  met  with  in  these  particulars  are  as  follows  :— 
1.  I  he  invasion  of  an  illness  may  be  quite  sudden,  as  often  happens  in 
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the  case  of  apoplexy,  syncope,  and  many  forms  of  liJemoiThage,  the  sub- 
sequent course  necessarily  differing  in  different  instances,  a  rapidly  fatal 
termination  being  not  uncommon.  2.  Frecjuently  a  disease  is  acute, 
coming  on  rapidly  ;  being  severe- in  its  cliaracter  ;  and  of  brief,  or  at  any 
rate,  limited  duration.  Many  acute  affections  run  a  tolerably  definite 
course  ordinarily — for  instance,  the  eruptive  fevers  and  pneumonia;  but 
irregularities  are  frequently  observed,  owing  to  disturbing  influences, 
and  several  diseases  of  this  class  exhibit  distinct  varieties  in  their 
progress.  When  the  onset  is  less  rapid,  and  the  symptoms  are  less 
intense,  the  illness  is  said  to  be  suh'iciite.  3.  The  great  majority  of  com- 
plaints are  more  or  less  chronic,  the  symptoms  setting  in  gradually  and 
not  being  pronounced,  at  any  i-ate  at  first;  while  tlie  progress  is  slow,  and 
often  very  prolonged.  A  chronic  disease  may,  howevei",  be  the  sequel  of 
an  acute  attack;  or  such  an  attack  may  supervene,  and  is  often  the 
cause  of  a  fatal  termination  in  chronic  cases.  4.  Some  diseases  are 
characterized  by  periodical  exacerbations,  ■which  come  on  at  regular  or 
irregular  intervals,  the  patient  being  comparatively  or  even  quite  well 
in  the  meantime.  Such  complaints  are  usually  chronic  in  their  progress, 
but  acute  or  sudden  as  regards  the  onset  and  intensity  of  the  attacks, 
having  a  remittent  or  intermittent  course.  Epilep.sy,  ague,  gout,  and 
asthma  will  serve  as  illustrations  of  this  group.  It  may  be  mentioned 
here  that  before  the  actual  manifestation  of  a  disease  or  of  an  attack 
belonging  to  either  of  the  groups  above  indicated,  symptoms  are  not 
uncommonly  present,  giving  more  or  less  clear  intimation  or  warning  of 
what  is  about  to  happen ;  such  phenomena  are  termed  premonitoiy  or 
precursory,  and  they  are  also  known  as  prodromata.  The  normal  course 
of  a  disease  is  not  uncommonly  interrupted  by  one  or  more  relapses;  or 
actual  rccnrrence  may  take  place. 

2.  Symptoms  and  Modes  of  Clinical  Investigation. — Symptoms, 
using  the  teinn  in  its  widest  and  most  comprehensive  sense,  include  all 
manifestations  of  disease  in  living  subjects  or  "patients,"  by  the  aid  of 
which  we  not  only  recognize  its  presence,  but  in  most  cases  are  enabled 
to  determine  its  seat  and  nature.  They  may  be  concisely  desci-ibed  as 
clinical  phenomena,  an  expression  which  Avill  be  found  frequently  em- 
ployed in  this  work.  The  word  sign  is  used  with  much  ambiguity.  By 
many  it  is  regarded  as  synonymous  with  symptom;  more  correctly,  in 
my  opinion,  it  should  only  be  associated  with  such  phenomena  as  indicate 
the  seat  and  nature  of  a  particular  disease,  ov,  in  other  words,  with 
symptoms  which  are  more  or  less  diagnostic.  Physical  signs  may  be 
conveniently  limited  to  a  special  group  of  clinical  phenomena,  which 
will  be  referi-ed  to  presently. 

Since  the  introduction  of  the  word  "symptom,"  Medicine  has  made 
remarkable  advances  in  relation  to  clinical  investigation  ;  and  it  is 
most  important  for  the  student  to  understand  clearly  at  the  outset  what 
it  includes  at  the  present  day,  and  what  methods  of  examination  are  ap- 
plicable for  diagnostic  purposes. 

A.  A  large  group  of  the  manifestations  of  disease  consist  merely  in 
subjective  sensations  experience!  by  the  patient,  such  as  pain,  chilliness, 
itching,  or  fatigue  ;  or  of  objective  phenomena,  which  are  at  once  obvious 
to  the  observer,  or  can  be  readily  detected  by  the  intelligent  and  unaided 
employment  of  the  external  senses,  or,  at  any  rate,  with  the  help  of  very 
simple  apparatus,  for  example,  wasting,  redness  of  the  skin,  local  swelling, 
objective  heat  or  coldness,  or  dropsy.  To  this  group  it  might  be  expedient 
to 'limit  the  term  "  symptom,"  the  two  sub-divisions  being  respectively 
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named  subjective  and  ohjective,  but  writers  are  not  agreed  on  this  point, 
and  consequently  sueh  a  limitation  leads  to  confasion.  Some  plionomena 
are  both  subjective  and  objective.  In  this  connection  allusion  may  be- 
made  to  the  division  of  symptoms  into  general  and  local.  The  obvious 
distinction  is  that  general  symptoms,  which  are  also  often  called  constitu- 
tional, involve  the  whole  body  more  or  less,  and  have  no  definite  relation 
to  individual  organs  ;  while  those  of  the  local  class  are  referred  to  a 
limited  region  or  ai-ea,  or  are  connected  with  a  pai-ticular  organ  or 
system.  Similar  phenomena,  however,  may  Le  either  general  or  local  in 
their  extent  in  different  cases,  such  as  pain,  itching,  dropsy,  wasting,  or 
paralysis ;  while  symptoms  which  are  of  general  distribution  may 
have  a  distinctly  local  oi'igin,  for  instance,  jaundice.  Moreover,  pheno- 
mena which  are  in  a  sense  local,  being  more  directly  associated. with,  or 
evidenced  by,  particular  structures,  organs,  or  parts,  and  which  it  should 
always  be  the  custom  to  note  by  simple  methods  in  ordinary  pi-actice, 
often  afford  information  of  the  highest  value  as  to  the  state  of  the  system 
generally,  or  the  existence  of  some  constitutional  disease.  In  this  con- 
nection special  allusion  must  be  made  to  the  facial  characters  and 
expression;  the  bodily  temperature;  the  pulse;  the  condition  of  the 
tongue,  mouth,  teeth,  and  throat ;  appetite  and  thirst ;  the  odour  of  the 
breath  ;  and  certain  states  of  the  skin.  It  must  further  be  noted  that 
not  a  few  conditions  which  are  commonly  spoken  of  as  general  symptoms,, 
are  in  reality  more  or  less  complex  moi-bid  states,  such  as  rigors,  fever, 
anaemia,  collapse,  or  the  "  typhoid  condition." 

From  the  foregoing  remarks  it  will  be  obvious  that  there  is  no  abso- 
lute line  of  demarcation  between  general  and  local  symptoms  ;  and  it 
must  further  be  borne  in  mind  that  some  which  fairly  belong  to  the 
local  category  may  in  reality  depend  upon  a  general  or  constitutional 
condition,  as  is  often  exemplified  by  headache,  vomiting,  palpitation,  or 
disturbance  of  breathing.  Allusion  may  be  here  made  to  the  terms 
direct  or  idiopathic,  and  indirect,  as  applied  to  local  symptoms.  They 
signify  respectively  that  the  phenomena  noted  are  immediately  asso- 
ciated with  the  diseased  structure  ;  or  that  they  affect  some  more  or  less 
distant,  it  may  be  a  veiy  remote  part,  having  no  evident  connection  with 
the  actual  seat  of  mischief.  It  is  very  important  to  recognize  the  fact 
that  such  indirect  symptoms  are  often  met  with  in  practice,  and  they  are 
in  diffei'ent  cases  further  described  as  secondary,  sympathetic,  or  reflex, 
according  to  the  explanation,  real  or  supposed,  of  their  occurrence. 

The  methods  applicable  for  the  recognition  and  investigation  of  the 
class  of  phenomena  now  under  discussion  may  be  summed  up  as 
(1)  Sitperticial  ov  cursory  examination  ;  (2)  Systematic  queslioning ;  and 
(3)  Simple  ohjective  examination. 

(1.)  Superficial  or  cursory  examination. — It  often  happens  that  when  a 
patient  comes  under  notice  certain  symptoms  are  evident  to  the  most 
casual  observer,  and  at  once  attract  attention,  or  they  can  be  recognized 
by  a  very  cursory  examination.  Such  symptoms  may  actually  reveal,, 
or,  at  any  rate,  give  a  good  clue  to  the  seat  and  nature  of  a  disease ; 
while  they  very  commonly  indicate  the  lines  along  which  further 
investigation  should  be  conducted.  Hence  it  is  necessary  to  be  always  on 
the  alert  to  detect  any  phenomena  of  this  kind,  and  to  be  on  the  look-out 
for  them.  Not  only  may  they  be  obvious  to  sight  or  inspection,  but  ihe 
senses  of  toucrh,  smell,  or  hearing  often  thus  afford  information  of  the 
highest  value.  As  illustrative  symptoms  or  conditions  may  be  men- 
tioned prostration,  emaciation,  corpulency,  ana)mia,  jaundice,  dropsy  of 
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various  kinds,  burning  licat  of  skin,  cutaneous  eruptions,  dyspnoea, 
delirium  or  unconsciousness,  and  vomiting- ;  the  odour  of  the  sweat  in 
acute  rheumatism,  and  of  the  breath  in  alcoholism,  diabetes,  ursemia, 
or  gangrenous  conditions  of  the  respii'atory  organs  ;  and  peculiar  sounds 
associated  with  the  act  of  breathing  or  coughing,  or  alterations  in  voice 
or  speech. 

(2.)  Systematic  questioninq. —  li  is  evident  that  for  much  necessary 
information  concerning  symptoms  we  must  in  a  large  number  of  cases 
rely  upon  Avhat  we  are  told  by  patients,  or  by  their  friends  or  others 
who  are  in  a  position  to  give  such  information.  To  "ask  questions" 
for  this  purpose  may  at  first  sight  appear  to  be  a  very  simple  matter, 
but  in  reality  it  is  not  xmcommonly  decidedly  difficult.  This  line  of 
investigation  should  always  be  conducted  in  an  intelligent  and  orderly 
manner,  with  a  definite  notion  of  what  it  is  desired  to  ascertain,  and 
guided  by  a  knowledge  of  details  about  symptoms  which  is  by  no 
means  always  possessed.  Phenomena  which  are  entirely  subjective 
•can  only  be  thus  made  out,  but  certain  symptoms  generally  recognized 
as  belonging  to  this  group  may  be  verified  in  other  ways.  The  sensa- 
tions complained  of  or  described  by  patients,  though  of  course  they 
should  be  taken  into  account  and  duly  considered  in  every  case,  must 
be  accepted  with  more  or  less  caution,  and  they  must  be  properly 
inquired  into  and  analysed,  so  that  their  reality  and  actual  significance 
may  be  determined.  It  is  a  matter  of  common  observation  that  such 
sensations  are  very  liable  to  be  exaggerated  or  misrepresented,  even  if 
they  exist  at  all ;  while  they  may  be  referred  to  parts  altogether  remote 
from  the  actual  seat  of  disease.  With  I'egard  to  objective  .symptoms,  it 
must  be  borne  in  mind  that  by  judicious  questioning  we  may  gather 
much  important  information  about  many  of  these  phenomena,  in  relation 
to  details  which  Ave  may  have  no  opportunity  of  watching  for  ourselves. 

(3.)  simple  objective  examination. — By  this  is  meant  the  personal 
examination  of  patients  by  simple  objective  methods,  in  the  first 
instance  with  reference  to  symptoms  of  which  they  complain,  or  Avliich 
are  evident  on  superficial  investigation;  but  the  fact  must  not  be  over- 
looked that  clinical  phenomena  are  not  uncommonly  present  of  which 
they  are  unaware,  and  which  are  not  obvious  at  once,  so  that  the 
practitioner  must  always  be  on  the  alert  to  seek  for  such  phenomena, 
should  there  be  any  reason  to  suspect  their  existence.  This  examina- 
tion implies  in  the  main  the  systematic  and  intelligent  use  of  the 
external  senses,  but  in  an  ordinary  and  simple  way,  such  as  can  be  readily 
and  efticiently  carried  out  in  daily  practice.  It  will  be  convenient, 
however,  also  to  include  under  this  head  the  employment  of  such  aids  as 
the  clinical  thermometei*,  for  determining  the  temperature  ;  the  tongue- 
depressor,  which  helps  in  examining  the  throat;  and  apparatus  for 
recording  height  and  weight — as  these  are  in  common  use,  and  require 
no  special  training  for  their  apjilication  in  clinical  investigation.  Sight 
and  touch  are  the  senses  upon  which,  as  a  rule,  we  rely  as  affording  the 
information  required,  and  the  methods  of  applying  them  are  technically 
termed  "inspection"  and  "palpation,"  but  these  expressions  will  be 
more  fully  explained  later  on.  But  here  again  it  must  not  be  omitted 
to  mention  that  smell  and  hearing  are  in  certain  cases  of  much  value  in 
the  investigation  of  particular  symptoms. 

The  phenomena  to  be  studied  by  the  methods  now  under  considera- 
tion include  chiefly  the  ordinary  objective  symptoms  met  with,  but 
they  often  help  in  determining  the  reality  and  meaning  of  subjec- 
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tive  sensations  of  which  ])atieiits  complain,  such  as  debility,  pain,  or 
tenderness.  There  is  one  rule  which  should  be  invariably  followed  by 
the  pi-actitioner,  namely,  to  test  the  statements  of  patients  hy  personal  obser- 
vation and  investigation  in  every  case,  so  far  as  this  is  practicable,  so  as  to 
verify  them  or  otherwise,  and  to  find  out  as  much  as  possible  for  himself 
about  details.  To  take  for  granted  what  they  complain  of  or  describe 
is  often  most  misleading.  These  remarks  may  be  illustrated  by  such 
^?ymptoms  as  wasting,  cough,  spitting  of  blood,  vomiting,  local  redness  or 
swelling,  and  dropsy,  about  which  patients  not  uncommonly  give  most 
unreliable  accounts.  In  carrying  out  this  process  it  is  in  many 
instances  necessary  to  make  the  patient  perform  some  act,  such  as 
Avalk,  cough,  speak,  or  execute  local  movements,  for  the  purpose  of 
studying  particular  symptoms.  It  should  be  noted  that  among  the 
phenomena  which  are  open  to  ordinarj^  objective  examination,  in  addition 
to  those  which  are  entirely  external,  must  be  reckoned  morbid  changes 
associated  with  certain  orifices  or  mucous  surfaces  Avlncli  cau  be  easily 
seen  or  felt  by  the  finger,  such  as  the  mouth,  throat,  anus  and  its  vicinity, 
or  vagina. 

B.  A  second  group  of  clinical  phenomena  may  be  made  to  include 
those  to  which  the  term  ^j/ii!/.s4caZ  signs  has  been  more  particularly 
applied.  Some  writers  use  this  expression  as  .synonymous  with  objective 
symptoms,  but  although  there  is  no  positive  line  of  demarcation  between 
them,  the  distinctive  recognition  of  physical  signs  is  convenient  and 
nseful,  in  order  to  emphasize  the  fact  that  they  are  brought  out  by 
definite  methods  of  physical  examination,  w^hich  demand  special  study 
and  much  practical  training,  before  they  can  be  employed  with  any 
advantage  in  the  investigation  of  disease.  Such  methods  are  chiefly 
applicable  to  the  chest  and  abdomen,  and  by  their  aid  we  are  enabled 
to  obtain  most  valuable  and  often  essential  information  as  to  the  condi- 
tions of  these  regions  and  their  contents.  They  are  also  of  much  sei'vice 
in  the  examination  of  the  parts  of  the  respiratory  apparatus  outside  the 
chest,  and  of  the  vessels  generally.  They  will  be  discussed  in  detail  in 
future  chapters,  but  in  the  meantime  it  may  be  stated  that  they  include 
mainly  inspection,  palpation  ovmanipulation, percussion,  and  a?iscnltatio7i. 
Further  aids  in  diagnosis  are  sometimes  employed,  such  as  mensuration, 
succussion,  and  others,  which  it  is  not  necessary  to  refer  to  moi-e  particu- 
lai'ly  at  present.  The  point  I  wish  to  insist  upon  is  that  physical  exami- 
nation, in  the  technical  sense  here  employed,  stands  on  a  very  different 
footing  from  mere  ordinary  objective  examination,  and  needs  a  far 
greater  degree  of  skill  and  experience  before  it  can  be  practised  satis- 
factorily. At  the  same  time  it  is  well  within  the  capacity  of  anyone  of 
average  ability  and  intelligence,  who  pays  due  attention  to  clinical 
instruction  and  study  during  the  medical  curriculum  at  a  hospital. 
Certain  instruments,  such  a.?  the  stethoscope,  are  usually  employed  as  aids 
in  the  investigation,  but  these  are  of  a  comparatively  simple  kind,  and 
can  be  easily  ma.stered,  while  not  uncommonly  they  may  be  entirely 
dispensed  with. 

In  addition  to  what  has  just  been  stated,  some  writers  would  definitely 
apply  the  expression  "  physical  examination  "  to  the  systematic  investi- 
gation of  the  general  condition  of  the  body  ;  as  well  as  to  that  directed  to 
the  nervous  system.  At  any  rate,  this  will  serve  to  emphasize  the  im- 
portant facts  that  such  investigations  ought  always  to  be  carried  out  on 
a  very  definite  plan,  and  that  physical  methods  are  often  of  groat  service 
in  the  process.    Further,  these  methods  are  frequently  applicable  in  the 
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examiiiixtioii  of  local  contlitions,  such  as  a  swellinf^  or  tumour,  or  a 
diseased  joint.  A  form  of  pliysical  exploration  which  deserves  special 
mention  is  the  digital  or  manual  examination  of  internal  parts,  which  can 
be  reached  by  passing  one  or  moi'e  fingers,  or  sometimes  even  the  whole 
liand,  through  an  external  opening,  such  as  the  anus  or  vagina. 

G.  I  would  place  in  a  third  division  the  phenomena  i-evealed  by  the 
exam  ination  of  secretions  or  excretions,  and  of  morbid  products  or  discharges 
of  vanous  lands.  As  illustrations  may  be  mentioned  urine,  fa?ces,  vomited 
matters,  expectoration,  fluids  obtained  from  serous  cavities  or  cysts,  and 
purulent  discharges.  It  is  well  known  that  phenomena  of  this  nature 
are  frequently  of  essential  service  in  diagnosis,  and  they  should  always  be 
separately  dealt  with.  Up  to  a  certain  point  this  line  of  investigation 
is  wilhin  the  province  of  any  well-trained  practitioner,  who  is  supposed 
at  least  to  be  able  to  note  the  quantity  of  these  materials  ;  to  observe  their 
general  physical  characters,  with  the  specific  gravity  and  reaction  when 
required ;  and  to  examine  them  chemically  and  microscopically  in  an 
ordinary  way.  The  more  elaborate  chemical  analyses  and  advanced 
investigations  with  the  microscope  and  other  special  instruments  require ,^ 
however,  the  aid  of  scientific  experts,  who  are  competent  to  carry  them 
out  in  a  satisfactory  manner.  It  may  be  mentioned  here  that  solid 
materials  of  a  morbid  nature  have  sometimes  to  be  examined  more  or  less 
carefully  and  fully  for  diagnostic  purposes,  such  as  calculi  and  other 
concretions,  or  fragments  of  growths  removed  from  the  body. 

D.  The  progress  of  clinical  medicine,  more  particularly  during  recent 
years,  has  brought  into  use  a  variety  of  instruments  and  apparatus  in- 
tended foi'  the  demonstration  or  study  of  special  phenomena,  and  as  a 
class  these  may  be  conveniently  placed  in  a  separate  category.  It  would 
serve  no  useful  purpose  to  discuss  them  at  length  here,  as  they  are 
severally  considered  in  their  appropriate  connections  in  this  work.  Each 
is  inteiuled  for  some  definite  object  or  objects,  and  has  to  be  specially 
studied  and  practically  learnt  before  it  can  be  of  any  value  for  clinical 
purposes.  As  illustrations  may  be  mentioned  the  larjmgoscope,  rhino- 
scope,  ophthalmoscope,  endoscope,  and  different  kinds  of  speculum  ;  the 
cyrtometer,  stethoraeter,  spirometer,  cardiograph,  and  sphygmograph  ; 
the  hsemacytometer  and  hsemoglobinometer ;  the  dynamometer,  and 
other  apparatus  iised  in  the  investigation  of  the  iiervous  and  muscular 
systems  ;  electrical  apparatus  of  various  kinds  ;  the  polai'i.scope  ;  and  the 
spectroscope.  Some  of  these  instruments  are  now  in  constant  employ- 
ment  in  ordinary  practice,  and  students  are  fully  trained  in  their  use ; 
others,  however,  are  of  very  limited  application,  and  require  the  assist- 
ance of  an  expert  specially  skilled  in  carrying  out  the  particular  mode 
of  examination  which  exceptional  circumstances  might  call  for. 

E.  Another  modern  clinical  advance  is  the  more  extensive  application 
of  various  operative  procedures  for  diagnostic  purposes.  Amongst  these 
may  be  first  mentioned  placing  the  patient  under  the  influence  of  chloi'o- 
form  or  other  anaesthetic,  which  may  itself  give  valuable  information,^ 
but  is  still  more  important  in  enabling  other  methods  of  investigation 
to  be  carried  out  more  readily  and  efficiently.  Further  examples  are 
afforded  by  the  special  modes  of  examination  directed  to  tlie  oesophagus, 
stomach,  and  intestines;  exploration  of  the  uretlu'a  and  bladder  by  the 
catheter  and  other  instruments  ;  the  use  of  the  exploring  needle  or 
trochar,  or  of  the  aspirateur,  to  determine  the  presence  and  nature  of 
fluids  ;  abdominal  section  ;  and  nephrectomy  in  suspected  cases  of  renal 
calculus.    In  this  connection  also  allusion  may  be  made  to  the  inocula- 
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tion-metliod  of  cliao'nosis  wliicli  has  been  introduced  in  relation  to 
tubercnlosis  and  other  specific  diseases  believed  to  be  due  to  micro- 
organisms. 

General  Remarks. — In  relation  to  the  groups  of  phenomena  and 
methods  of  investigation  which  have  just  been  discussed,  there  are  cer- 
tain points  to  which  attention  needs  to  be  parti(;ularly  directed.  In  the 
first  place  the  student  should  make  himself  acquainted  with  the  different 
kinds  of  symptoms  which  are  met  with,  and  should  endeavour  to  under- 
stand their  significance  and  pathological  relations.  Then  it  is  most 
desirable  that  a  definite  knowledge  should  be  acquired  of  the  clinical 
phenomena  which  may  be  associated  with  each  system  and  organ  of  the 
body,  as  well  as  of  "the  plan  of  examination  which  it  is  most  con- 
venient to  follow,  befoi-e  the  study  of  its  individual  diseases  is  entered 
upon.  •  In  this  work,  therefore,  an  introductory  clinical  outline  is  given 
in  each  case,  which  may  serve  as  a  guide  in  this  matter.  In  some  in- 
stances the  course  of  investigation  is  very  simple  and  easily  mastered; 
in  others  it  is  more  or  less  difficult,  or  even  complicated,  as  is  well  ex- 
emplified by  the  nervous  system.  Groing  a  step  further,  it  is  obviously 
essential  that  the  symptomatology  of  the  various  diseases  which  are 
definitely  recognized  in  medical  nomenclature,  both  general  and  local, 
should  be  thoroughly  learnt  and  understood  ;  and  as  a  rule  this  branch 
of  the  subject  does  not  present  any  great  difficulty.  When  we  come  to 
deal  with  individual  cases,  however,  it  will  be  readily  understood  that 
they  exhibit  great  variety,  and  are  often  very  complicated,  a  number  of 
symptoms,  general  and  local,  subjective  and  objective,  being  grouped 
together,  associated  not  uncommonly  with  a  number  of  physical  signs, 
and  with  other  phenomena  detected  by  more  special  modes  of  examina- 
tion. It  not  uncommonly  happens  that  some  one  symptom  stands  out 
so  prominently  that  it  is  popularly  regarded  as  the  disease  itself,  for 
example,  jaundice,  dropsy,  or  paralysis.  For  a  properly  trained  medical 
practitioner  to  fall  into  such  an  error  is,  however,  inexcusable,  and  it 
must  be  emphatically  stated,  and  clearly  understood,  that  any  such 
symptom  must  only  be  taken  for  what  it  is  worth,  and  thorough  investi- 
gation should  be  made  with  the  view  of  tracing  it  to  its  actual  patho- 
logical cause  or  causes.  At  the  same  time  it  is  often  highly  suggestive 
in  relation  to  diagnosis,  and  may  demand  very  definite  treatment.  It 
may  here  be  remarked  that  the  terms  diagnostic,  prognnsiic,  and  thera- 
peutic are  sometimes  applied  to  clinical  phenomena,  and  the  words  are 
in  themselves  sufficiently  explanatory,  as  repi'esenting  respectively  those 
which  point  to  the  seat  and  nature  of  a  disease,  guide  the  prognosis  of  a 
case,  or  indicate  its  treatment.  Pathognomonic  is  a  term  associated  with 
one  or  moi'C  phenomena  which  belong  to  a  particular  complaint  or  con- 
dition, and  no  othei-,  and  which  are,  therefore,  absolutely  characteristic 
and  diagnostic. 

3.  Varieties  and  Types. — Many  diseases  are  liable  to  present  more  or 
less  evident  deviations  from  their  ordinary  clinical  course,  and  these  ai^e 
in  some  instances  so  distinct  and  characteristic  as  to  be  tei-med  varieties. 
The  acute  specific  fevers  afford  familiar  illustrations.  A  few  diseases 
exhibit  well-marked  types,  such  as  those  due  to  malaria. 

4.  Complications  and  Seqnelse. —  Complications  include  morbid  condi- 
ticms  which  arise  dui-ing  the  course  of  a  disease,  but  which  do  not 
usually  form  part  of  its  clinical  history.  They  may  be  due  to  the  same 
cause ;  or  be  the  direct  result  of  the  primary  affection  ;  or  supervene  as 
accidental  and  independent  events.  Sequelae  comprise  those  morbid  states 
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whicli  are  left  beliind  after,  or  are  developed  Kubsequeiit  to  the  apparent 
cure  of  various  affections,  but  as  tlieir  more  or  less  direct  consequences. 
Complications  andsequelte  are  particularly  observed  in  connection  with 
acute  diseases,  such  as  fevers.  It  is  very  necessary  to  be  familiar  with 
those  w^hich  ai-e  liable  to  develop  in  the  several  disorders,  in  order  to  be 
prepared  for  them,  and  to  take  measures  with  the  view  of  preventing 
tlieir  occuiTence. 

5.  Terminations. — From  a  clinical  point  of  view  a  case  may 
terminate  in : — 1.  Gomplete  recovery,  vfh\oh  is  usually  graduallj-^  estab- 
lished, the  patient  passing  through  a  period  of  convalescence  of  longer  or 
shorter  duration,  but  may  be  suddenly  or  very  rapidly  brought  about. 
2.  Incomplete  recovery,  either  a  condition  of  impaired  general  health 
remaining,  or  some  organ  or  part  being  permanently  altered  in  its 
structure  or  functions  :  in  fact,  a  chronic  state  of  disease  remaining 
behind.  3.  Death,  which  event  may  take  place  suddenly,  rapidly,  or 
slowly.  As  a  rule  it  is  a  complex  process,  the  functions  of  all  the  chief 
vital  organs  being  more  or  less  involved ;  but  often  the  signs  of  ap- 
proach! ng  dissolution  are  associated  more  especially  either  with  the 
heart,  respiratory  organs,  or  bi^ain.  Death  beginning  at  the  heart  is 
said  to  be  by  syncope,  and  it  may  be  due  either  to  a  want  of  a  proper 
supply  of  blood  to  the  heart — ancumia  ;  or  to  a  loss  of  contractile  power 
in  this  organ,  from  mechanical  interference  with  its  action,  structural 
changes  in  its  walls,  or  nervous  disturbance— as</i.e?n'a.  In  some 
instances,  such  as  when  death  results  from  starvation,  these  two  modes 
are  combined.  Death  commencing  in  the  respiratoiy  organs  is  said  to 
be  by  suffocation  or  asphyxia.  This  may  depend  upon  the  air  inspired 
being  unfit  to  aerate  the  blood,  or,  for  various  reasons,  not  entei-ing  the 
lungs  in  sufficient  quantity — apnnr-a ;  or  upon  a  stoppage  of  the  flow  of 
blood  through  these  organs,  as  happens  when  a  clot  suddenly  obstructs 
the  pulmonarjr  artery.  Death  beginning  at  the  brain  is  said  to  be  by 
coma,  being  characterized  by  a  primary  state  of  stupor  or  insensibility, 
which,  however,  is  soon  followed  by  interference  with  the  respiratory  and 
circulatory  functions.  These  modes  of  death  are  merely  mentioned  at 
present,  as  their  characteristic  phenomena  will  demand  a  full  descrip- 
tion wheii  treating  of  the  diseases  of  the  several  organs  mentioned. 

II.  Diagnosis. — It  cannot  be  too  often  insisted  upon,  that  to 
endeavour  to  arrive  at  a  satisfactory  diagnosis  ought  to  be  the  first  duty 
of  a  medical  practitioner  in  every  case  which  is  brought  under  his 
observation  and  treatment.  Now  it  is  necessary  that  those  who  are 
studying  medicine  should  understand  at  the  outset  what  a  satisfactory 
diagnosis  means.  It  implies  a  complete,  exact,  and  comprehensive 
knowledge  of  the  case  under  consideration,  as  regards  the  seat,  extent, 
origin,  and  nature  of  all  existing  moi'bid  conditions.  Of  course  such  a 
diagnosis  is  not  always  attainable,  but  it  is  what  should  be  con- 
scientiously aimed  at,  and,  if  the  observer  has  acquired  the  knowledge 
indicated  in  the  previous  chapters,  and  conducts  his  investigation  with 
sufficient  care  and  thoroughness,  a  tolerably  correct  opinion  can  generally 
be  formed.  It  is  not  an  uncommon  error  to  be  content  with  merely  ascei-- 
taining  the  cliief  symptoms  present,  perhaps  giving  a  name  to  the  group, 
such  as  dyspepsia  ;  or,  as  already  hinted,  to  fix  upon  one  prominent 
symptom,  e.g.,  ascites  or  jaundice,  and  to  call  that  the  disease,  while  no 
attempt  is  made  to  interpret  the  meaning  of  the  phenomena  which  are 
observed,  or  to  find  out  the  morbid  conditions  upon  which  they  depend. 
Again,  when  an  organ  is  found  to  be  diseased,  it  often  happens  that 
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very  inadequate  attention  is  paid  to  the  determination  of  the  precise 
locality,  extent,  and  nature  of  the  existing  lesions  ;  while  the  possibility 
of  other  organs  being  implicated  is  very  liable  to  be  overlooked,  and 
thus  the  diao-nosis  is  by  no  means  so  thorough  and  exact  as  it  ought  to  be. 

In  attempting  to  form  a  diagnosis,  a  process  of  mental  reasoning 
should  be  gone  through,  which  needs  to  be  more  or  less  elaborate  in 
different  cases,  according  to  their  degree  of  difficulty,  the  facts  elicited 
beino-  passed  in  review,  and  certain  conclusions  founded  upon  them. 
The  main  questions  to  be  decided  may  be  thus  stated  :— 

1.  Whether  there  is  anything  wrong  at  all  ? — for  it  must  be  borne  in 
mind  that  not  a  few  persons  complain  when  there  is  no  actual  disease, 
especially  among  those  who  belong  to  the  class  of  malingerers. 
2.  Should  there  be  indications  that  the  patient  is  really  ill,  it  is 
requisite  to  determine  :— a.  Whether  the  affection  is  acute  or  chronic? 
h.  Does  it  belong  to  the  class  of  general  diseases,  and,  if  so,  what  is  its 
nature  ?  c.  Is  the  mischief  localized  in  one  or  more  of  the  organs  of 
the  body,  or  in  some  particular  tissue  ?  d.  Should  this  be  the  case,  is 
there  merely  functional  disorder,  or  can  any  positive  organic  and 
structural  change  be  detected  ?  The  seat,  extent,  and  nature  of  all 
morbid  conditions  should  then  be  made  out  as  accurately  as  possible. 
It  must  not  be  forgotten  that  local  lesions  are  frequently  found  accom- 
panying so-called  general  diseases,  such  as  the  various  fevers,  and  a 
diao'nosis  would  be  anything  but  complete  in  such  affections,  unless 
every  care  had  been  taken  to  ascertain  the  existence  of  any  local 
mischief. 

The  exact  mode  of  arriving  at  a  diagnosis  differs  in  different  cases, 
while  the  degree  of  difficulty  experienced  in  coming  to  a  correct  con- 
•clusion  is  necessarily  very  variable.    In  some  instances  we  can  make  a 
direct  diagnosis  speedily  and  confidently,  some  combination  of  clinical 
phenomena,  or  some  one  or  more  pathognomonic  symptoms  clearly 
revealing  the  nature  of  the  malady.    Indeed,  certain  diseases  may  be 
■evident  almost  at  a  glance  to  an  experienced  observer,  when  they  are 
sufficiently   pronounced.     In  other   cases  the   diagnosis   has  to  be 
more  or  less  differential,  diseases  which  resemble  each  other  being 
<!alled  up  in  the  mind,  and  discriminated  from  each  other.     This  is  a 
less  simple  and  easy  process,  and  a  very  careful  consideration  of  all  the 
data   which   are   available   for    assisting    at   forming    a  diagnosis 
is  often  required.    These  data,  when  the  patient  is  first  seen,  are : — 
1.  The  account  which  is  given  of  the  general  history,  family  history, 
and  previous  health.    2.  The  history  of  the  present  illness,  as  to  its 
duration,   probable   cause,  mode  of  invasion,  and  progress.    3.  The 
clinical  phenomena  noted,  especially  those  of  an  objective  character. 
Even  after  the  fullest  consideration  of  all  these  points,  it  is  some- 
times impossible  to  come  to  any  definite   conclusion.     Under  these 
circumstances  it  is  very  important  to   learn  not  to  form  a  hasty 
opinion,  but  to  wait  and  see  what  assistance  the  course  of  events 
can  render  in  diagnosis.     This  rule  is  especially  to  be  attended  to 
in  acute  febrile  cases,   otherwise   very   serious   mistakes  are  liable 
to  be  made.     The  further  elements  in  connection  with  the  progress 
of  a  case  which  may  aid  diagnosis  are  : — 4.  Its  clinical  course,  duration, 
and  termination.    5.  The  phenomena  observed  on  repeated  examination 
under  various  conditions.    6.  The  results  of  treatment.    In  some  obscure 
cases  a  diagno,si3  can  only  be  made  by  exclusion,  that  is,  by  proving  the 
absence  of  all  diseases  which  might  give  rise  to  the  symptoms  observed, 


20 


THEOllY  AND  PRACTICE  OF  MEDICINK. 


except  one,  tlie  presence  of  wliich  is  therefore  rather  a  matter  of 
probability  than  actually  established  by  any  positive  signs.  Occa- 
sionally it  is  quite  impossible  to  come  to  any  definite  conclusion  as  to- 
the  nature  of  the  malady  from  which  a  patient  may  be  suffering. 

In  order  to  render  ihe  pi-ocess  of  arriving  at  a  diagnosis  more  easy  and 
rapid,  as  well  as  to  ensui'e  greater  certainty  in  the  opinion  formed,  the- 
following  points  are  worthy  of  the  attention  of  students.  They  should 
make  themselves  familiar  with  the  more  characteristic  clinical  signs  of,_ 
at  least,  the  ordinaiy  diseases.  Further,  it  is  very  useful  to  be  able, 
speedily  and  withont  difficulty,  to  call  up  in  the  memory  the  complaints 
which  have  to  be  discriminated  from  each  other  in  any  case  in  which  a 
differential  diagnosis  is  required.  Therefore  it  is  necessary  to  bear  ia 
mind  what  affections  resemble  each  other ;  to  have  a  clear  kuoAvledge  of 
the  diseases  to  which  the  several  organs  are  liable,  with  their  distinctive 
signs  ;  and  to  be  familiar  with  the  pathological  causes  to  which  any  very 
prominent  symptom  may  be  due,  such  as  dropsy  or  jaundice.  Lastly,  in 
making  a  diagnosis  it  must  not  be  forgotten  that  irregularities  and 
deviations  from  the  usual  clinical  course  of  diseases  are  often  met  with 
in  practice ;  that  many  affections  present  distinct  and  well-marked 
varieties ;  that  complications  ai^e  of  common  occurrence  ;  and  that  some 
serious  complaints  are  liable  to  set  in  very  insidiously,  not  being 
attended  with  any  prominent  symptoms. 

111.  Prognosis. — To  "give  a  prognosis"  is  often  a  matter  of  con- 
siderable difficulty,  and  in  many  cases  it  implies  an  amount  of  know- 
ledge and  tact  such  as  can  only  be  acquii'ed  hj  prolonged  experience. 
In  this  connection  it  is  only  practicable  to  give  a  few  general  hints 
bearing  upon  the  subject.  In  the  first  place  it  is  requisite  to  understand 
generally  the  questions  which  have  to  be  detei-mined  in  forming  a 
prognosis.  These  questions  have  reference  to  the  progress,  ultimate 
issue,  and  duration  of  the  case,  and  the  following  include  the  most 
important: — 1.  Whether  the  disease  is  more  or  less  likely  or  certain  to 
terminate  in  death  or  recovery;  or  to  continue  for  an  indefinite  period  as^ 
a  permanent  or  incurable  malady,  but  without  causing  any  danger  to 
life  ?  2.  In  case  of  death,  may  this  event  be  expected  to  take  place- 
suddenly  or  slowly,  and  in  what  way  will  it  probably  be  brought  about? 
3.  If  the  patient  recovers,  will  the  cure  be  complete,  or  is  there  a  danger 
of  some  morbid  condition  being  left  behind,  either  a  state  of  general 
ill-health  or  some  local  organic  lesion  remaining  ?  4.  What  will  be 
the  probable  duration  of  the  complaint  ?  5.  What  events  are  likely  to 
happen  in  its  course,  such  as  changes  in  symptoms,  development  of 
new  symptoms,  critical  phenomena,  or  the  occurrence  of  complications  ? 
6.  Does  its  presence  render  the  patient  more  amenable  to  other  affec-- 
tions;  or,  on  the  other  hand,  does  it  afford  protection  against  certain 
maladies  ?  7.  May  not  slight  symptoms  observed  be  but  signs  and 
warnings  of  some  more  serious  mischief  which  is  likely  to  happen  ? 
For  example,  numbness,  tingling,  slight  local  paralysis,  and  other 
apparently  trivial  nervous  phenomena  may  be  premonitory  of  some 
grave  organic  lesion  in  the  nerve-centres. 

Of  course  it  will  be  impossible  to  give  a  reliable  prognosis  unless  a  due- 
knowledge  has  been  acquired  of  the  various  points  Ijearing  upon  this 
matter,  in  connection  with  each  particular  disease,  such  as  whether  it  is 
or  is  not  dangerous  to  life  ;  its  rate  of  mortality  ;  usual  modes  of  termi- 
nation; ordinary  duration  ;  unfavourable  symptoms;  complications  and 
sequelse;  and  how  it  is  influenced  by  accidental  circumstances,  whether- 
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<lependent  upon  the  patient,  or  upon  external  conditions.  In  any  indi- 
vidual case  it  is  necessary  to  try  to  realize  distinctly  what  questions 
4ipply  to  it  moi-e  particularly,  as  regards  prognosis,  before  offering  an 
opinion.  Moreover,  it  is  important  always  to  observe  due  caution,  to 
o-ivethe  matter  proper  consideration,  and  to  avoid  anything  like  rashness 
or  thoughtlessness.  If  there  are  good  reasons  for  coming  to  a  certain 
■and  definite  conclusion,  this  ought  to  be  stated  confidently,  and  not 
with  doubt  and  hesitation.  On  the  other  hand,  when  the  prognosis  is 
uncertain,  it  is  a  great  mistake  to  give  a  positive  opinion,  but  the  state 
of  affairs  should  be  made  as  clear  and  explicit  to  those  interested  as 
circumstances  permit,  and  the  probabilities  as  to  the  result  of  the  case 
pointed  out,  as  well  as  the  dangers  which  are  liable  to  arise.  It  is 
better  in  doubtful  cases  to  err  in  the  direction  of  giving  too  hopeful  an 
opinion-  rather  than  the  opposite,  especially  with  regard  to  acute 
■diseases,  as  this  often  encourages  perseverance  in  treatment  upon 
which  the  issue  may  materially  depend.  Particular  cai^e  is  necessary 
in  speaking  to  patients  themselves  about  the  prognosis  of  their  case,  and 
it  should  be  a  rule  to  make  it  appear  to  them  as  favourable  as  possible, 
due  regard  being  paid  to  any  dangers  against  which  they  need  to  be 
warned.  At  the  same  time  the  friends  should  be  fully  informed  as  to 
the  exact  condition  of  things  in  every  instance  in  which  the  prognosis 
is  at  all  grave.  In  a  hopeless  case,  should  the  patient  desire  a  positive 
opinion,  it  is  the  duty  of  the  practitioner  to  give  all  the  information 
•required. 


CHAPTER  IV. 

TREATMENT    OE  THERAPEUTICS. 

Thk  ultimate  and  most  important  object  of  the  study  of  Medicine,  from 
a  practical  point  of  view,  is  to  learn  how  to  cure,  relieve,  or  prevent  the 
"various  maladies  to  which  the  human  frame  is  liable.  It  needs  to  be 
particularly  enforced  at  the  present  day  that  treatment  may  bring  about 
most  beneficial  results,  if  conducted  properly  and  according  to  correct 
principles.  It  must  further  be  added,  howevei%  that  in  order  to  become 
•competent  to  carry  out  treatment  in  a  satisfactory  manner  much  experi- 
ence is  required,  as  well  as  the  constant  exercise  of  intelligent  and  inde- 
pendent observation  and  thought.  There  is  always  a  danger  of  falling 
into  a  mere  routine  treatment  of  particular  diseases ;  or  of  relying  too 
implicitly  ou  the  experience  and  teaching  of  othei's.  These  mistakes 
should  be  avoided,  and  each  individual  case  ought  to  be  considered  on  its 
•own  merits,  for  even  the  same  disease  may  requii^e  very  different  manage- 
ment under  different  circumstances,  and  therefore  the  practitioner  should 
be  able  to  bring  his  own  knowledge,  discretion,  and  common-sen.se  to 
bear  upon  the  matter.  Before  commencing  ti-catment  in  any  case  an 
endeavour  should  always  be  made  to  realize  distinctly  what  it  is  intended 
to  accomplish  by  its  aid;  and  what  indications  are  afforded  as  to  the 
therapeutic  measures  which  require  to  be  adopted.  Further,  it  must 
never  be  forgotten  that  there  are  limits  to  our  therapeutic  resources,  and 
that  not  a  few  cases  come  under  observation  for  which  little  or  nothing 
•can  be  done. 
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It  is  desirable  to  offer  a  few  general  remaiks  upon  the  objects, 
indications,  and  methods  of  treatment. 

1.  The  objects  which  have  to  be  kept  in  view  in  treatment  may  be- 
stated  as  follows  : — a.  To  cure  the  patient  as  speedily  and  completely  as 
possible.  This  is  what  should  properly  be  termed  curative  treatment,  hut 
though  a  reality,  it  is  applicable  to  only  a  limited  number  of  diseases. 
h.  To  g7iide  the  progress  of  a  malady  towards  a  favourable  tei-minatiou, 
when  it  is  not  directly  curable,  but  must  run  a  certain  couise,  the 
objects  being  to  avert  death,  and  pi-evcnt  permanent  injury  to  health. 
This  is  generally  regarded  as  ea'^e(:/a??i  treatment,  which  may  be  illustrated 
by  the  treatment  of  many  cases  of  the  ordinary  fevers,  and  it  is  very 
important  that  it  should  he  duly  recognized,  as  a  great  deal  of  mischief 
is  often  done  by  meddlesome  interference,  it  being  far  better  to  let 
certaiii  diseases  take  their  natural  course,  merely  watching  their  progress,, 
attending  to  nursing  and  other  obvious  matters,  and  only  adopting  active 
measures  when  circumstances  seem  to  require  them.  c.  Ho  prolong  life^. 
and  render  the  condition  of  the  patient  as  comfortable  as  possible,  should 
a  fatal  termination  be  inevitable,  d.  To  remove  or  relieve  symptoms. 
The  result  is  often  merely  palliative,  but  sometimes  in  a  sense  curative. 
For  instance,  the  removal  of  ascites  and  other  forms  of  dropsy  may 
practically  be  regarded  as  a  cure,  in  so  far  that  the  patient  may  be  able, 
for  a  longer  or  shorter  period,  to  follow  the  ordinary  avocations  of  life, 
although  theorganic  disease  upon  which  the  dropsy  depends  is  permanent. 
It  is,  as  a  rule,  entirely  wrong  in  principle  merely  to  direct  ti'eatment  to- 
symptoms,  or  to  attempt  to  relieve  them  at  the  expense  of  the  genei-al 
well-being  of  the  patient.  At  the  same  time  symptoms  frequently 
need  particular  attention  ;  and  in  not  a  few  cases  nothing  moi-e  can 
be  done  than  to  endeavour  to  mitigate  them.  e.  To  i^event  diseases. 
Preventive  or  prophylactic  treatment  is  of  the  utmost  importance.  Jn 
its  principal  aspects  it  includes  attention  to  the  general  health  of 
individuals,  so  as  to  obviate  any  tendency-  to  disease ;  the  pi-evention  of 
the  extension  of  a  disease  in  the  same  person  or  to  others  ;  the  guarding 
against  possible  complications  in  the  coni-se  of  an  illness,  or  sequela? ; 
the  warding-off  of  habitual  or  paroxysmal  attacks,  such  as  those  of 
acute  dyspepsia,  asthma,  epilepsy,  or  gout ;  and  the  rooting  out  of 
various  maladies,  especially  of  constitutional  disorders  from  the 
members  of  a  family,  and  of  contagious  diseases  from  the  midst  of  com- 
munities. In  some  instances  all  that  can  be  done  in  the  way  of  preven- 
tion is  to  warn  patients  against  actions,  habits,  or  other  causes  which 
might  prove  injurious  to  them  in  relation  to  the  disease  from  which  they 
are  suffering. 

2.  The  indications  for  treatment  are  derived  from — a.  The  nature 
and  seat  of  the  disease  or  diseases,  h.  The  aetiology  of  the  case  as. 
a  whole.  c.  The  personal  peculiarities  and  conditions,  and  the  sin- 
rounding  circumstances  of  the  patient.  d.  The  symptoms  present,, 
which  may  not  only  call  for  the  adoption  of  certain  measures,  but 
may  centra-indicate  a  line  of  treatment  which  would  otherwise  be 
suitable,  e.  The  state  of  the  system  generally,  and  of  the  chief  organs 
of  the  body.  The  condition  of  the  lungs,  heart,  alimentary  canal,  and 
kidneys  often  influences  treatment  materially,  an  important  reason 
for  making  it  a  rule  always  to  investigate  these  organs  before  pro- 
ceeding to  any  active  measures. 

3.  The  methods  of  treatment  may  be  generally  summarized  in  the 

following  way  : — 
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a.  General  Management — Diet — Hygiene. — It  is  very  necessary  to 
bring  this  fact  into  special  prominence,  as  it  is  apt  to  be  frequently 
forgotten,  namely,  that  treatment  does  not  consist  solely  in  the  use  of 
medicines.  In  not  a  few  cases  these  are  not  required  at  all,  or  they 
hold  a  very  subordinate  position  in  point  of  importance,  while  their 
beneficial  action  may  be  almost  invariably  assisted  more  or  less  by  paying 
due  regard  to  the  measures  to  be  now  mentioned.  Attention  to  diet  is 
often  of  the  greatest  consequence,  proper  directions  being  given,  not  only 
as  to  the  nature  of  the  food  and  drink,  but  also  as  to  its  quantity,  the 
intervals  at  which  it  should  be  taken,  and  other  matters  which  individual 
cases  might  suggest.  The  use  of  alcoholic  stimulants  always  demands 
the  utmost  cai-e  and  considei-ation.  They  ought  never  to  be  recommended 
in  an  oft'-hand  manner,  or  unless  it  is  felt  that  they  are  really  required; 
while  as  definite  instructions  as  possible  should  be  given  with  regard  to 
the  kind  and  amount  of  stimulant  which  should  be  taken,  and  other  par- 
ticulars, especially  when  it  is  deemed  advisable  to  order  spirits.  It  will 
often  be  found  necessary  to  limit  the  consumption  of  alcoholic  drinks,  as 
habitual  indulgence  to  excess  is  a  common  canse  of  ill-health.  It  is  also 
essential  always  to  keep  in  mind  various  matters  connected  with  general 
hygiene,  as  these  frequently  need  to  be  looked  into,  and  have  an  important 
influence  in  treatment,  such  as  the  place  of  residence  of  the  patient,  with 
its  surrounding  conditions;  habits  of  life;  occupation;  clothing;  the 
kind  and  amount  of  exercise ;  and  the  use  of  baths.  Greneral  rest 
is  often  a  potent  factor  in  treatment,  and  hence  the  importance  or  even 
the  imperative  necessity  of  keeping  patients  entirely  or  for  a  pai't  of  the 
day  in  bed,  under  various  circumstances,  by  which  means,  moreover, 
warmth  of  the  body  is  ensured,  which  is  frequently  indicated.  In  some 
instances  the  posture  has  to  be  studied  in  relation  to  treatment.  The 
necessity  for  change  of  air  and  scene,  or  even  of  permanent  change  of 
climate,  must  be  always  watched  for.  The  therapeutic  value  of  sea-air 
and  sea-voyages  in  a  large  number  of  cases  is  familiar  to  all.  It  should 
be  remembered  that  it  is  the  duty  of  the  practitioner  to  be  prepared,  if 
required,  and  especially  in  cases  of  acute  febrile  diseases,  to  attend 
personally  to  questions  pei^taining  to  diet  and  hygiene,  so  as  to  ensure 
that  his  instructions  are  duly  carried  out.  Thus  it  is  often  advisable 
to  examine  food,  such  as  beef-tea,  and  to  see  that  it  is  of  the  proper 
kind  and  properly  made  ;  also  to  look  to  the  conditions  of  the  sick- 
room, especially  as  to  ventilation  and  cleanliness,  temperatui-e,  the  state 
of  the  bed,  and  the  removal  of  excessive  curtains  or  carpets.  The 
help  of  a  properly-trained  and  sensible  nurse  is  invaluable,  but  in 
serious  cases  the  practitioner  should  always  assure  himself  that  she  is 
pompetent  and  reliable,  as  upon  her  skill  and  attention  the  ultimate 
ia.sue  may  in  a  great  measure  depend. 

h.  Medicinal. — There  can  be  no  doubt  as  to  the  great  advantages  to 
be  derived  from  the  proper  and  judicious  administration  of  medicinal 
remedies.  There  are  a  few  drugs  which  imdoubtedly  exert  a  specific 
curative  action  upon  certain  diseases,  and  it  is  to  be  hoped  that,  as  the 
result  of  the  investigations  which  are  now  being  made  with  regard  to  the 
action  of  medicines,  many  more  such  remedies  may  be  discovered.  For 
the  large  majority  of  complaints,  however,  no  curative  medicine  is  known, 
and  it  is  pa,rticularly  necessary  at  the  pi-esent  day  strongly  to  warn 
those  entering  upon  the  practice  of  medicine  against  believing  in  the 
vaunted  "  specifics  "  for  various  diseases.  By  using  remedies  in  different 
doses  and  in  various  combinations,  according  to  scientific  and  rational 
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principles,  we  can  modify  materially  the  course  of  manv  affections,  as 
well  as  exercise  an  important  influence  upon  symptoms,  "it  must  not  be 
forgotten  that  there  are  other  modes  of  introducing  medicines  into  the 
system  besides  by  the  mouth,  especially  by  subcutaneous  or  intra- venous 
injection  ;  through  the  skin,  by  means  of  baths,  inunction,  or  endormic 
applications;  by  enemata  or  suppositories  ;  and  by  inhalation. 

c.  Local  and  external  applications. —These  are  often  most  serviceable 
in  treatment,  such  as  hot  fomentations  or  poultices,  cold  applications, 
baths,  liniments,  ointments,  lotions,  blisters,  sinapisms,  plasters,  mechani- 
cal appliances,  electricity  and  galvanism,  gargles,  and  various  other 
local  remedies.  In  this  connection  may  also  be  mentioned  the  employ- 
ment of  friction,  local  support  or  pressure,  shampooing,  massage,  knead- 
ing, passive  movements,  and  allied  measures,  which  are  of  the  utmost 
value  in  many  suitable  cases. 

d.  Special  methods. — Apart  from  "  systems  of  treatment,"  intended 
to  influence  particular  conditions,  sucli  as  those  recommended  for  obesity, 
and  the  "  Weir-Mitchell  "  treatment,  there  are  certain  special  methods 
much  in  vogue  at  the  present  day,  some  of  Avhich  are  of  the  gi-eatest 
service  when  properly  carried  out,  but  others  are  on  their  trial,  or  cannot 
be  recommended.  It  will  suffice  to  mention  the  external  application  of 
cold  in  various  ways  for  the  reduction  of  febrile  heat ;  the  extensive  use 
of  antiseptics  for  a  vai^iety  of  conditions  ;  the  administration  of  prepara- 
tions of  glandular  organs,  sucb  as  the  thyroid  and  pancreas,  which  has 
yielded  mostremarkaljle  results  ;  and  inoculation  with  materials  prepared 
from  infecrtive  substances,  or  from  cultures  of  speciBc  micro-organisms, 
as  exemplified  by  the  use  of  tuberculin  for  tubercular  diseases,  and  the 
Pasteur  treatment  for  hydrophobia.  The  removal  of  blood  by  venesec- 
tion or  in  other  ways  may  also  be  regarded  as  a  special  method  of  treat- 
ment, though  not  much  employed  now  ;  and,  on  the  other  hand,  trans- 
fusion of  blood,  which  is  only  required  under  peculiar  circumstances. 
Hydropathy,  hyymotism,  treatment  at  various  Spas,  and  that  by  resi- 
dence in  high  altitudes,  the  inhalation  of  condensed  or  rarefied  air,  and 
various  other  mothods  would  come  under  this  categoxy. 

e.  Operations  are  not  uncommonly  required  even  in  cases  which  occur 
in  medical  practice,  for  instance,  paracentesis  of  the  thorax  or  abdomen, 
acupuncture,  the  use  of  the  aspirateui-,  tracheolomy,  or  the  removal  of 
lymphatic  glands.  Moreover,  operations  of  a  more  serious  character 
are  now  not  unfrequently  called  for  and  performed,  especially  in  connec- 
tion with  the  abdominal  viscera,  and  the  brain,  in  cases  which  in  the 
fii'st  instance  come  under  the  observation  of  the  physician.  When  any 
such  operation  i^  clearly  indicated,  there  ought  to  be  no  unnecessary 
delay  or  hesitation  in  having  recourse  to  it,  but  this  will  depend  px'inci- 
paliy  upon  the  opinion  of  the  surgeon. 

Therapeutic  groups. — It  cannot  be  too  strongly  insisted  upon,  in  my 
opinion,  that  a  comprehensive  knowledge  of  "General  Pharmacology 
and  Therapeutics."  as  taught  in  systematic  works  and  lectures  on  this 
subject,  is  of  the  greatest  help  as  a  preliminary  to  the  study  of  the 
actual  treatment  of  pathological  conditions  and  individual  diseases,  as 
well  as  in  carrying  out  such  treatment  in  cases  as  they  occur  in  ordinary 
practice.  The  medical  student  is  supposed  to  be  at  least  familiar  with  the 
fact  that  therapeutic  agents  are  arranged  under  certain  groups,  to 
which  distinctive  names  are  applied,  for  example,  antipyretics,  tonics, 
astringents,  emetics,  or  diuretics.  Beyond  this,  however,  it  is  most 
desirable  that  he  should  have  an  intelligent  acquaintance  with  the  real 
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TiioaniTig  or  significance  of  the  terms  used;  the  important  members  of 
•each  group ;  their  modes  of  action,  so  far  as  this  can  be  determined ; 
and  the  practical  purposes,  direct  or  indirect,  which  they  serve,  as  well  as 
the  ways  in  which  they  are  administered  or  otherwise  employed,  and  the 
most  suitable  remedies  for  particular  objects.  Especially  important 
is  it  to  acqnire  this  knowledge  in  i^elation  to  the  several  systems  and 
organs  of  the  body,  and  in  subsequent  chapters  I  propose  to  give  an 
introductory  outline  of  the  general  therapeutics  of  each  of  the  more 
important  of  these  systems  and  organs,  so  as  to  enable  the  student  to' 
gain  some  idea  of  the  principles  to  be  recognized  in  their  treatment, 
before  discussing  the  particular  measures  to  be  adopted  when  dealing 
-with  their  individual  diseases. 


CHAPTER  Y. 

ABNORMAL  CONDITIONS  OF  THE  BLOOD  AND 

CIRCULATION. 

The  blood  and  circulation  are  concerned  in  many  morbid  processes, 
but  in  the  present  chapter  it  is  only  intended  to  deal  briefly  with  certain 
recognized  conditions,  in  which  they  are  more  immediately  and  obviously 
affected.  It  will  be  understood,  moreover,  that  the  structures  by  which 
the  circulation  is  carried  on  will  only  be  incidentally  referred  to.  At 
the  outset  it  may  be  well  to  point  out  the  ordinary  methods  of  clinical 
investigation  which  are  applicable  to  the  blood  itself  ;  and  to  give  a 
summary  of  the  principal  morbid  changes  to  which  it  is  liable. 

Clinical  Investigation. — Formerly  the  chief  information  which  the 
blood  was  supposed  to  afford  was  by  the  mode  in  which  it  coagulated 
after  removal  in  quantity  from  the  body,  especially  by  venesection, 
the  so-called  "  buti'y-coat  "  being  a  familiar  illustration  of  what  was 
regarded  as  an  important  abnormal  condition.  At  present,  however, 
it  is  only  exceptionally  that  blood  is  thus  examined  ;  but  it  must  be 
remembered  that  its  mere  appearance  in  bulk,  and  the  way  in 
which  it  coagulates,  may  give  useful  information,  as  in  inflammatory 
diseases,  leucocythsemia,  or  lipaemia.  It  maybe  requisite  to  submit  the 
blood  to  chemical  analysis,  or  to  examine  it  with  the  specfroscnpe ;  but 
only  those  specially  skilled  are  competent  to  conduct  such  investigations. 
The  methods  of  examination  to  which  the  blood  can  be  ordinarily 
subjected  are  as  follows  : — I.  Simple  microscopic  examination.  In  order 
to  examine  recent  blood  under  the  microscope,  all  that  is  necessary 
usually  is  to  cleanse  carefully  the  end  of  the  finger,  and  prick  it  with  a 
needle.  No  pressure  should  be  used  to  squeeze  out  the  blood,  but  the 
drop  which  escapes  spontaneously  is  to  be  received  on  a  clean  micro- 
scopic slide,  the  cover-glass  applied,  and  the  examination  cai-ried  out 
immediately.  2.  J'Jxamination  by  special  apparatus.  Two  kinds  of  special 
instruments  are  used  in  the  clinical  investigation  of  the  blood,  namely, 
the  Tio'macytom.eter ;  and  the  hcemoglobinomeler.  The  lucmarytometer  is 
intended  for  the  purpose  of  counting  the  number  of  coi^pusclcs  contained 
in  a  given  quantity  of  blood,  both  red  and  white,  and  thus  determin- 
ing its  corpuscular  richness,  and  the  relative  proportion  of  the  two 
Kinds.  In  employing  this  apparatus  a  definite  dilution  of  a  certain 
•(luantity  of  blood  is  made,  and  the  number  of  corpuscles  in  a  certain 
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volume  of  this  dilution  is  counted  by  the  aid  of  the  microscope.  In 
Di\  Gowers's  instrument  a  glass  slide  is  used,  in  which  there  is  a  cell, 
having  lines  engraved  at  the  bottom,  so  as  to  enclose  squares  within 
which  the  coi^puscles  may  be  counted.  The  luvmoglohinometer  is  used  for 
the  purpose  of  estimating  the  amount  of  haemoglobin  in  the  blood. 
This  object  is  effected  eithei'  by  diluting  the  blood  to  a  given  point,  and 
comparing  the  colour  with  standard  solutions  of  carmine  or  picro- 
carmine,  or  with  coloured  discs;  or,  according  to  Dr.  Gowers's  method, 
by  progressively  diluting  the  blood  until  it  reaches  the  tint  of  a. 
standard,  the  colour  of  which  corresponds  to  a  dilution  of  1  part  of 
healthy  blood  in  100  of  water.  The  standard  consists  of  glj'cerine  jelly 
coloured  to  the  required  tint.  The  degree  of  dilution  necessai-y  to  make 
the  blood  correspond  to  the  standard  tint  represento  the  amount  of 
luemoglobin.* 

Changes  in  the  Blood. — The  principal  morbid  alterations  to  which 
the  blood  is  liable  may  be  summed  up  as  follows  : — 

I.  In  its  absolute  quantity.     This  may  be  : — 1.  Excessive  {'plethora, 
polyamia,  or  general  liyperrrmia) .    2.  Deficient  (hypaviia,  oligcemia,  or 
ana'.inia).     II.  In  its  distrHmtion.     Under  this  head  come: — 1.  Local 
hyperceriiia  or  congeslion.    2.  Local  anmmia.     III.  In  c(Aour  and  obvious- 
physical  characters.    The  blood  maybe  unusually  pale  and  watery;  dark 
from  pigment ;  thick  and  tarry  ;  or  the  serum  has  sometimes  a  milky  or 
chylous  appearance,  due  to  the  presence  of  fat.    Occasionally  the  blood 
presents  puriform  streaks.    Lake  blood  is  a  peculiar  condition  in  which 
this  fluid  becomes  transparent.    Its  colour  is  altered  after  poisoning  by 
various  substances.    IV.  In  the  number  and  characters  of  its  corpuscles. 
1.  The  red  corpuscles  may  be  : — (a)  deficient  in  number  (oligocythtemia)  ; 
(6)  in  excess  (pilycythcamia)  ;  (c)  deficient  in  haemoglobin  {oliguchro- 
mn:mia)  ;  or  (fZ)  altered  in  shape  and  size  (microcyfes, 
poikilocytes,  etc.),  or  in  their  tendency  to  and  mode  of 
r\     /n<i  mutual  adhesion.    2.  The  white  corpuscles  are  often 

O  numerous,  but  this  is  particularly  seen  in  the 

condition  named  leucocythwrnia  or  leulca'mia.  A  lesser 
degree  of  increase  is  termed  leucocytosis.  On  the  other 
hand,  they  may  be  deficient.    Tran.sitional  cells  be- 


C\  Ow     degree  of  increase  is  termed  leucocytosis.    On  the  other 
^1  l)  hand,  they  may  be  deficient.    Tran.sitional  cells  be- 

^  f\         Q\      tweenthe  white  and  the  red  corpuscles  are  in  abnormal 


number  in  certain  cases  of  leukn?mia.   Y.  In  its  normal 
*^        chemical  const ituenis.     I.  Fibrinogenous  elements  may 
J  he  :  — (a)  increased  (hyperinosis)  ;  (6)  diminished  (/ijfpt- 

PoiKiLocYTEs.         vosis) .  The  coagulability  of  the  blood  is  very  important. 

'  Thei-e  may  be  an  undue  tendency  in  this  direction,  and 
tbis  is  one  of  the  causes  of  the  condition  termed  thrombosis,  in  which  the 
blood  coagulates  spontaneously  in  the  heart  or  vessels.  On  the  other 
hand,  the  clot  may  be  imperfect  and  soft,  or  the  blood  may  even  remain 
quite  fluid  after  removal  from  the  body.  The  "  buffy  coat"  is  met  with 
under  particular  circumstances.  2.  Albumin  is  frequently  deficient 
{hypalbuminosin)  ;  sometimes  above  the  normal  {hyp>eralbuminosis). 
Hfemoglobin  may  be  deficient  in  the  blood  as  a  whole,  as  a  result  of  both 
oligocythsemia  and  oligochromsemia  {aglobuUsm).  3.  Water  may  be  ex- 
cessive (hydrccmia)  ;  or  deficient.  4.  A  diminution  of  alkaline  or  earthy 
salts,  especially  those  of  potash  and  lime,  is  considered  important  in 


*  For  furtlier  details  -ice  articles  "  Hsemacytometer  "  and  "  Ha;mogIobinomet€r  "  in 
Quain's  Dictionari/  of  Medicine. 
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some  diseases,  the  blood  being  conseqiiently  less  alkaline  than  noi  mal ; 
occasionally  they  are  increased.  5.  Fatty  elements,  particularly  chole- 
stei-in,  may  be  present  in  unusual  quantity.  So-called  chylous  blood  is 
due  to  the  presence  of  a  quantity  of  fat  in  the  serum,  a  cream-like  layer 
forming  on  the  surface  after  standing,  consisting  of  granules  and  oil- 
globules.  Distinct  particles  of  fat  occasionally  separate.  6.  Carbonic 
acid  is  in  excess  in  some  conditions.  VI.  Abnormal  chemical  substances 
are  often  found  in  the  blood ;  or  at  all  events  such  as  are  usually  present 
in  so  small  a  quantity  as  to  be  detected  only  with  difficulty,  and  to  be 
practically  harmless,  including  mainly  lactic,  uric,  hippui-ic,  formic, 
and  other  organic  acids;  leucine  and  tyrosine;  urea  and  its  products  ; 
sugar;  bile-elements;  and  certain  metals.  VII.  Abnormal  particles  are 
sometimes  observed  in  the  blood.  These  are  usually  microscopic,  such 
as  abundant  pigment-granules  (vielanoimia) ;  but  especially  micro- 
organisms, chiefly  exemplified  by  the  spirillum  of  relapsing  fever, 
bacillus  anthracis,  bacillus  tuberculosis,  plasmodium  malarite,  filaria 
sanguinis  hominis,  and  the  ova  of  bilharzia  heematobia.  Particles  of 
large  size  may  also  gain  access  into  the  circulation,  giving  rise  to  em- 
bolism. 

I  proceed  now  to  consider  more  in  detail  the  prominent  morbid  con- 
ditions associated  with  the  blood  and  circulation,  and  will  take  them  in 
the  following  order : — I.  General  HvPEiiiEMiA  OR  Plethora.  II.  General 
Venous  Stagnation.  — ■  Dejicient  Blood-Aeration.  —  Cyanosis.  III. 
Local  Hyperemia  or  Congestion.  IV.  General  Anjimia.  V.  Local 
An^emia.    VI.  Vaso-Motor  Disorders.    VII.  Emisolism  and  Theombosis. 


I.  GENERAL  HYPEREMIA.— PLETHORA. 


Pathology  and  JCtiology. — Plethora.,  or  general  hyperaimia,  signifies 
primarily  that  there  is  an  excess  of  blood  in  the  body  as  a  whole  ; 
but  this  is  often  associated  with  an  increase  in  the  proportion  of  red 
corpuscles,  and  in  the  amount  of  heemoglobin.  It  is  by  no  means  always 
easy  to  draw  the  line  between  what  may  be  regarded  as  a  healthy  con- 
dition, which  is  natural  to  the  individual,  and  a  morbid  plethora. 
The  latter  is  generally  caused  by  excessive  eating,  especially  of  animal 
food;  intemperance  in  the  use  of  alcohol;  or  genei^al  high  living, 
especially  if  combined  with  want  of  exercise  and  luxurious  habits. 
It  is  often  associated  with  undue  corpulence  or  obesity,  or  with  the 
gouty  state. 

Symptoms  and  Effects.— The  plethoric  state  is  evidenced  in  the 
aspect  of  the  individual,  which  is  well  described  by  the  term  "  full- 
blooded."  The  face  is  of  a  more  or  less  deep-red  coloui-,  varying  in  tint, 
but  it  is  often  bright  and  healthy-looking;  the  features  tend  to  be  full 
and  turgid ;  the  ears  are  large  ;  and  in  some  cases  enlarged  venules  are 
visible  on  the  cheeks  and  nose.  Some  plethoric  subjects  have  a  bloated 
look.  Care  must  be  taken,  however,  not  to  mistake  mere  facial  conges- 
tion fo7-  general  plethora.  In  typical  cases  the  circulation  is  vigorous 
and  active,  the  pulse  being  full  and  strong;  but  this  is  by  no  means 
always  the  case.  Not  uncommonly  there  is  a  tendency  to  congestion  of 
internal  organs,  as  indicated  by  digestive  derangements,  hepatic  dis- 
orders, haemorrhoids,  and  abnormiil  characters  of  the  urine.  Plethoric 
persons  are  often  short  of  breath;  subject  to  palpitation  or  other 
cardiac  disorders;  and  liable  to  congestion  or  catarrh  of  the 
throat  and  respiratory  mucous  tract,  or  to   more  serious  pulmonary 
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affections  of  a  congestive  or  inflammatory  natui-e.  Tliev  are  also  prone 
to  suiter  from  sensations  of  falness  in  the  head  or  actual  headache 
..giddiness,  disturbed  vision  or  hearing,  mental  obscurity,  somnolence  or 
disturbed  sleep,  and  other  signs  of  cerebral  congestion  ;  and  a  certain 
■class  of  plethoric  individuals  are  decidedly  favourite  subjects  for 
-apoplexy.  Spontaneous  hajmorrhages,  especially  in  tlie  form  of'epistaxis 
•and  bleeding  piles,  are  of  common  occurrence,  and  may  afford  decided 
relief.  Inflammatory  diseases  of  any  kind  are  supposed  to  assume  a 
more  "sthenic"  type  in  plethoric  subjects,  but  this  only  applies  to  those 
who  may  be  regai-ded  as  belonging  to  the  more  healthy  group  of  "full- 
blooded  "  individuals. 

Treatment.— -Many  plethoric  individuals  do  not  require  any  particular 
treatment.  Ordinarily  the  main  indications  are  to  caution  against  excess 
in  eating  and  drinking,  or,  if  necessaiy,  even  to  put  the  individual  on  a 
more  or  less  restricted  regimen  ;  to  encourage  active  habits;  and  to  keep 
the  bowels  and  excretoiy  organs  free.  Systematic  general  depletion,  by 
means  of  baths,  especially  the  Turkish-bath,  purgatives,  and  diuretics, 
is  useful  in  appropriate  cases.  Plethoric  patients  are  often  greatly 
benefited  by  going  through  a  course  of  treatment  at  certain  Spas,  such 
as  Carlsbad  or  Homburg.  It  was  formerly  the  custom  to  bleed  them  at 
intervals,  but  such  a  method  of  treatment  can  only  be  called  for  under 
exceptional  circumstances.  Local  removal  of  blood  may  be  indicated  in 
some  cases.  It  is  not  desirable  to  check  haemorrhages  too  soon  or 
suddenly  in  plethoric  subjects. 

II.  GENERAL  VENOUS  STAGNATION.— DEFICIENT  BLOOD- 
AERATION.— CYANOSIS. 

Pathology  and  iEtiology. — Interference  with  the  general  venous  cir- 
culation is  often  observed  in  various  degrees,  and  gives  rise  to  prominent 
phenomena.  The  condition  termed  cyaiiosin  or  blue-disease,  in  which  the 
patient  presents  a  peculiar  colour,  though  not  always  blue,  as  the  names 
imply,  is  in  part  the  result  of  this  cause,  though  another  important 
factor  in  many  cases  is  imperfect  aeration  of  the  blood.  In  special 
instances,  associated  with  certain  malformations  of  the  heai't  and  great 
vessels,  the  circulation  is  entirely  of  a  venous  character  ;  or  there  is  a 
direct  admixture  of  arterial  and  venous  blood. 

General  venous  stagnation,  and  various  degrees  of  cyanosis,  are 
usually  associated  with  some  physical  difficulty  or  imperfection  at  the 
centre  of  the  circulation,  in  connection  with  the  heart  and  great  vessels; 
or  some  condition  of  the  respiratory  apparatus,  interfering  with  the 
pulmonary  circulation,  and  the  due  oxygenation  of  the  blood.  Not 
uncommonly  these  causes  are  combined  in  the  same  case,  and  it  is  very 
important  to  remember  that  lung-affections,  or  even  respiratory  dis- 
orders, often  aggravate  temporarily  any  tendency  to  cyanosis  associated 
with  some  cardiac  complaint.  The  most  pronounced  chronic  forms  of 
cyanosis  are  met  with  in  certain  cases  of  malfoi'mation  of  the  heart  and 
vessels,  and  are  usually  congenital.  As  an  acute  condition  of  course  it 
is  very  marked  in  all  forms  of  suffocation  or  apna:^a,  and  strangulation. 
A  variety  which  at  flrst  sight  appears  to  be  general,  but  which  is  really 
limited  to  the  upper  half  of  the  body,  is  due  to  some  obstruction  of  the 
circulation  through  the  superior  vena  cava.  Lesser  degrees  of  cj-auosis 
are  observed  in  connection  with  severe  collapse,  as  in  cholera ;  and 
from  the  effects  of  prolonged  exposure  to  cold. 
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Symptoms. — While  varying  much  in  degree,  the  phenomena  associated 
■vvitli  cyanosis  are  of  a  very  definite  kind.  It  may  come  on  very  rapidly 
or  acutely,  or  is  manifested  as  a  chronic  condition.  The  appearance  of 
the  patient  is  characteristic,  and  in  a  marked  case  attracts  immediate 
attention.  The  skin  may  present  different  tints,  being  more  or  less 
blue,  leaden,  purple,  livid,  or  clarety  in  extreme  cases.  The  coloration, 
is  usaally  not  uniform,  but  mottled.  It  may  be  pretty  generally  dis- 
tributed, but  is  to  be  looked  for  more  particularly  about  the  face  and 
head,  especially  the  cheeks,  lips,  nose,  and  ears  ;  and  over  the  hands  and 
fingers.  The  feet  and  toes  also  frequently  present  marked  cyanotic- 
discoloration  in  chronic  cases.  The  colour  vai'ies  in  degree  at  different 
times,  and  is  intensified  by  external  cold,  and  by  such  acts  as  coughing 
or  crying,  which  interfere  with  respiration  and  circulation.  In  course- 
of  time  in  chronic  cases  permanent  enlargement  of  the  capillaries  and 
small  venules  is  produced,  particularly  obvious  on  the  cheeks.  Th& 
eyes  may  be  red,  suffused,  bleared,  watery,  and  sometimes  even  unduly 
prominent.  Thei'e  is  a  tendency  to  fulness  or  enlargement  of  certain 
features,  as  the  lips,  nose,  and  ears,  which  subsides  in  cases  of  temporary 
venous  obstruction,  but  becomes  permanent  in  marked  cyanotic  con- 
ditions. General  puffiness  or  a  bloated  appearance  of  the  face  is  also- 
common  ;  and  the  neck  may  be  full  and  tumid,  sometimes  to  a  very 
striking  degree.  More  or  less  dropsy  is  often  associated  with  cyanosis,, 
chiefly  involving  the  lower  extremities ;  but  when  the  superior  vena 
cava  is  obstructed,  the  oedema  is  limited  to  the  head  and  neck,  upper 
limbs,  and  chest-walls,  the  combination  of  phenomena  presenting  a  very 
peculiar  and  characteristic  aspect.  The  finger-ends,  as  well  as  the  toes, 
become  obviously  "clubbed"  in  chronic  cyanotic  conditions,  of  whatever- 
kind,  and  this  is  a  very  striking  appeai-ance  in  some  instances.  In 
these  conditions  also  subjective  and  objective  coldness  are  common 
symptoms,  especially  in  the  extremities,  which  are  very  liable  to  chil- 
blains. General  vitality  is  much  below  par,  the  patient  being  physically 
and  mentally  lethargic  and  languid,  indisposed  for  any  exertion,  easily 
fatigued,  and  shoi-t  of  breath.  The  effects  of  prolonged  venous  conges- 
tion upon  different  organs  and  tissues  are  developed  in  course  of  time,, 
but  these  will  be  more  conveniently  considered  under  the  next  heading. 

Treatment. — Nothing  definite  can  be  stated  under  this  head,  as  each 
case  must  be  dealt  with  according  to  the  conditions  with  which  the- 
venous  stagnation  or  cyanosis  is  associated. 

III.  LOCAL  HYPEREMIA  OR  CONGESTIOI^". 

Pathology  and  iEtiology. — Congestion  is  a  familiar  word  in  medical 
language,  but  it  is  often  employed  in  a  most  vague,  loose,  and  meaning- 
less fashion,  either  as  the  diagnostic  conclusion  in  relation  to  a  variety 
of  ailments,  for  which  there  is  no  foundation  whatever,  or  being  not 
uncommonly  associated  with  morbid  conditions  of  a  very  different  and 
far  more  serious  character.  Let  it  be  clearly  understood,  therefore,  at 
the  outset,  that  this  is  a  definite  pathological  state  of  frequent  occur- 
rence, the  effects  of  which  often  call  for  the  attention  of  the  prac- 
titioner. In  its  comprehensive  sense,  local  hyperoimia  or  congesiion 
signifies  the  presence  of  an  unusual  and  excessive  quantity  of  blood  in 
some  part  or  organ  of  the  body,  or  in  one  set  of  vessels.  It  presents, 
certain  varieties,  but  for  practical  purposes  they  may  be  brought  under 
the  two   divisions   usually    recognized   of:— I.  Active   or  Arterial; 
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2.  Mechanical,  Passive,  or  Venous.  It  will  be  convenient  first  to  explain 
the  nature  and  causation  of  each  of  these  forms,  and  afterwards  to 
•consider  them  together. 

1.  AcTivu  or  Art B RIAL. — Determination  of  Blood.~ln  this  form  of 
congestion  the  arteries  and  arterioles  are  chiefly  implicated,  becoming 
•dilated,  so  that  tliere  is  an  increased  afliux  of  blood  to  the  part  which 
•they  supply,  the  circulation  is  more  active  and  accelerated,  and  usually 
too  much  blood  passes  out  by  tlie  veins  as  well. 

Active  congestion  is  usually  tlie  result  of  va.so-raotor  disturbance,  in 
'Consequence  of  which  the  affected  vessels  become  enlarged,  either  owing 
to  paralysis  of  the  muscular  coat,  or,  as  some  suppose,  from  a  process  of 
active  dilalation.  Other  immediate  causes  usually  recognized  are  the 
rapid  withdrawal  of  external  suppoi-t  from  arteries,  as  that  of  the 
atmospheric  pressure  in  the  application  of  a  cupping-glass  to  the 
surface ;  and  increased  pressure  from  within  upon  the  walls  of  the 
vessels.  Among  the  more  prominent  examples  of  visible  active  con- 
gestion may  be  mentioned  the  effects  produced  by  the  internal  adminis- 
■tration  of  certain  drugs  or  poisons,  such  as  belladonna;  those  resulting 
from  the  direct  application  of  cold,  heat,  stimulants,  or  irritants  to  the 
:skin ;  congestion  associated  with  local  neuralgia,  or  with  certain  con- 
ditions affecting  the  central  nervous  system,  the  sympathetic  trunk,  or 
particular  vaso-motor  nerves,  often  due  to  reflex  influences  ;  that  which 
follows  excessive  use  or  increased  functional  activity  of  an  organ,  as 
the  eye  or  mammary  gland;  and  the  "  collateral  circulation"  which  is 
set  up  when  a  main  artery  of  a  limb  is  tied  or  suddenly  blocked  in 
any  way.  As  regards  internal  parts,  they  may  become  actively  con- 
gested from  chilling  of  the  surface  of  the  body,  or,  on  the  other  hand, 
■cei'tain  organs  are  believed  to  be  thus  affected  as  the  result  of  tropical 
neat ;  fi-om  the  direct  contact  of  stimulants  or  irritants  taken  into  the 
alimentary  canal  ;  as  a  consequence  of  the  rapid  removal  of  large  serous 
eff'usions,  for  instance,  from  the  pleura  or  peritoneum  ;  or  from  the  local 
ii'ritation  or  disturbance  of  the  circulation  set  up  by  foreign  bodies, 
•calculi,  morbid  formations,  such  as  cancer  or  tubercle,  embolic  infarcts, 
and  other  conditions.  Excessive  cardiac  action  may  lead  to  both  external 
and  internal  congestion,  which  is  most  evident  about  the  head  and  in 
•connection  with  the  cerebral  circulation.  Active  hypersemia  is  a  promi- 
nent factor  in  the  early  stage  of  inflammation  in  any  part  of  the  body. 

2.  Mechanical,  Passive,  or  Venous. — Hei-e  there  is  no  excessive  flow  of 
blood,  but  it  does  not  escape  properly  by  the  veins,  so  that  it  accumu- 
lates, leading  to  engorgement  of  these  vessels  and  of  the  capillaries 
with  dark  blooll,  which  moves  slowly  and  languidly.  PasA-iue  congestion 
bas  been  more  particularly  associated  with  the  capillary  circulation, 
and  attributed  to  some  disturbance  of  the  vital  relations  existing 
between  the  tissues  and  the  blood,  but  the  leading  pathologists  now 
;seem  to  be  agreed  that  there  is  no  real  foundation  for  this  distinction. 

It  is  very  important  that  the  circumstances  under  which  venous  and 
capillary  congestion  occurs  should  be  thoroughly  understood,  and 
therefore  it  will  be  desirable  to  point  them  out  in  systematic  order. 

a.  Some  7iiechanical  obstacle  interfering  with  the  circulation  of  the 
blood  through  the  veins  is  the  most  important  cause  of  this  form  of 
•congestion.  Such  an  obstacle  is  often  seated  in  the  heart,  thus  affecting 
the  entire  systemic  or  pulmonary  circulation,  or  both,  according  to  the 
precise  locality  of  the  impediment  ;  or  it  may  originate  in  the  lungs, 
partly  or  entirely.    In  other  cases  some  special  vein  or  system  of  veins 
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is  affected,  such  as  the  portal,  the  renal,  the  superior  or  inferior  vena 
■cava,  either  of  the  innominate  veins,  or  those  of  a  limb,  the  obstruc- 
tion being  correspondingly  localized.  The  cause  of  the  impediment  may 
be  either  something  within  the  vessel,  blocking  its  channel,  such  as  a 
•clot;  constriction  from  morbid  changes  in  its  coats  rarely;  external 
pressure  upon  it  by  a  tumour-,  ligature,  fibrous  thi(;kening,  or  other  con- 
ditions ;  or  compression  of  the  branches  of  a  peculiar  vein,  as  the  portal, 
by  fibroid  changes  in  the  organ  through -which  they  are  disti'ibuted,  which 
is  exemplified  in  cases  of  cirrhosis  of  the  liver.  It  may  be  mentioned 
under  this  head  that  incompetence  of  the  valves  of  a  vein,  from  any  cause, 
niaterially  helps  in  producing  and  maintaining  venous  congestion;  and 
varicose  veins  must  be  particularly  remembered. 

b  Parts  which  are  in  a  dependent  ,position  are  very  prone  to  become 
A^enously -congested  under  certain  cii-cumstances,  from  the  mere  influence 
of  gravitation.  Illustrations  of  such  a  mode  of  origin  are  presented  in 
the  congestion  of  the  veins  of  the  legs  which  follows  prolonged  stand- 
ing ;  and  in  the  formation  of  hfemori'hoids  as  the  result  of  sedentary 
•occupations.  Gravitation  is  not  uncommonly  a  lielping  cause  of  venous 
■engorgement. 

c.  Impairment  of  the  forces  which  carry  on  the  circulation  often  gives 
rise  to  capillary  and  venous  hyperemia,  or  assists  other  agencies  in  its 
production.  The  heart  may  be  weakened  or  inefficient  in  its  action,  or 
the  arteries  may  be  impaired  in  their  elasticity  and  contractility,  owing 
to  degeneration  or  other  causes,  and  thus  the  vis  a  tergo  is  inadequate  to 
drive  the  blood  through  the  veins.  This  is  especially  observed  in  old 
people.  Deficiency  of  respiratory  movements,  and  want  of  muscular 
•activity,  which  normally  assist  the  venous  cii'culation,  may  also  be 
mentioned  here  as  Eetiological  factors  in  certain  cases. 

d.  A  iveak  state  of  the  general  system  may  induce  passive  congestion, 
owing  to  the  languid  state  of  the  circulation,  and  want  of  tone  in  the 
muscular  and  other  tissues.  It  especially  affects  parts  which  are 
■dependent,  or  which  are  distant  from  the  heart. 

e.  ^Jorbid  conditions  of  the  blood  are  believed  to  contribute  to  capillary 
hypersemia.  That  which  is  associated  with  imperfect  aei'ation  of  the 
blood  is  considered  by  some  to  be  of  this  nature  ;  and  deficiency  of 
fibrinogenous  elements  is  also  said  to  favour  its  occurrence.  A  thick  or 
tarry  condition  of  the  blood  must  necessarily  retard  its  flow. 

/.  If  an  organ  or  part  of  the  body  is  debilitated  from  imy  cause,  and  its 
functional  activity  is  exhausted  or  impaired,  it  is  prone  to  become  the 
seat  of  passive  congestion.  As  illustrations  of  this  mode  of  oi-igin  may 
be  mentioned  the  congestion  which  is  often  observed  in  paralyzed  limbs  ; 
■and  that  which  follows  excessive  use  of  an  organ.  It  may  also  be  a 
sequel  of  active  congestion  or  inflammation. 

g.  The  condition  known  as  hypostatic  congestion  demands  separate 
notice.  It  usually  occurs  in  persons  who  are  confined  to  bed  for  a  long- 
time, and  obliged  to  maintain  the  recumbent  posture,  especially  if  they 
are  old  and  feeble,  or  suffer  from  the  effects  of  some  prolonged  debili- 
tating illness.  Hypostatic  congestion  may,  howevei',  rapidly  supervene 
in  connection  with  certain  acute  diseases  of  low  type,  which  gravely 
<lepress  the  vital  functions.  As  the  expression  implies,  it  affects 
•lependent  parts,  both  externally  and  internally,  but  is  especially  impor- 
tant in  relation  to  the  lungs.  The  congestion  may  be  the  result  of 
several  factors,  chiefiy  including  gravitation,  feeble"  cardiac  action  and 
<;u-culation, blood-changes  pi-obably,  and  impaired  respiratory  movements. 
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Anatomical  Characters  and  Effects.— Redness,  varying  in  its  tint 
and  form  according  to  the  nature  of  the  congestion,  is  the  essentia]  poxt- 
mortem  manifestation  of  all  the  varieties  ot  this  morbid  condition.  In 
active  hypera-mia  the  coloui-  is  bright-red,  and  it  usually  assumes  the 
appearance  of  a  minute  net-work,  but  may  be  uniform  or  punctiform 
when  certain  special  structures  are  involved.  It  must  be  borne  in  mind, 
however,  that  this  condition  may  have  been  present  during  life,  and  yet 
redness  is  not  apparent  after  death,  owing  to  the  arteries  having  con- 
ti^acted  and  expelled  the  blood  into  the  veins.  Points  of  redness  are 
sometimes  seen,  due  to  minute  extravasations  of  blood.  The  colour  of 
mechanical  or  passive  congestion  is  generally  more  or  less  dark  red.  but 
it  may  present  a  blue,  purple,  or  livid  tint ;  while  the  veins  are  often 
visibly  distended,  and  form  a  net-work. 

Organs  are  often  said  to  be  congested  in  post-mortem  descriptions, 
when  this  has  not  been  the  case  in  reality  during  life,  the  appearance 
being  simply  due  to  the  gravitation  of  the  blood  after  death  into 
dependent  pai-ts.  Tissues  are  also  subject  to  post-mortem  staining  by 
the  colouring  matter  of  the  blood,  which  may  simulate  congestion. 

The  pathological  effects  of  congestion  are  very  important,  and  often- 
lead  to  permanent  changes.  The  more  immediate  of  these  are  transu- 
dation of  serum,  giving  rise  to  oedema  or  more  or  less  extensive  dropsy 
of  cellular  tissues ;  serous  effusions,  or  a  watery  flux  from  mucous 
surfaces  ;  occasionally  the  exudation  of  an  albuminous  or  fibrinous  fluid  ; 
escape  of  the  colouring  matter  of  the  blood  ;  migration  of  leucocytes  or 
of  red  corpuscles  ;  or  actual  rupture  of  vessels  and  consequent 
hsemorrhage.  In  connection  -vvitli  venous  congestion  thrombosis  may 
occui'.  In  prolonged  cases  the  affected  vessels  become  permanently- 
dilated,  and  their  walls  are  often  thickened.  Venous  and  capillary 
congestion  of  a  severe  type,  or  long-continued,  may  lead  to  such  grave 
interference  with  the  cii'culation  and  nutrition  as  to  cause  ulceration, 
or  even  gangrene,  while  it  often  predisposes  to  low  forms  of  inflamma- 
tion. Prolonged  active  hyperasmia  may  ultimately  cause  true  hyper- 
troph}^  of  the  affected  structures.  The  more  common  effects  of  chi-onic 
congestion  upon  tissues  and  organs,  however,  are  seen  in  the  foi-mation 
of  a  fibroid  tissue,  which  leads  to  thickening  and  stiffness  of  certain 
structures,  enlargement  and  subsequently  contraction  of  viscera,  indura- 
tion, and  loss  of  the  pi-operties  of  elasticity  and  muscular  contractility. 
Pigmentary  blood-changes  are  also  common,  the  parts  affected  becoming 
grey,  brown,  or  even  black.  Ultimately  organs  may  become  markedly 
changed,  being  usually  diminished  in  size,  abnormally  firm  or  even 
bard,  and  often  seriously  disorganized  in  their  minute  structure. 
Atrophic  and  degenerative  changes  are  supposed  to  occur  as  the  result 
of  passive  congestion. 

Symptoms. — It  will  be  readily  understood  that  the  exact  symptoms 
associated  with  congestion  must  vary  considerably  according  to  circum- 
stances, and  it  is  only  intended  here  to  indicate  their  general  nature. 

If  a  congested  part  is  external  or  open  to  inspection,  the  condition  will 
be  revealed  by  its  colour,  which  in  the  active  form  tends  to  be  more  or- 
less  bright-red,  while  in  venous  hyperpemia  it  is  darker,  being  often 
dusky,  blue,  purplish,  or  even  livid,  culminating  in  cases  of  marked 
genei-al  or  extensive  congestion  in  the  condition  already  described  as 
cyanosis.  Other  objective  phenomena  are  also  frequently  evident,  such 
as  enlargement  of  vessels ;  abnormal  pulsation  of  arteries  in  the  active 
variety  ;  swelling  from  local  oedema,  or  more  extensive  subcutaneous 
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dropsy,  which  pits  on  pressure;  in  exceptional  cases  a  firmer  and  more 
brawny  tumefaction,  due  to  fibrinous  exudation  in  the  midst  of  tlie 
tissues ;  or  sometimes  superficial  or  subcutaneous  haemorrhages.  On 
further  examination  of  external  parts  it  may  be  noted  that  the  tempera- 
ture is  altered,  in  active  hyperremia  beinp;  raised,  and  in  the  passive  form 
lowered  ;  in  the  latter  variety,  indeed,  the  affected  part  is  not  uncom- 
monly distinctly  cold  to  the  touch.  Patients  may  be  conscious  of  sub- 
jective sensations,  such  as  pulsation,  undue  heat,  coldness  and  numbness 
in  the  venous  form,  or  a  feeling  of  uneasiness,  fulness,  weight,  or  heavi- 
ness, mainly  due  to  the  effects  of  the  congestion.  In  connection  with 
a  visible  mucous  surface  there  may  be  an  obvious  watery  discharge  as  a 
result  of  hyperajmia,  and  hsemorrhage  is  not  uncommon.  Structures 
may  also  be  observed  to  be  swollen,  as  in  the  case  of  the  throat ;  and 
such  s^'elling  may  lead  to  much  discomfort,  or  even  to  more  or  less 
obstruction. 

With  regard  to  congestion  of  intei-nal  parts,  the  clinical  evidences  may 
be  of  the  following  nature  : — The  patient  may  be  conscious  of  local  sensa- 
tions of  discomfort,  fulness,  or  weight,  and  in  the  case  of  the  head  a 
form  of  congestive  headache  is  described.  The  functions  of  organs 
which  are  much  engorged  are  liable  to  be  seriously  interfered  with, 
as  exemplified  by  the  nerve-centres,  respiratory  organs,  liver, 
alimentary  canal,  and  kidneys.  In  the  case  of  the  alimentary  canal 
secretions  may  be  rendered  more  profuse,  or  altered  in  quality,  and  thus 
the  digestive  functions  are  afi'ected,  while  a  form  of  diarrhoea  may  be 
caused.  The  urine  is  inci^eased  by  certain  forms  of  active  hyperemia  ; 
diminished  by  veiious  congestion,  from  which  albuminuria  may  also 
result.  Htemorrhages  f I'om  mucous  surfaces  are  not  imcommon  evidences 
of  hyperemia. ;  and  tbey  may  sometimes  even  be  recognized  in  the  sub- 
stance of  organs,  as  the  brain.  Physical  examination  is  in  certain 
cases  of  great  assistance  in  the  diagnosis  of  internal  congestion — by 
revealing  enlargement  of  solid  viscera,  as  the  liver  or  spleen  ;  or  the  par- 
ticular signs  to  which  it  gives  rise  in  the  case  of  the  lungs ;  or  the  pre- 
sence of  those  indicating  serous  effusions,  especially  ascites.  In  this  way 
also  we  often  recognize  some  condition  with  which  congestion  is  likely 
to  be  associated,  such  as  cardiac  disease  or  a  cirrhotic  liver,  and  thus 
the  diagnosis  is  indirectly  aided.  The  permanent  morbid  changes 
resulting  from  prolonged  hyperemia  originate  their  own  special 
symptoms. 

Treatment. — All  that  can  be  done  here  is  to  point  out  the  general 
principles  which  are  to  be  borne  in  mind  in  the  prevention  and  treat- 
ment of  congestion,  the  particular  measures  to  be  adopted  necessarily 
varying  much  in  different  cases.  The  indications  are: — 1.  To  remove 
the  cause  of  the  hyperemia,  if  possible,  especially  should  this  be  of  a 
mechanical  nature.  2.  To  attend  to  position,  so  as  to  obviate  the  effects 
of  gravitation,  and  assist  the  passage  of  blood  through,  and  its  return 
from,  the  congested  part.  3.  To  modify  the  circulation  of  the  blood, 
especially  by  acting  upon  the  heart  and  vessels,  either  checking  it 
■when  excessive,  or  assisting  it  when  it  is  languid  and  feeble.  Active 
respiratory  movements  or  voluntary  muscular  actions  may  help  in  pro- 
moting the  circulation  in  certain  cases.  4.  To  diminish  the  quantity  of 
the  blood,  either  by  venesection  or  by  local  methods,  such  as  the  appli- 
cation of  leeches  or  cupping.  It  has  been  proposed  to  remove  blood 
directly  from  certain  internal  organs,  as  the  liver,  by  means  of 
puncturing  instruments,  but  this  is  a  dangerous   procedure.    6.  To 
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draw  blood  away  from  tlie  scaf  oF  congesticjn,  by  means  of  sinapismR, 
heat,  or  other  irritants  applied  to  tlie  skin,  dry-cupping,  and  similar 
agencies.  6.  To  employ  local  measures,  with  the  view  of  diminishing 
the  quantity  of  blood  in  the  affected  region,  such  as  the  application 
of  cold,  pressure,  or  astringents;  or  intended  to  promote  more 
active  circulation,  for  instance,  friction,  shampooing,  or  galvanism, 
[t  is  possible  to  relieve  the  portal  circulation  directly  by  the  use  of 
saline  or  hydragogue  puj-gatives.  7.  To  alter  the  quality  of  the  blood, 
employing  low  diet,  purgatives,  diuretics,  and  such  remedies  if  there  is 
plethora;  improving  its  quality,  by  the  administration  of  good  food  and 
preparations  of  iron,  if  the  blood  is  impoverished.  8.  To  improve  the 
condition  of  the  general  system,  when  this  is  below  par,  especially  in 
cases  of  passive  congestion.  It  may  be  remarked  that  it  is  particularly 
important  to  endeavour  to  prevent  and  relieve  congestion  in  febrile 
di  seases ;  not  to  allow  mechanical  congestion  to  continue  for  any  length 
of  time  if  it  can  be  avoided;  and  to  warn  aged  persons  against  perform- 
ing acts  which  lead  to  sudden  temporary  congestion,  as  their  vessels  are 
extremely  liable  to  give  way. 

IV.   GENERAL    ANEMIA.— CHLOROSIS. 

Pathology. — The  term  ancemia  is  often  used  very  vaguely.  In  one 
class  of  cases  the  patient  presents  a  so-called  anaemic  or  pale  aspect, 
mainly  because  the  arteries  are  inadequately  filled,  and  this  occurs 
temporai'ily  in  connection  with  syncope  or  shock  of  any  kind.  The 
conditions  with  which  it  is  more  properly  associated  are  those  in  which 
the  blood  as  a  whole  is  deficient  in  quantity — oligemia ;  or  where  it 
presents  certain  abnormal  qualities,  indicative  of  impoverishment. 
These  conditions  are,  as  a  rule,  associated  in  different  degrees.  The 
most  important  alterations  in  quality  include  deficiency  in  the  number 
of  red  corpuscles — oligocytlioimia ;  deficiency  of  haemoglobin  in  these 
corpuscles — oligochromoimia  ;  or  a  combination  of  both — aglobulism ; 
and  in  advanced  cases  deficiency  in  albuminous  constituents — hypal- 
huminosis. 

In  pronounced  anaemia  the  blood  is  more  or  less  thin  and  watery,  and 
its  specific  gravity  lowered.  In  marked  cases  it  appears  distinctly  pale, 
when  seen  as  it  escapes  from  a  prick  of  the  finger.  In  some  forms  of 
an£emia  there  is  a  tendency  to  thrombosis,  but  outside  the  body  the  blood 
usually  coagulates  slowly  and  loosely,  or  in  extreme  cases  I'emains  fluid, 
and  separates -into  layers  on  standing.  Examination  with  the  mici-o- 
scope,  haemacytometer,  and  hsemoglobinometer  reveal  the  minute  blood- 
changes  ;  as  well  as  in  some  instances  relative  increase  in  the  proportion 
of  white  corpuscles,  the  presence  of  intermediate  cells,  or  peculiarities 
in  the  size,  shape,  and  other  characters  of  the  red  corpuscles.  These 
corpuscles  may  also  not  run  into  rouleaux  in  the  normal  way.  Chemical 
analysis  shows  deficiency  of  iron  in  the  blood.  The  more  prominent 
changes  affecting  the  red  corpuscles  may  be  due  to  direct  loss  of  blood  ; 
imperfect  formation  or  development — licemogenesis ;  or  excessive  destruc- 
tion, either  by  some  direct  influence,  or  because  the  ordinary  rate  of 
consumption  is  increased — hoemolysis. 

The  phenomena  which  are  associated  with  general  anjemia  are  mainly 
due  to  the  deficiency  of  red  corpuscles  or  hicmoglobin,  which  normally 
convey  oxygen  to  the  tissues,  in  combination  with  iron ;  and  of  the 
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^ilbuminous  constituents,  which  are  the  oxidizable  materials.  In  marked 
<;ases  all  the  bodily  structures  are  raiore  or  less  blanched  and  bloodless  ; 
their  functional  and  nutritive  activity  is  impaired  ;  and  atrophy  or  fatty 
-defeneration  may  follow  in  certain  organs.  In  some  forms  of  anaemia 
there  is  a  tendency  to  accumulation  of  fat  in  the  body.  It  has  been 
asserted  that  this  condition  may  ultimately  lead  to  serious  organic 
diseases,  such  as  phthisis  or  gastric  ulcer,  but  there  is  no  positive 
evidence,  and  Dr.  James  E.  Pollock  found  that  chlorotic  females  are 
peculiarly  free  from  phthisis.  Acute  illnesses  occurring  in  anaemic 
individuals  tend  to  assume  a  low  type,  and  to  be  followed  by  protracted 
convalescence. 

aibiology. — Anaemia  occurs  under  a  variety  of  circumstances,  and  for 
practical  purposes  it  may  be  expedient  to  adopt  a  classification  of  the 
cases  met  with,  which  is  now  much  in  vogue,  into : — 1.  Primary  or  essential, 
including  (a)  Chlorosis  or  green- sickness ;  (b)  Idiopathic,  pernicious,  or 
progressive  ancemia.  2.  Secondary  ov  symptomatic,  in  which  the  condition 
is  associated  with,  and  the  result  of,  certain  definite  causes  or  diseases. 
In  the  present  chapter  it  is  only  intended  to  deal  with  the  latter  group 
•of  cases,  and  with  those  of  chlorosis.  Pernicious  anaemia  is  a  very 
peculiar  disease,  which  can  be  more  advantageously  considered  in  a  later 
part  of  this  work. 

Chlorosis  or  green-sichness,  so-named  on  account  of  the  peculiar  greenish 
•or  yellowish-green  tint  which  the  patient  often  presents,  is  a  form  of 
primary  anaemia  resulting  from  defective  htemogenesis,  in  which  it  is 
found  that  although  the  red  corpuscles  are  diminished  in  number — it 
may  be  as  low  as  from  80  to  60  per  cent,  of  the  noi-mal — the  hgemoglobin 
is  lessened  in  quantity  in  much  lai-ger  proportion,  being  sometimes 
reduced  to  from  25  to  30  per  cent.,  and  the  corpuscles  appear  pale 
under  the  microscope.    Microcytes  and  poikilocytes  may  be  present  in 
numbers.     Young  females,  from  14  or  15  to  25  years  of  age,  form 
the  great  bulk  of  patients  of  this  class,  and  the  condition  most  fre- 
quently  begins   during   the    earlier   portion   of   this  period.    It  is 
extremely  rai'e  in  young   children,    but   may  continue  beyond  30, 
generally  with  intermissions.     Blondes  ai'e  said  to   be   moi^e  often 
affected  than  brunettes.      Young  males  are  very  exceptionally  the 
subjects  of  the  complaint.    Its  occurrence  has  been  generally  attributed 
to  the  great  demands  made  upon  the  developmental  powers  about  the 
period  of   puberty,  especially  in  females,  so  that  the  blood  is  not 
properly  formed,  and  certainly  this  must  have  considerable  influence. 
Virchow  has  affirmed  that  in  chlorotic  patients  the  heart  and  aorta  and 
its  branches  are  frequently  congenitally  small  and  attenuated,  and  that 
irregularities  in  the  origin  of  the  arteries  are  common.    These  con- 
ditions he  regards  as  having  a  causative  relation  in  such  cases.  Accord- 
ing to  another  view,  the  main  cause  of  chlorosis  is  constipation.  Even 
in  the  earliest  edition  of  this  work  I  laid  stress  upon  the  importance  of 
long-continued  habitual  constipation  as  an  setiological  factor  in  cases  of 
this  kind,  but  attribated  its  effects  to  the  derangement  of  the  digestive 
functions  and  consequent  imperfect  nutrition  which  it  produced.  The 
late  Sir  Andrew  Clai-k,  however,  advanced  the  opinion  that  the  anasmia 
IS  due  to  decomposition  of  the  retained  faeces,  and  absorption  of  the 
products  (ptomaines,  leucomaines,  etc.)  into  the  blood.    Another  idea 
IS  that  the  organic  iron-compounds  of  the  food  are  decomposed  in  the 
faeces,  and  assume  forms  which  are  less  readily  absorbed  (Ilunge).  The 
presence  in  the  blood  of  unassimilable  forms  of  iron,  due  to  a  deficiency 
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of  hydrocliloric  acid  in  the  system,  is  a  theoi-y  advanced  by  Zander. 
Dilatation  of  the  stomach  lias  been  said  to  be  present  in  some  cases  of 
chlorosis,  Avhich  has  been  regarded  by  Contourier  as  a  cause. 

The  fact  must  be  recognized  that  in  not  a  few  instances  chlorosis 
IS  developed  nnder  the  most  satisfactory  sanitary  and  dietetic  con- 
ditions. In  most  cases,  however,  various  injurious  influences  have  to  bo 
reckoned  with,  such  as  bad  or  improper"  feeding;  abstinence  from 
food,  especially  meat,  from  loss  of  appetite,  which  often  amounts  lo 
disgust  for  food  ;  want  of  exercise  ;  close  confinement ;  want  of  sunlight  ; 
excessive  study  ;  over-work,  frequently  under  the  most  insanitary  con- 
ditions, with  sewing-machines  and  the  like  ;  and  mental  depression  from 
difi'erent  causes.  The  sexual  factor  must  also  not  be  overlooked  and 
especially  the  habit  of  masturbation. 

Secondary  or  symptoviattc  anaemia  includes  a  large  number  of  cases,  duo 
to  a  variety  of  causes.  All  that  can  be  done  here  is  to  give  a  general 
summary  of  the  principal  conditions  nnder  which  it  occurs,  premising 
that  it  is  always  important  to  recognize  as  clearly  as  possible  how  the 
blood-changes  are  brought  about.  Under  this  category  would  come 
cases  of  anaemia  resulting  from  deficiency  in  the  supply  or  nutritive 
quality  of  the  food,  especially  when  associated  Avith  unfavourable 
sanitary  conditions,  which  may  be  met  with  at  any  period  of  life;  that 
associated  with  rapid  growth  in  children  and  young  per.sons,  apart  from 
the  chlorotic  gToup ;  that  which  accompanies  old  age  in  some  instances;- 
and  the  aneemia  due  to  certain  particular  causes,  as  depi-essing  mental 
influences,  over-lactation  and  repeated  pregnancies,  sexual  excesses,  or 
masturbation.  As  regards  actual  moi'bid  conditions  oi-  diseases  Avith 
which  anasmia  may  be  associated,  they  chiefly  include  hremorrhages  of 
different  kinds,  whether  leading  to  sudden  or  rapid  loss  of  blood  in 
quantity,  or  to  repeated  small  losses  ;  acute  febrile  or  inflammatorv 
affections;  acute  tuberculosis ;  diseases  of  the  oesophagus  or  other  part 
of  the  alimentary  canal,  preventing  the  passage  of  food,  or  intei-fering 
with  its  digestion  and  assimilation  ;  conditions  causing  excessive  drain 
from  the  system,  as  prolonged  suppuration,  abundant  albuminuj-ia, 
chronic  diarrhoea  or  dysentery,  or  profuse  leucorrhoea ;  various  chronic 
diseases  of  a  constitutional  nature,  or  which  more  or  less  profoundlv 
affect  nutrition,  or  lead  to  undue  waste — for  example,  pulmonary  phthisis 
and  other  forms  of  tuberculosis,  scrofula,  syphilis,  cancer  (especially  if 
of  rapid  growth),  rickets,  gout,  rheumatoid  arthritis,  gastric  ulcer, 
hepatic  cirrhosis,  and  Bi-ight's  disease;  pi^olonged  exposure  to  malaria, 
with  or  without  definite  attacks  of  ague ;  chronic  poisoning  by  certain 
metals,  such  as  lead,  mercuiy,  arsenic,  or  antimony — foa'ic  ancpmia  ;  and 
a  special  group  of  diseases,  including  mainly  the  varieties  of  leukaemia, 
lymphadenoma,  Addison's  disease,  scurvy  and  purpura,  goitre  and  exoph- 
thalmic goitre.  An  auiEmic  appearance  may  be  a  striking  feature  in 
certain  cases  of  cardiac  disease,  especially  those  of  aortic  regurgitation, 
and  when  children  ai  e  affected  ;  as  well  as  in  morbid  conditions  of  the 
aorta  itself,  such  as  co-arctation  or  aneurism.  Here  the  condition  is 
partly  and  in  variable  degree  due  to  inadequate  suppl}"^  of  blood  to  the 
arterial  system.  In  a  large  number  of  instances  anojmia  can  be  referred 
to  more  than  one  cause,  perhaps  several. 

Symptoms. — Anaemia  may  be  acute  or  chronic  in  its  development,  but 
the  phenomena  are  more  or  less  similar  in  both  groujis  of  cases. 

The  appeao-ance  of  persons  suffering  from  ana?mia  is,  as  a  rule, 
sufficiently  characteristic.    They  are  pale,  often  waxy-looking,  and  have 
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usually  a  clear,  transparent  skin,  but  the  exact  tint  of  the  face  will 
•  differ  materially  in  different  forms.  As  already  mentioned,  a  greenish 
or  yellowish-green  hue  is  observed  in  chlorosis.  Not  uncommonly  the 
cheeks  exhibit  a  faint  pink  flush.  The  veins  are  frequently  very  distinct, 
and  may  have  a  peculiar  pinkish  tint,  which  is  well  seen  on  the  back  of 
the  hands.  The  mucous  membranes  present  the  most  marked  signs  of 
anaimia,  especially  the  conjunctiva  of  the  lower  eyelid,  and  the  mem- 
brane covering  the  lips,  gums,  and  tongue,  these  being  more  or  less  pale 
and  bloodless.  The  nails  also  show  the  anoemic  appearance  well.  The 
sclerotics  appear  clear  and  bluish  or  white.  The  genei-al  condition  will 
vary  according  to  the  cause  of  the  angemia ;  in  chlorosis  the  patient  is 
often  apparently  well-nourished,  though  the  tissues  are  usually  flabby 
and  wanting  in  tone.  CBdema  about  the  ankles,  and  puffiness  of  the 
eyelids  in  the  morning,  are  common  symptoms,  and  there  may  even  be 
considerable  swelling  of  the  legs  after  standing  for  some  time.  Anaemia 
has  often  considerable  influence  in  promoting  dropsy  from  other  causes; 
and  by  originating  thrombosis  in  different  veins,  may  itself  produce  this 
symptom  on  an  extensive  scale.    See  Deopsy. 

The  subjective  sensations  complained  of  in  angemic  cases  are  also  of  a  very 
uniform  character.  These  are  debility,  languor,  and  incapacity  for 
exertion;  general  chilliness  and  coldness  of  the  extremities;  shortness 
•of  breath  and  palpitation  after  any  effort,  especially  after  ascending  a 
height  or  going  upstairs,  or  in  bad  cases  hurried  breathing  and  cardiac 
disturbance  even  when  the  patient  is  at  rest ;  a  tendency  to  faintness  or 
actual  syncope  from  time  to  time  ;  throbbing  of  arteries ;  headache, 
<lizziness,  spots  before  the  eyes,  and  noises  in  the  ears ;  neuralgic  pains 
in  different  parts  of  the  body,  but  especially  in  the  left  side,  this  being 
frequently  accompanied  with  tenderness,  and  liable  to  come  and  go.  It 
has  appeared  to  me  that  this  pain  in  the  left  side  may  possibly  be  con- 
nected with  the  spleen  in  some  cases.  Anaemic  females  are  especially 
liable  to  painful  sensations  ;  and  they  are  often  low-spirited  or  irritable, 
or  subject  to  hystei'ical  attacks. 

The  digestive  organs  are  usually  at  fault,  especially  in  cases  of  chlorosis. 
Jn  these  cases  appetite  is  almost  always  impaired,  capricious,  or  depraved, 
and  there  may  be  ab.solute  disgust  for  food,  especially  for  meat.  Severe 
gastralgia  and  atonic  dyspepsia  ai^e  common  complaints.  The  bowels 
are  obstinately  constipated  as  a  rule.  Haematemesis,  melgena,  or  other 
haemorrhages  occur  in  severe  cases.  Menstruation  is  almost  always 
deranged,  being  absent,  infrequent,  irregular,  scanty,  unhealthy,  painful, 
or  sometimes  menorrhagic.  Leucorrhoea  is  also  a  frequent  symptom. 
The  urine  varies  much  in  its  characters  in  different  cases.  In  chlorosis  it 
is  often  excessive  in  quantity,  pale  and  watery,  and  of  low  specific 
gravity.  The  temperature  is  sometimes  above  the  normal.  Retinal 
haemorrhages  and  pyrexia,  which  are  of  common  occurrence  in  pernicious 
anaemia,  are  met  with  occasionally  in  chlorosis  and  in  symptomatic 
anaemia. 

Physical  signs. — Certain  abnormal  physical  signs  are  observedin  marked 
anaemia,  but  it  will  be  more  satisfactory  to  discuss  these  in  detail  in 
connection  with  the  examination  of  the  circulatory  system.  In  the 
meantime  it  will  sullice  to  state  that  they  include  systolic  cardiac 
murmurs,  especially  at  the  base  of  the  heart,  and  more  to  the  left  of  the 
sternum;  a  blowing  murmur  in  the  arteries,  particularly  the  subclavian, 
and  sometimes  a  thrill;  and  a  venous  hum,  chiefly  audible  in  the  neck, 
over  the  jugular  vein,  this  being  also  occasionally  accompanied  with  a 
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thrill.  The  lieart's  action  is  very  liable  to  be  disturbed,  becoming  easily 
excited  and  hurried,  and  in  sevei-o  cases  even  irregular.  Temporary 
dilatation  of  the  heart,  especially  the  left  ventricle,  may  occur,  which 
probably  accounts  for  cei^tain  physical  signs.  It  is  stated  that  hyper- 
trophy of  the  left  ventricle  may  subsequently  take  place,  but  I  hav& 
never  met  with  such  a  condition  as  a  direct  result  of  anromia.  The 
pulse  is  either  full,  soft,  and  compressible;  or  small,  feeble,  and  some- 
times scarcely  perceptible. 

Diagnosis. — As  a  rule  the  fact  that  a  state  of  anaemia  exists  is  easily 
diagnosed.  At  the  same  time  it  is  necessary  to  guard  against  mistakirig- 
for  this  condition  an  appearance  of  pallor  which  is  noi-mal  to  the  indi- 
vidual, or  certain  peculiar  tints  of  the  skin.  The  most  important  poirit.s^ 
are  to  determine  the  causation  of  anosmia;  and  its  exact  nature  and 
significance  in  any  particular  case.  In  most  instances  these  are  either  at 
once  evident ;  or  can  be  made  out  by  pi'oper  investigation.  In  young 
females  special  care  must  be  taken  to  avoid  regarding  a  case  as  one  of 
chlorosis,  when  there  is  really  some  serious  organic  disease  present.  On 
the  other  hand,  the  pr-esence  of  cardiac  murmurs  in  anaamic  cases  may 
lead  to  the  diagnosis  of  disease  of  the  heart,  which  does  not  exist.  Car-e- 
ful  inquiry  may  be  necessary  as  regards  hajmorrhages,  for  I  have  known 
instances  in  which  the  fact  that  a  slow  bleeding  has  been  going  on  for 
some  time,  as  from  piles  or  from  the  female  generative  organs,  has  been 
denied  or  concealed. 

Frognosis. — This  must  very  much  depend  on  the  cause  of  the 
anaemia  in  the  case  under  consideration,  and  the  conditions  with  which 
it  is  associated.  When  it  is  due  to  profuse  and  sudden  haimorr-hage^ 
which  can  be  arrested,  recovery  is  generally  remarkably  rapid  and  com- 
plete. In  chlorosis  the  prognosis  is  usually  very  hopeful,  if  proper 
measures  can  be  caiM-ied  out,  but  some  cases  do  not  yield  to  treatment 
even  under  the  most  favourable  cir'cumstances,  while  others  are  so  unfor- 
tunately situated  that  it  is  hardly  possible  to  hope  for  any  improvement.. 
It  is  a  serious  mistake  to  allow  anaemia  to  go  on  indefinitely  without 
attempting  to  remedy  the  condition,  for  it  appeals  highly  probable  that 
the  pernicious  form  may  be  established  by  such  neglect. 

Treatment. — The  first  thing  to  be  done  in  all  cases  of  ansernia  is  to 
find  out  its  cause  or  causes,  and  remedy  these  if  possible.  Of  course  any 
hsemorrhage  mnsp  be  stopped  ;  as  well  as  chronic  discharges  which  tend 
to  impoverish  the  blood.  Attention  to  hygienic  co7iditions  is  e.ssential» 
especially  in  the  case  of  chlorotic  girls.  Abundance  of  fresh  air-,  good 
ventilation,  sunlight,  moderation  in  work,  avoidance  of  late  hour-s  and  of 
hot  and  crowded  rooms,  change  of  air  and  scene  to  some  dry  and  br-acing- 
climate,  especially  to  the  sea-side  or  to  mountain  districts  of  moderate 
altitude,  cheerful  society,  and  the  reruoval  of  all  disturbing  mental 
influences,  ar-e  most  eflBcient  aids  in  treatment.  Baths,  par-ticularly  sea- 
bathing, or  douches  followed  by  fr-iction,  are  very  beneficial  if  followed 
by  good  reaction  ;  and  in  some  cases  massage  is  useful.  With  regar-d  to 
exercise,  it  may  be  atfirmed  that  an  out  door  life  is  in  the  large  major-ity 
of  cases  most  suitable  for  ana?mic  patients ;  and  that  mor-e  or  less  activa 
exer-cise,  not  beyond  the  power  of  the  individual,  is  generally  beneficial. 
Experience  has  shown,  however,  that  caution  is  necessary  in  this  matter, 
and  that  not  a  few  patients  can  bear  but  little  walking,  and  .should,  there- 
fore, drive  chiefly,  if  circumstances  permit.  Other-s  need  actual  i-est,  it 
may  be  even  in  bed,  and  I  have  seen  some  striking  cases  of  chlorosis  im- 
prove rapidly  under  such  treatment,  which  were  previously  very  obstinate- 
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In  the  next  place  it  is  most  important  to  look  to  the  diet,  and  to  the 
state  of  the  digestive  organs.  A  sufficient  quantity  of  nutritious  food 
must  be  given  at  regular  times,  and  it  is  often  requisite  to  lay  down 
strict  rules  on  this  matter,  particularly  with  regard  to  meat,  to  which 
nvany  chlorotic  patients  have  a  strong  objection.  It  ought  to  be  taken 
underdone;  and  if  it  causes  pain,  it  may  be  given  in  a  minced  or  pounded 
form.  Nutritious  soups  are  also  useful;  and  beer,  3tout,  or  wine  is 
generally  indicated.  The  state  of  the  bowels  demands  particular  atten- 
tion, and  the  patient  should  be  fully  impressed  with  the  necessity  of 
having  a  sufficient  daily  evacuation.  Aloes  is  one  of  the  best  forms  of 
aperient  in  these  eases,  and  may  be  given  in  combination  with  other 
suitable  drugs.  Remedies  which  act  upon  the  stomach  are  frequently 
very  beneficial  also ;  bicarbonate  of  sodium  with  some  preparation  of 
bismuth  and  hydrocyanic  acid  being  particularly  valuable  for  relieving 
the  morbid  sensations  connected  with  this  organ,  when  taken  shortly 
before  meals. 

The  medicinal  agents  which  directly  improve  the  quality  of  the  blood 
are  named  hremaiinics  or  blood-tonics.  Of  these  iron  in  some  form  stands 
pre-eminent.  It  would  serve  no  useful  purpose  to  attempt  to  discass  here 
its  mode  of  action,  and  it  must  suffice  to  state  that  different  preparations 
are  suitable  in  different  cases,  including  reduced  iron,  compound  iron 
mixture,  Blaud's  pill,  saccharated  carbonate,  ammonio-citrate,  tai'tarated 
iron,  solution  or  tincture  of  perchloride,  solution  of  pernitrate,  the 
different  foi-ms  of  sulphate,  tincture  of  acetate,  and  dialyzed  iron.  In 
anaemic  children  steel-wine  and  the  syrup  of  phosphate  of  iron  produce 
excellent  results.  Albuminate  of  iron  has  been  much  recommended  in 
chlorosis.  Chalybeate  waters  are  beneficial  in  some  instances.  Iron 
may  in  suitable  cases  be  variously  combined  with  aloes,  infusion  of 
quassia  or  calumba,  quinine,  nux  vomica  or  strychnine,  arsenic, 
manganese,  pepsine,  and  other  remedies.  Citrate  of  quinine  and  iron, 
and  Easton's  syrup  are  very  valuable  compounds.  It  is  frequentlj^ 
desirable  to  change  the  form  of  the  preparation  from  time  to  time ;  or 
even  to  stop  the  administration  of  iron  temporarily,  should  it  appear  to 
disagree.  Quinine,  arsenic,  preparations  of  manganese,  and  sulphur 
have  been  recommended  as  useful  agents  in  the  treatment  of  chlorosis, 
when  given  alone,  but  they  cannot  be  relied  upon. 

Pain  in  the  left  side  often  requires  attention  in  chlorosis,  and  is 
usually  much  relieved  by  making  the  patient  wear  a  belladonna  plaster. 
Other  symptoms  must  be  treated  on  general  principles.  In  extreme 
anaemia  from  loss  of  blood,  transfusion  may  possibly  be  required. 

V.  LOCAL  ANEMIA.— ISCHEMIA. 

Pathology  and  JEtiology. — Local  anaemia  signifies  that  there  is  a 
deficient  quantity  of  blood  within  a  certain  area,  owing  to  some  inter- 
ference with  the  arterial  supply  to  the  affected  part.  Thus  a  limb  or 
organ  may  be  involved;  or  the  condition  may  be  on  a  still  more 
limited  scale.  The  obstruction  may  be  complete,  the  flow  of  blood  being 
absolutely  cut  oft";  or  partial,  the  latter  being  known  as  ischcemia. 
Arterial  closure  is  intentionally  produced  in  certain  surgical  procedures, 
and  may  also  result  from  injury.  Apart  from  such  cases,  the  chief 
causes  to  be  noted  are  embolism  and  thrombo.sis;  disease  of  the  wall  of 
an  artery,  narrowing  or  even  ultimately  completely  closing  its  channel; 
and  direct  pressure,  as  by  a  tumour,  enlarged  glands,  fibroid  thickening. 
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and  the  like.  Occasionally  an  aneurism  coixipresses  the  neighboui-iuf^ 
portion  of  the  artery  from  which  it  springs,  and  thus  leads  to  obstruc- 
tion of  its  channel.  Temporary  anasmia  results  in  certain  cases  from 
vaso-motor  disorder,  giving  rise  to  contraction,  of  arteries,  but  this 
variety  will  be  separately  considered. 

Anatomical  Characters  and  Effects. — The  immediate  result  of  local 
anfomia  from  arterial  obstruction  is,  as  the  term  suggests,  more  or  less 
pallor  of  the  tissues  or  bloodlessness.  In  certain  conditions,  however, 
there  may  be  actual  excess  of  blood  in  the  aifected  part,  owing  to 
venous  congestion.  If  the  difficulty  is  temporary,  or  if  collateral  circula- 
tion can  be  speedily  established,  the  involved  sti-uctures  resume  their 
normal  appearance  after  a  variable  interval.  The  more  serious  results 
which,  under  diiferent  circumstances,  may  follow  complete  or  persistent 
arterial  obstruction,  include  gangrene  or  necrosis,  fatty  degeneration, 
softening,  or  atrophy.  In  connection  with  embolism  so-called  "  haemor- 
rhagic  infarctions  "  may  be  formed.  (iS'ee  Embolism.)  The  wasting  of 
various  structures,  and  the  degenerations  which  occur  in  advanced  age, 
ai-e  to  a  great  extent  due  to  partial  anaemia  associated  with  vascular 
changes. 

Symptoms. — The  immediate  effect  of  marked  and  sudden  or  rapid 
anaemia  is  total  abolition  of,  or  serious  interference  with  the  functions  of 
the  part  thus  deprived  of  blood.  In  other  cases  the  clinical  phenomena 
are  similaj^  but  less  pronounced  and  more  gradual  in  their  onset.  The 
brain  affords  some  of  the  most  striking  illustrations  of  these  remarks. 
Obstruction  of  the  abdominal  aorta  may  cause  tempoi-ai-y  paralysis  in 
the  legs,  due  to  anaemia  of  the  lower  portion  of  the  spinal  coi-d.  I  have 
known  an  arm  temporarily  paralysed  by  blocking  of  its  arteries.  If  the 
affected  part  is  within  the  range  of  objective  examination,  as  in  the 
case  of  a  limb,  it  is  found  to  be  moi^e  or  less  pale  and  diminished  in 
temperature,  while  the  pulse  is  small  and  feeble,  or  may  be  altogether 
imperceptible.  In  certain  cases  a  local  cyanosis  may  be  noticed  alter- 
jiating  with  anaemia.  As  already  intimated,  the  anaemia  may  be 
temporary,  or  it  is  made  up  for  by  the  establishment  of  a  collateral 
circulation,  and  then  the  symptoms  disappear.  Otherwise  they  remain, 
and  merge  into  those  indicative  of  the  pathological  changes  to  which 
the  deprivation  of  blood  leads. 

Treatment.— If  anything  can  be  done,  the  indications  are  to  remove 
any  obsti'uction  ;  to  keep  the  affected  parts  warm,  should  they  be  ex- 
ternal ;  to  endeavour  to  promote  the  local  ciixulation  by  friction  or 
other  means  ;  and  to  treat  the  effects  of  the  aneemia.  Time  is  an  impor- 
tant factor  in  dealing  with  cases  of  this  kind. 

VI.    VASO-MOTOR  DISORDERS. 

It  may  be  worth  while  to  allude  briefly  in  the  present  connection  to  the 
subject  of  vaso-motor  disorders  as  a  whole,  though  individual  complaints 
in  which  they  do  undoubtedly  occur,  or  with  which  they  are  supposed  to 
be  concerned,  will  be  dealt  with  subsequently  in  their  appropriate  connec- 
tions. Some  of  these  disorders  have  already  been  incidentally  noted. 
The  fact  of  the  existence  of  a  vaso-motor  nervous  apparatus  is  now  fully 
recognized,  through  the  influence  of  which  the  arteries  are  either  con- 
tracted or  dilated.  This  apparatus  is  affected  by  many  conditions,  even 
in  health,  and  it  is  not  always  easy  to  draw  the  line  between  what  is 
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normal  and  wbat  is  abnormal.  Among  tlie  most  familiar  and  obvious 
vaso-motor  disturbances  may  be  mentioned  involuntary  blushing  from 
inadequate  causes ;  alternating  pallor  and  redness  of  the  face;  "heats 
and  flushes";  temporary  diffused  blotches  of  redness  of  the  skin,  or 
even  actual  erythema  or  urticaria  ;  and  sudden  feelings  of  chilli- 
ness or  peculiar  sensations  without  any  obvious  cause.  A  vaso-motor 
jjhenomenon  which  is  met  with  in  many  febrile  conditions,  especially 
in  nervous  subjects,  in  cerebral  affections  in  children,  and  under 
other  circumstances,  is  named  tache  cerebrale ;  "  it  is  produced  by 
drawing  the  nail  along  the  skin,  when  a  red  line  wiih  white  borders 
appears.  Some  very  curious  conditions  result  from  local  vaso-motor 
disorder,  which  are  evident  superiicially,  affecting  the  skin  in  certain 
parts,  the  arteries  becoming  spasmodically  contracted,  this  state  lasting  a 
variable  time,  and  causing  temporary  local  anemia  (so-called  local 
syncope)  or  cyanosis,  or  in  some  cases  leading  to  more  serious  results,  as 
in  "  Raynaud's  disease,"  which  will  be  separately  considei-ed.  Among 
other'  aifections  in  which  the  vaso-motor  system  is  supposed  to  play  a 
part  may  be  mentioned  exophthalmic  goitre,  some  cases  of  angina 
pectoris  or  cardiac  functional  disordei-,  a  foi'm  of  asthma,  certain 
hysterical  attacks,  a  variety  of  epilepsy  according  to  some  authoi-ities, 
and  disorders  of  secretion.  Vaso-motor  changes  account  for  many  cases 
of  active  congestion;  and  also  occur  in  the  early  stage  of  inflammation. 

VII.    EMBOLISM  AND  THROMBOSIS. 

Embolism  and  Thrombosis  ai'e  now  universally  recognized  as  of  great 
importance.  It  is  only  intended  to  give  here  a  genei'al  account  of  these 
morbid  conditions,  but  their  special  connection  with  individual  organs 
and  structures  will  demand  fuller  notice  in  subsequent  chapters.  They 
may  be  considered  in  relation  to  each  other,  as  they  are  not  uncommonly 
associated  in  the  same  case,  and  their  effects  are  in  some  degree  similar; 
but  it  must  be  clearly  understood  that  they  differ  entirely  in  nature, 
and  before  discussing  embolism  and  thrombosis  individually,  it  will  be 
de.sirable  to  explain  definitely  their  respective  meanings. 

Embolism  signifies  that  a  solid  particle  or  fragment,  varying  much  in 
size,  and  technically  named  an  embolus,  is  detached  and  conveyed  from 
some  more  or  less  distant  i^art  by  means  of  the  circulating  blood  into  a 
blood-vessel,  generally  an  artery,  where  it  becomes  lodged,  causing 
pai  tial  or  complete  plugging  of  its  channel,  and  consequent  obstruction. 
]3y  thrombods  is  meant  a  local  coagulation  of  blood  during  life,  either 
within  one  of  the  cavities  of  the  heart — cardiac  thrombosis ;  or  in  some 
vessel  or  vessels,  most  commonly  veins,  a  more  or  less  extensive  clot 
being  thus  formed,  named  a  thrombus. 

A.  Embolism. —  Hemorrhagic  infarction. 

Origin  of  emboli. — Tlie  following  ai-e  the  principal  sources  of 
emboli  Most  commonly  a  thrombus  or  clot,  either  in  a  systemic 

vein;  in  the  heart;  in  an  artery,  especially  in  connection  with 
aneuri.sm  ;  or,  rarely,  in  the  pulmonary  vessels.  A  thrombus  may 
give  rise  to  an  embolus,  either  in  consequence  of  a  portion  of  it 
becoming  detached,  or  as  the  result  of  softening  of  its  substance. 
2.  Vegetations  in  connection  with  the  valves  and  orifices  of  the 
heart,  particularly  if   there  is'  obstructive  disease,  especially  mitral 
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stenosis.  3.  Atheroma  and  calcification  of  the  cardiac  valves  or  of 
arteries,  portions  of  the  morbid  materials  becoming  detached.  4.  A  new 
growth,  such  as  cancer,  communicating  with  the  interior  of  a  ve.ssel. 
5.  Panicles  resulting  from  gangrene  of  organs.  6.  Parasites  which  have 
gained  access  into  the  vessels.  7.  Pigment  granules.  8.  Fat  particles 
from  bone-marrow. 

Anatomical  Characters  and  Effects. — The  seat  of  arrest  of  an 
embolus  will  depend  upon  its  size  and  place  of  origin.  It  may  be  suffi- 
ciently large  to  plug  an  artery  of  considerable  size,  or  is  only  stopped  in 
the  smaller  vessels,  even  the  capillaries,  or  the  particles  may  be  so- 
miniTte  that  they  pass  through  even  the  finest  of  these  vessels.  When 
originating  in  the  venous  portion  of  the  circulation,  emboli  rarely  pass 
beyond  the  pulmonary  vessels,  becoming  impacted  in  them  as  a  rule; 
those  coming  from  the  pulmonary  circulation,  the  left  side  of  the  heart, 
or  the  arteries,  lodge  either  in  smaller  arteries  or  in  the  capillaries,  and 
especially  in  the  vessels  of  the  brain,  spleen,  and  kidneys  ;  those  from 
the  portal  tributaries  are  generally  arrested  in  the  capillaries  of  the 
liver.  An  embolus  is  chiefly  carried  in  the  direction  of  the  main  stream, 
but  it  is  somewhat  influenced  by  gravitation,  especially  if  of  large  size. 
The  seat  of  impaction  is  usually  at  a  bifurcation,  or  where  the  calibre 
of  a  vessel  rapidly  diminishes,  owing  to  large  branches  being  given  off. 
The  closure  may  be  complete  or  only  partial  at  first,  and  this  depends, 
not  only  upon  the  size  and  shape  of  the  embolus,  but  also  upon  its 
nature  and  consistence ;  thus  a  soft  fi*agment  of  a  recent  thrombus  will 
adapt  itself  to  the  channel  of  the  vessel,  and  completely  close  it,  while 
a  firm  irregular  fragment  of  calcareous  matter  may  only  partially 
obstruct  it.  Subsequently,  however,  secondary  thrombi  always  form, 
both  in  front  of  and  behind  the  embolus,  so  that  ultimately  the  vessel  is 
entirely  blocked  up  to  a  variable  extent.  Secondary  emboli  are  some- 
times separated  from  the  primary  one  or  from  the  resulting  thrombus, 
which  pass  on  into  smaller  vessels. 

An  embolus  causes  local  irritation  of  the  vessel  in  which  it  lodges, 
and  if  the  circulation  is  not  permanently  disturbed,  this  will  be 
the  only  result,  the  plug  and  its  secondary  thrombi  usually  becoming 
either  absorbed  or  organized.  Under  certain  conditions,  however, 
namely,  in  oi-gaus  where  there  is  but  one  supplying  artery,  or  only 
insignificant  ones  besides,  or  where  the  branches  of  the  main  vessels 
communicate  only  by  capillaries  {terminal  arteries  of  Cohnheim),  so 
that  no  collateral  circulation  can  be  established,  other  important 
changes  follow,  a  hemorrhagic  infarct  being  formed.  According  to  the 
experimental  observations  of  Cohnheim,  the  arterioles  supplied  by  the 
obstructed  artery  at  first  empty  themselves,  but  as  the  result  of  venous 
pressure  the  blood  regurgitates  to  fill  the  arterioles  and  capillaries 
beyond  the  obstruction,  the  arteries  around  the  area  dilating,  and  the 
capillaries  becoming  full  of  blood.  The  vascular  walls  ahso  become 
impaired  in  their  vitality,  so  that  first  plasma,  and  then  white  and  red 
corpuscles  pass  through'  them,  the  escape  taking  place  through  the 
capillaries  and  veins,  there  being  no  actual  rupture  of  their  walls. 
A  hcemorrhagic  infarct  thus  produced  presents  at  first  a  dajk  central 
area  of  black-red  colour,  likened  to  damson-cheese,  due  to  stagnant 
venous  blood  and  red  corpuscles  cramming  the  tissues,  surrounded  by  a 
zone  of  arterial  redness.  On  section  the  infarct  is  generally  seen  to  be 
wedge-shaped,  with  the  base  directed  towards  the  surface  of  the  organ,, 
and  slightly  raised  above  it.    Litten's  experiments  are  opposed  to  Cohn- 
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heim's  view  of  venous  reflux  causing  infarction,  and  he  attributes  its 
formation  to  the  continued  supply  of  blood  by  small  arteries,  which 
become  dilated.  He  also  thinks  that  the  diapedesis  of  the  red  corpuscles, 
is  merely  due  to  stretching  of  capillaries  and  small  veins  by  mechanical 
congestion.  Litten  further  states  that  in  the  case  of  truly  terminal 
artei-ies  no  infarct  occurs  in  the  great  majority  of  cases  after  obstruction. 

In  course  of  time  an  infarct  undergoes  certain  changes,  either 
becoming  decolorized,  more  consistent,  and  organized;  or  a  process  of 
softening  and  molecular  disintegration  taking  place,  beginning  in  the 
centre  of  the  infarct,  and  extending  more  or  less  to  its  circumference, 
the  debris  of  the  involved  tissue  being  evident  in  the  softened  mass. 
Ultimately  it  may  be  absorbed  ;  or  remain  as  a  caseous  encapsuled  mass  - 
or  become  calcified.  The  nature  of  the  changes  which  occur  after  em- 
bolism will  depend  upon  the  degi^ee  to  which  the  circulation  is  obstructed, 
and  the  difficulty  or  impossibility  of  establishing  the  collateral  circula- 
tion ;  the  sti'ucture  aifected ;  the  size  of  the  infarct ;  and  the  nature  of 
the  embol  us.  If  this  has  septic  properties  and  contains  micro-organisms, 
especially  when  it  comes  from  a  gangrenous  part,  it  sets  up  rapid  and 
violent  inflammation,  ending  in  speedy  disorganization,  with  the  pro- 
duction of  a  pui'ifoi'm  material,  constituting  an  emholic  abscess,  which  ia 
surrounded  by  hyperaemia.  Septic  embolism  is  highly  important  in 
connection  with  ulcerative  endocarditis  and  pyaemia. 

The  eifects  of  an  embolus,  as  regards  the  part  supplied  by  the  vessel 
which  is  blocked  up,  are  similar  to  those  of  obstruction  from  any  other 
cause,  namely,  anjemia,  atrophy,  softening,  fatty  degeneration,  or  actual 
gangrene.  In  the  arteries  of  the  limbs  embolism  may  lead  to  the  for- 
mation of  an  aneurism  ;  and  it  is  now  generally  believed  that  cerebral 
aneui'isms  in  young  people  often  originate  in  this  way.  The  production 
of  the  aneurism  is  supposed  to  be  chiefly  due  to  inflammatory  softening 
of  the  walls  of  the  artery,  resulting  from  the  irritation  of  the  embolus. 

The  organs  most  frequently  aifected  by  embolism  are  the  luiigs,  brain, 
spleen,  kidneys,  and  heart.  Petechial  spots  on  the  skin,  or  on  mucoua 
and  serous  membranes,  are  sometimes  due  to  this  cause.  A  very  in- 
teresting case  came  under  my  notice  in  which  siidden  embolism  occurred 
in  connection  with  the  main  vessels  of  the  fore-arm. 

Symptoms. — The  clinical  phenomena  of  embolism  necessarily  vary 
greatly  according  to  the  vessels  afl'ected ;  the  rapidity  and  degree  of 
obstruction;  the  characters  of  the  embolus;  and  other  circumstances.  It 
need  only  be  stated  here  in  general  terms  that  the  early  symptoms,  if 
any,  are  those  characteristic  of  sudden  or  gradual  obstruction  of  the- 
vessel  supplying  some  particular  organ  or  part;  followed  by  those 
indicating  the  local  effects  of  the  embolus,  and  in  some  cases  by  evidences; 
of  septicaemia.  Fatty  embolism  is  important  in  cej^tain  injuries  and 
diseases  of  bones,  particles  from  the  marrow  gaining  access  into  the 
circulation  ;  and  this  form  of  embolism  has  also  been  regarded  as  a 
cause  of  death  in  diabetes.  Chorea  and  other  nervous  complaints  have 
been  attributed  by  some  authorities  to  embolism  of  the  minute  vessels 
of  the  central  nervous  system. 

Treatment. — There  is  no  special  treatment  applicable  to  embolism. 
Attention  must  be  directed  to  the  organ  or  part  involved,  the  ill-effects 
resulting  from  the  morbid  process  being  obviated  by  rest,  and  by  the 
adoption  of  other  measures  which  may  be  indicated  in  any  particular 
instance.  Care  must  be  taken  to  prevent  embolism  as  far  as  possible 
in  cases  where  it  is  likely  to  occur. 
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B.  Thrombosis.— Clotting  of  Blood. 

Pathology  and  .31  biology. —The  conditions  wliich  lead  to  the  forma- 
tion of  a  thrombu.s  may  be  thus  stated:— 1.  Anything  which  impedes 
•or  retards  the  blood-current,  for  example,  valvular  and  other  organic 
diseases  of  the  heart,  pressure  upon  its  cavities,  or  mere  feeble  cardiac 
action,  such  as  is  observed  in  low  fevers,  or  in  various  chronic  wasting 
affections  ;  diseases  of  the  lungs  impeding  the  pulmonary  circulation  ; 
obstruction  of  a  vessel  as  the  result  of  constriction,  pressure,  or  internal 
plugging,  especially  by  an  embolus;  pressure  upon  the  capillaries  of  a 
part ;  solution  of  continuity  of  a  vessel ;  and  vascular  dilatation,  parti- 
cularly in  connection  with  aneurisms,  varicose  veins,  and  distended 
venous  plexuses.  A  feeble  state  of  the  circulation  generally,  and  gravi- 
tation of  the  blood  into  dependent  parts,  may  al.so  contribute  to  the 
formation  of  a  thrombus.  2.  Conditions  which  give  rise  to  roughness, 
irregularity,  or  other  abnormal  state  of  the  inner  surface  of  the  heart,  or 
of  the  coats  of  the  vessels,  for  example,  acute  inflammation  ;  lissuring  of 
the  surface  ;  atheroma  or  calcification  ;  projection  of  cancerous  and  other 
new  formations  into  the  interior  of  vessels;  and  the  changes  in  their 
■walls  associated  with  surrounding  gangrene  or  inflammation.  3.  Certain 
conditions  of  the  blood,  namely,  liyperinosis  or  increased  tendency  to 
coagulation  of  fibrin,  such  as  may  be  observed  in  various  acute  inflam- 
matory affections,  and  in  pregnancy;  probably  pyaemia  and  allied  states; 
and  anaemia.  Increased  heat  of  the  blood,  either  local  or  general,  has 
been  regarded  as  a  probable  cause  of  thrombosis.  In  many  instances 
more  than  one  of  the  above-mentioned  conditions  have  contributed  to  the 
clotting  process. 

Anatomical  characters  and  effects. — Thrombosis  may  take  place 
in  the  cavities  of  the  heart ;  in  the  trunk  or  branches  of  the  pulmonary 
artery;  in  the  systemic  veins,  or  those  of  a  particular  circulation,  as  the 
portal,  or  the  venous  sinuses  within  the  skull;  or  in  arteries.  Each 
of  these  varieties  will  demand  separate  consideration  in  relation  to  the 
circulatory  system  and  to  certain  organs,  and  it  must  suffice  here  to 
offer  a  few  general  observations.  The  clotting  process  is  often  primary, 
but  it  may  be  secondary  to  embolism.  It  takes  place  either  suddenly, 
rapidly,  or  gradually;  and  the  thrombus  often  inci-eases  by  continuous 
additions  after  its  first  formation.  The  clot  varies  much  in  its  colour, 
consistence,  and  other  characters,  according  to  its  seat,  age,  mode  of 
formation,  and  other  circumstances.  It  undergoes  changes,  and  in 
course  of  time  may  become  adherent  to  the  interior  of  a  vessel, 
organized,  softened  in  the  centre,  actually  purulent,  or  calcified. 
Portions  of  a  thrombus  may  become  detached,  leading  to  embolism, 
v?hich  may  be  infective ;  or  ultimately  it  is  sometimes  gradually  removed 
by  liquefaction  or  absorption.  When  in  the  heart  or  pulmonary  artery, 
thrombosis  pi-oduces  immediate  consequences  of  a  grave  character;  in  a 
vessel  it  obstructs  the  local  circulation,  with  various  results,  according 
to  its  seat.  Venous  thrombosis  causes  mechanical  congestion,  and  often 
gives  rise  to  oedema  or  other  forms  of  dropsy,  and  to  enlargement  of  veins 
communicating  witli  the  obstructed  vessel  or  vessels.  Arterial  throm- 
bosis leads  to  local  annemia,  and  interference  with  nutrition,  as  in  other 
forms  of  obstruction.  A  clot  may  cause  irritation  of  vessels  or  contiguous 
structures,  and  thus  set  up  inflammation  and  its  consequences. 

Symptoms.  — These  vary  much  in  different  kinds  of  cases  of 
tlu-ombosis,  and  nothing  of  a  very  definite  nature  can  be  stated  from 
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a  general  point  of  view.  Undoubtedly  clotting  in  connection  with  the 
heart  or  pulmonary  vessels  is  a  very  grave  event,  which  may  prove  im- 
mediately or  rapidly  fatal,  or  is  attended  with  serious  disturbance  of; 
the  respiratory  and  cardiac  functions.  When  it  takes  place  in  external 
parts  the  thrombus  and  its  effects  are,  as  a  rule,  obvious  enough,, 
especially  when  the  veins  are  involved,  there  being  also  much  local 
pain  and  tenderness  in  some  of  these  cases.  Arterial  thrombosis  must 
always  be  remembered  as  a  cause  of  dry  gangrene  of  the  extremities  in 
old  people.  When  the  condition  is  internal,  it  may  be  very  difficult  to 
recognize,  but  should  be  borne  in  mind  as  possibly  accounting  for 
symptoms  connected  with  certain  structures,  especially  the  brain  and 
the  portal  system. 

Treatment  will  be  more  conveniently  dealt  with  in  relation  to  tho- 
several  varieties  of  thrombosis. 


CHAPTER  VI. 

DROPSY— HYDROPS. 

It  is  a  matter  of  controversy  what  place  dropsy  should  occupy  in 
medical  nomenclature.    Many  eminent  authorities  claim  for   it  the 
right  of  being  regarded  as  a  distinct  "disease,"  and  no  doubt  in  one 
sense  it  comes  fairly  within  this  category,  for  it  is  a  morbid  condition  of' 
a  very  definite  kind.    At  the  same  time,  it  cannot,  in  my  opinion,, 
be  too  strongly  enforced  that  dropsy  is  not  an  independent  disease,, 
but  that  it  is  associated  with  well-recognized  conditions,  either  general 
or  local,  and  often  depends   upon  obvious   and  definite  structural, 
lesions  affecting  important  organs,  of  which  it  is  a  prominent  symptom. 
The  practitioner  must,  therefore,  invariably  regard  dropsy  from  this- 
point  of  view,  and  should  in  every  case  endeavour  to  trace  its  patho- 
logical relationships.    So  long  as  this  is  done,  it  matters  little  what  it  is- 
called,  whether  a  disease  or  a  symptom. 

Dropsy  consists  in  an  accumulation  of  serous  fluid,  which  has  escaped 
from  the  blood-vessels,  either  in  the  subcutaneous  or  submucous  cellular 
tissue,  in  serous  cavities,  or  in  the  cellular  tissue  of  certain  organs ;  it 
may  occupy  all  these  parts  at  the  same  time.  The  following  terms  ai-e 
used  to  indicate  the  situation  and  distribution  of  a  dropsical  collection  : — 
Dropsy  of  the  subcutaneous  cellular  tissue,  if  at  all  extensive,  is  named 
anasarca,  if  localized,  asdema;  hydrolhorax  signifies  di'opsical  accumula- 
tion in  the  pleurae,  h7jdropericardium  in  the  pericardium,  ascites  in  the 
peritoneum,  hydrocephalus  in  the  ventricles  of  the  brain  or  the  arachnoid 
cavity;  dropsy  of  submucous  tissue  or  of  organs  is  termed  cedema,  for 
example,  oedema  of  the  glottis,  or  of  the  lungs.  When  dropsy  involves, 
both  the  subcutaneous  cellular  tissue  and  serous  cavities,  it  is  said  to  be 
general,  although  this  term  is  also  often  applied  to  extensive  superficial 
dropsy,  when  it  affects  the  trunk  or  arms,  as  well  as  the  legs. 

It  is  necessary  to  mention  certain  morbid  conditions  which  are  known 
as  apurious  dropsies,  but  which  really  have  no  pathological  relation  to 
dropsy.  They  include  ovarian  dropsy,  which  is  a  cystic  disease  of  the 
ovary  ;  accumulations  of  fluid  in  the  interior  of  hollow  organs,  as  the 
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result  of  obstruction  of  an  orifice  or  duct,  or  of  inflammation,  such  as 
dropsy  of  the  uterus  (hydrometria),  or  of  tlie  gall-bladder;  certain  serous 
effusions  consequent  upon  inflammation,  for  instance,  some  forms  of 
hydrocele,  and  acute  inflammatory  oedema  of  the  glottis ;  dropsy  of  the 
kidney  (hydronephrosis),  a  term  which  is  either  applied  to  renal  cystic 
disease,  or,  more  correctly,  to  obstruction  of  the  ureter,  and  consequent 
accumulation  of  urine  and  inflammatory  products  within  the  pelvis  of 
the  kidney,  which  gradually  destroy  this  organ. 

Pathology. — A  dropsical  accumulation  is  the  immediate  result  either 
of  excessive  flow  of  fluid  out  of  the  vessels ;  of  deficient  absorption  ;  or 
of  both  causes  combined:  in  short,  the  balance  between  exhalation  and 
absorption  is  in  some  way  disturbed.  This  derangement  may  be  due  to 
the  following  pathological  conditions  : — 

1.  Over-distension  of  the  vessels,  associated  with  the  different  forms  of 
congestion,  but  especially  venous  congestion,  is  one  of  the  most  common 
causes  of  dropsy,  which  is  then  due  both  to  an  excessive  escape  of  fluid 
from  the  vessels,  and  to  their  diminished  power  of  absorption.  It 
appears  fi^om  recent  observations  that  this  cause  does  not  act  merely 
mechanically,  as  exudation  and  absorption  are  found  to  depend  upon 
active  work  done  probably  by  the  endothelial  plates  of  the  blood- 
vessels. Obstruction  to  the  circulation  on  the  right  side  of  the  heart 
thus  causes  more  or  less  general  dropsy,  beginning  in  the  feet  and 
ankles,  and  extending  upwards  ;  the  same  result  may  follow  serious  im- 
pediment to  the  circulation  through  the  lungs.  Any  difficulty  affecting 
the  mitral  orifice  tends  to  lead  primarily  to  oedema  of  the  lungs,  because 
the  pulmonary  vessels  are  distended,  but  in  course  of  time  it  tells  back 
upon  the  right  side  of  the  heart  and  general  venous  system.  Any  local 
venous  obstacle  may  originate  correspondingly  limited  dropsy.  Thus, 
interference  with  the  portal  circulation  is  followed  by  ascites  ;  a  clot  in 
a  principal  vein  of  the  arm  or  leg,  or  external  pressure  upon  it,  will  give 
rise  to  oedema  of  the  affected  limb.  Hydrocephalus  is  chiefly  the  result 
of  pressure  upon  the  small  veins  returning  the  blood  from  the  ventricles 
>of  the  brain.  Gravitation  necessarily  influences  the  seat  of  the  conges- 
tive form  of  dropsy,  and  may  itself  induce  it  under  certain  conditions. 
Active  congestion  does  not  give  rise  to  any  great  amount  of  dropsy  as  a 
rule,  but  it  often  causes  local  oedema. 

2.  A.  feeble  and  relaxed  state  of  the  vessels  and  tissues,  in  consequence  of 
which  the  fomner  readily  yield  and  allow  transudation  of  fluid,  of  ten  aids 
in  the  production  of  dropsy.  The  oedema  of  the  feet  and  ankles  which 
is  met  with  in  some  cases  of  general  debility  is  partly  due  to  this  cause, 
assisted  by  anaemia  and  feeble  cardiac  action. 

3.  An  tmhealthy  condition  of  the  blood  may  originate  dropsy,  especially 
if  this  fluid  is  very  watery,  deficient  in  albuminous  constituents,  or,  it  is 
said,  if  it  should  be  impregnated  with  certain  morbid  materials,  such 
as  ux'ea.  Under  these  circumstances  its  fluid  portion  more  readily  tran- 
sudes thi'oughthe  walls  of  the  vessels.  This  cause  often  aids  materially 
in  the  production  of  all  forms  of  dropsy,  but  it  is  most  important  in  con- 
nection with  the  antemic  and  renal  varieties. 

4.  It  has  been  asserted  that  dropsy  depends  chiefly  on  a  withdrawal  of 
nervous  influence  from  the  vessels,  and  experiments  have  been  made  to 
prove  that  so  long  as  the  nerves  i^emain  intact  dropsy  will  not  occur, 
even  though  the  veins  are  over-distended.  That  the  nervous  system 
does  exercise  considerable  control  over  the  processes  of  exhalation  and 
absorption  by  the  vessels  is  beyond  doubt,  and  it  must  therefore  in- 
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fluence  the  occurrence  of  dropsy,  but  it  by  no  means  occupies  the 
important  relation  to  this  symptom  attributed  to  it  by  some  pathologists. 
(Edema  is  not  uncommonly  observed  in  paralyzed  limbs. 

5.  Deficient  power  of  absorption  by  the  lymphatic  system  is  probably  an 
important  factor  in  the  production  of  dropsy  in  many  instances.  In 
certain  cases  of  cardiac  dropsy  the  chief  lymph-ducts  are  unable  to 
empty  themselves  properly  into  the  distended  veins,  and  this  may  in- 
directly interfere  with  lymphatic  absorption.  It  is  believed,  further, 
that  the  endothelial  plates  and  stomata  of  the  lymphatic  spaces  and 
serous  cavities  are  actively  concerned  in  the  process. 

JEtiology. — Such  being  the  immediate  pathological  conditions  which 
•explain  the  occurrence  of  dropsy,  and  which  are  often  more  or  less  com- 
bined, its  moi-e  obvious  causes  may  be  summed  up  as  follows : — 

1.  Cardiac  diseases  or  conditions  that  interfere  with  the  circulation  of  the 
■blood,  arid '  lead  to  overloading  of  the  veins  and  capillaries.  The  most  im- 
portant are  affections  of  certain  of  the  orifices  and  valves  of  the  heart ; 
dilatation  of  its  cavities  ;  and  degeneration  of  its  walls,  with  consequent 
weak  action.  The  heart  may  also  be  displaced,  or  pressed  upon  by 
neighbouring  morbid  conditions  ;  it  may  be  extensively  adherent ;  or  the 
blood  in  the  right  cavities  may  be  clotted. 

2.  Affections  of  the  lungs  impeding  the  circulation.  When  acute  bron- 
chitis complicates  extensive  emphysema,  more  or  less  dropsy  may  super- 
vene. Prolonged  cases  of  emphysema  and  bronchitis  may  end  in  dropsy 
by  producing  dilatation  of  the  I'ight  cavities  of  the  heart,  and  tricuspid 
regurgitation.  Pulmonary  diseases  also  not  uncommoaly  help  in  starting 
or  aggravating  cardiac  dropsy. 

3.  Diseases  of  the  kidneys  attended  tvith  deficient  elimination  of  water  and 
urea,  but  allowing  the  escape  of  albumen  in  the  urine.  As  a  consequence 
the  blood  is  impoverished  and  impui-e,  and  the  vessels  are  over-distended. 
Scarlatina  demands  special  mention  in  this  connection  as  a  cause  of 
dropsy,  which  generally  depends  upon  acute  renal  inflammation  when 
associated  with  this  disease,  but  not  invariably.  In  advanced  chronic 
cases  of  Bright's  disease,  however,  the  dropsy  is  to  a  great  extent  due  to 
cardio- vascular  changes  resulting  therefrom. 

4.  Diseases  of  the  liver,  or  any  other  morbid  condition  causing  obstruction 
to  the  portal  circulation.  This  is  a  local  form  of  dropsy,  resulting  from 
mechanical  congestion  of  the  tributaries  of  the  portal  vein,  which  leads 
to  ascites ;  but  the  pressure  of  the  fluid  in  the  peritoneum  upon  the 
veins  may  subsequently  cause  oedema  of  the  legs. 

5.  Any  local  obstacle  in  connection  with  a  particular  vein.  Local  dropsy 
is  not  uncommonly  due  to  this  cause,  resulting  from  the  pressure  of  a 
pregnant  uterus,  ovarian  and  other  tumours,  enlarged  glands,  aneurisms, 
or  fibrous  thickenings  ;  as  well  as  from  inflammation  of  veins,  varicose 
veins,  and  thrombosis.  A  clot  in  the  portal  vein  may  add  seriously  .to 
the  ascites  associated  with  hepatic  disease. 

6.  Gravitation  of  the  blood  into  dependent  parts.  Prolonged  standing 
may  itself  lead  to  oedema  of  the  legs,  but  more  especially  if  the  patient  is 
ansernic,  and  the  tissues  are  wanting  in  tone.  Posture  will  often  help  in 
promoting  the  occurrence,  or  influencing  the  seat  of  dropsy  due  to  more 
definite  causes,  by  keeping  certain  parts  of  the  body  in  a  dependent 
position. 

7.  Anmmia.  The  conditions  of  blood  included  under  this  term  often 
materially  help  in  inducing  dropsy;  while  anaemia  not  uncommonly 
ifcself  causes  more  or  less  a-dema.     Venous  thrombosis  occasionally 
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occurs  in  these  cases  in  different  parts,  giving  rise  to  extensive  dropsy. 
Chlorotic  females  frequently  sviifer  from  cedema  about  the  feet  and 
ankles.  On  account  of  the  blood  changes  which  they  induce,  dropsy  may 
be  brought  about  or  increased  by  a  want  of  proper  diet,  especially  if 
combined  with  unfavourable  hygienic  conditions  ;  by  hajmorrhage  or 
excessive  discharges,  either  natural  oi-  morbid  ;  and  by  various  acute  or 
chronic  diseases,  such  as  fevers,  especially  malarial,  phthisis,  cancer, 
splenic  disease,  affections  of  the  absorbent  glands,  scurvy,  or  purpura. 

8.  Conditinns  leading  to  active  congestion.  Dropsy  is  said  occasionall  v 
to  follow  exposure  to  cold  and  wet,  or  a  chill  from  any  cause  ;  the  rapid 
disappearance  of  chronic  skin-diseases  ;  or  the  sudden  suppression  of 
habitual  dischai^ges  ;  and  is  then  believed  to  result  from  active  internal 
congestion.  The  reality  of  these  cases  is,  however,  very  doubtful,  as 
well  as  their  pathology  if  they  do  occur.  Local  active  congestion  is 
also  supposed  to  account  for  the  oedema  surrounding  morbid  deposits,, 
such  as  tubercle  or  cancer ;  as  well  as  for  that  often  observed  in  the 
neighbourhood  of  inflamed  parts. 

It  must  not  be  forgotten  that  in  many  individual  cases  more  than 
one,  it  may  be  several,  causes  have  been  instrumental  in  originating 
dropsy.  CEdema  of  the  legs  is  a  frequent  symptom  in  old  people,  and 
is  then  obviously  a  complex  j^henomenon. 

Anatomical  Characters. — The  seat  and  extent  of  dropsy  vary  con- 
siderably in  different  cases,  as  well  as  the  quantity  of  fluid  accumulated. 
Dropsical  fluid  presents  the  following  characters  : — It  is  almost  always 
thin  and  watery ;  either  colourless  or  light-yellow  as  a  rule,  but  some- 
times tinged  by  the  colouring  matter  of  the  blood  or  of  bile  ;  clear  and 
transparent,  or  rarely  opalescent ;  usually  varying  in  its  specific  gravity 
from  1008  to  1012  or  1014.  Its  reaction  is  generally  alkaline,  but  oc- 
casionally neutral  or  slightly  acid.  Chemically  it  is  allied  to  the  serum 
of  the  blood,  consisting  of  water  holding  in  solution  albumen,  alkaline 
and  earthy  salts,  especially  chlorides,  and  extractive  matters,  but  the 
proportion  of  these  ingredieiits  varies  much  in  different  parts  and  in 
different  cases,  especially  the  amount  of  albumen,  and  the  composition 
is  never  identical  with  that  of  blood-serum,  the  proportion  of  solids 
being  much  less.  Fatty  elements,  especially  cholesterin,  fibrinogenous 
materials,  or  pigments  are  sometimes  present  ;  and  urea  may  be  found 
in  one  special  form,  namely,  in  renal  dropsy. 

Sym.ptoms  and  Course. — As  a  rule  di'opsy  comes  on  more  or  les.s^ 
gradually,  but  sometimes  its  progress  is  extremely  rapid,  and  it  may 
extend  over  the  whole  body  in  a  few  hours.  It  usually  appears  first, 
and  is  most  abundant,  in  dependent  parts,  especially  such  as  are  distant 
from  the  heart ;  in  those  which  are  exposed  ;  or  in  regions  Avhere  there 
is  much  loose  cellular  tissue.  It  is  liable  to  vary  with  position,  being 
usually  influenced  by  gravitation. 

The  objective  signs  of  anasarca  or  a'idema  are  swelling  of  the  affected 
part,  and  pitting  of  the  surface  on  pressure,  the  skin  being  generally 
pale,  but  sometimes  congested.  The  degree  of  distension  varies  much  ; 
it  may  be  so  great  as  to  cause  the  skin  to  assume  a  tense,  shining  aspect, 
or  even  to  burst  or  slough.  The  vitality  of  dropsical  tissues  is  impaired, 
and  hence  they  are  very  liable  to  erysipelatous  and  other  forms  of  low 
inflammation,  either  spontaneously  or  from  slight  irritation.  When  fluid 
accumulates  within  serous  cavities,  it  may  or  may  not  produce  evident 
enlargement,  but  its  presence  can  be  made  out  in  most  cases  by  certain 
"physical  signs,"  to  be  hereafter  described.    The  subjective  symptoms 
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accompanying?  dropsy  of  external  parts  may  amount  to  more  or  less  dis- 
comfort or  uneasiness,  and  a  sense  of  tightness  or  stiffness,  but  no 
actual  pain  or  tenderness  is  felt.  An  accnmulation  of  dropsical  fluid 
internally  interferes  meclianically  with  organs,  and  may  thus  cause  most 
serious  distni'bancc  of  their  functions.  In  certain  parts  it  may  lead  to  a 
rapidly  fatal  issue,  as,  for  instance,  when  oedema  occurs  in  the  neigh- 
bourhood of  the  glottis. 

The  general  symptoms  will  necessarily  vary  according  to  the  cause  of 
the  dropsv.  If  it  is  at  all  considerable  in  amount,  tlie  normal  secretions 
are  as  a  rule  deficient  in  quantity. 

Diagnosis. — It  is  usually  not  difficult  to  determine  ivhether  dropsy  is 
present, M'hen  it  is  looked  for.  T])e  peculiar  condition  named  mycccedema 
might  be  mistaken  for  general  dropsy,  but  is  of  a  different  nature.  (See 
Myxcrpkma.  )  The  chief  point  in  diagnosis  is  to  make  out  the  cause  or 
causes  of  dropsy.  For  this  purpose  of  course  it  is  necessary  to  enquire 
into  the  history  of  the  patient ;  to  observe  what  other  symj^toms  are  pre- 
sent, both  local  and  general ;  and  to  examine  carefully  those  organs  and 
structures,  diseases  of  which  are  known  to  originate  dropsy.  Much  help 
may,  however,  be  derived  from  a  consideration  of  cei'tain  facts  with 
regard  to  this  particular  symptom,  namely  :-- 

1.  Its  place  of  origin,  seat,  and  extent.  Cardiac  dropsy  begins  in 
both  feet  and  ankles,  and  extends  upwards,  ultimately  tending  to 
become  more  or  less  general.  Ascites  only  follows  in  these  cases,  with 
rare  exceptions,  after  che  circulation  through  the  liver  has  been  foi" 
some  time  obstructed.  Henal  dropsy  frequently  starts  in  the  face  and 
upper  part  of  the  body,  especially  about  the  eyelids,  where  there  is 
much  loose  cellular  tissue;  and  in  the  hands,  because  they  are  exposed. 
It  may  rapidly  spread  over  the  whole  body,  and  involve  all  the  serous 
cavities,  though  not  usually  to  a  great  extent.  Hefatic  dropsy  is  con- 
tined  to  the  peritoneal  cavity  at  first,  because  the  portal  system  is  alone 
interfered  with.  The  abdomen  may  become  considerably  distended 
before  any  dropsy  is  observed  elsewhere,  but  in  most  cases  after  a  while 
anasarca  of  the  legs  sets  in.  in  consequence  of  the  pressure  exercised  by 
the  accumulated  fluid  upon  the  vena  cava  inferior.  Anasarca  of  the  legs 
and  ascites  may  appear  simultaneously,  should  there  be  any  pressure 
upon  the  inferior  vena  cava  just  before  it  passes  through  the  diaphragm  ; 
this  vessel  may  also  be  obstructed  lower  down,  giving  rise  to  dropsy  of 
both  legs.  Ana'.mia.  alone  never  causes  much  dropsy  ;  it  is  always 
limited  to  the  subcutaneous  tissues  ;  and  is  usually  only  seen  about  the 
feet  and  ankles,  or  in  the  loose  tissue  of  the  eyelids.  If  it  should  lead 
to  disseminated  thrombosis,  the  dropsy  will  be  correspondingly  dis- 
tributed and  extensive.  Local  drop.sy,  as,  for  instance,  cedema  of  one 
leg  or  arm,  always  indicates  some  local  ob.struction  of  a  vein.  Rarely 
the  superior  vena  cava  is  pressed  upon,  and  dropsy  of  the  upper  part  of 
the  body  is  one  of  the  consequences. 

2.  Its  rate  and  mode  of  progress. — Cardiac  dropsy  is  generally  slow 
and  gradual  in  its  progress,  liable  for  a  time  to  vary  more  or  less  in 
amount,  according  to  position,  but  ultimately  this  does  not  influence  it 
much.  It  may  increase  rather  quickly,  in  consequence  of  some  acute 
pulmonary  complication.  lienal  dropsy,  if  acute,  may  be  extremely 
rapid  in  its  cour.se,  in  some  cases  producing  enormous  enlargement  of 
the  whole  body,  and  obliterating  the  features  in  a  few  hours.  This  is 
the  only  form  of  dropsy  in  which  such  a  mode  of  progress  is  observed  ; 
it  may  also  disappear  in  the  same  rapid  manner.     Hepatic  dropsy 
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progresses  slowly  and  steadily  as  a  rule,  but  may  be  somewhat  acute. 
That  of  ancemia  comes  and  goes  easily  when  uncomplicated,  being  often 
present  about  the  feet  and  ankles  in  the  evenings,  but  disappearing  with 
a  night's  rest,  while  the  eyelids  are  puffy  in  the  mornings. 

3.  The  effect  of  pressure.— Thh  is  said  to  distinguish  between  cardiac 
and  renal  dropsy,  when  subcutaneous.  The  latter  is  stated  to  pit  much 
less,  and  to  retain  the  impression  of  the  finger  for  a  louf^er  time,  elasticity 
not  being  qaite  lost.  This  supposed  distinction  is,  however,  not  very 
reliable. 

4.  Appearance. — The  appearance  of  a  dropsical  part  may  assist  the 
diagnosis.  Thus  in  some  cases  of  renal  disease  the  skin  presents  a  very 
peculiar  dull-white,  pasty  aspect.  In  cardiac  dropsy  signs  of  venous 
congestion  are  often  present,  and  the  skin  may  be  remarkably  shiny 
and  tense. 

5.  Characters  of  the  fluid. — That  of  renal  dropsy  is  of  a  very  low 
specific  gravity,  containing  only  a  small  quantity  of  albumen,  and  urea 
can  in  some  instances  be  detected  in  it. 

6.  The  effects  of  treatment. — The  dropsy  of  ancemia  is  easily  got  rid  of ; 
the  renal  form  can  frequently  be  removed  for  a  time,  or  permanently,  by 
appropriate  treatment ;  it  is  often  difficult  to  bring  about  absorption  of 
cardiac  dropsy,  if  at  all  considerable  in  amount,  and  it  is  liable  to  return 
more  or  less  speedily,  but  to  this  statement  there  are  many  exceptions. 
Dropsy  due  to  both  i^enal  and  cardio- vascular  changes  is  of  a  very 
obstinate  nature,  and  not  uncommonly  cannot  be  influenced  in  the  least. 

It  is  important  to  bear  in  mind  that  in  not  a  few  cases  of  dropsy  more 
than  one,  it  may  be  several,  causes  are  accountable  for  the  condition ; 
while  occasionally  its  ijetiology  cannot  be  definitely  made  out. 

Prognosis. — The  chief  questions  with  which  the  prognosis  of  dropsy 
is  concerned  are  its  immediate  danger  to  life;  the  probability  of  curing 
it  permanently ;  and  its  temporary  removal  or  alleviation.  Caution 
should  be  exercised  in  giving  an  opinion,  especially  an  unfavourable  one, 
for  cases  which  seem  almost  hopeless  sometimes  improve  in  a  remarkable 
manner.  The  main  data  upon  which  the  prognosis  is  founded  are:— 1.  The 
cause  or  causes  of  the  dropsy,  and  the  possibility  of  removing  them, 
special  attention  being  directed  to  those  organs  Avhich  are  so  frequently 
accountable  for  this  symptom.  2.  Its  seat,  dropsy  of  some  structures, 
for  example,  cedema  of  the  larynx  or  lungs,  being  immediately  dangerous 
to  life ;  while  in  other  parts  it  is  very  difficult  to  get  rid  of.  3.  Its 
extent  over  the  body,  and  the  quantity  of  fluid  accumulated.  4.  Its 
duration  and  progress,  acute  and  rapidly-spreading  dropsy  being  highlj^ 
dangerous,  but  at  the  same  time  often  more  easily  dispelled  than  that 
which  is  chronic  and  steadily  progressive.  5.  The  possibilitj'  of  adopting 
appropriate  treatment,  and  the  efliects  resulting  therefrom.  This  applies 
particularly  to  those  active  measures  which  have  for  their  object  the 
absorption  of  the  fluid,  much  depending  upon  the  strength  of  the  patient, 
and  his  ability  to  undergo  the  requisite  treatment,  as  well  as  upon  the 
state  of  those  organs  which  are  directly  acted  upon.  6.  The  condition  of 
dropsical  parts,  there  being  more  danger  if  their  nutrition  is  obviously 
impaired,  or  if  they  are  the  seat  of  congestion  or  low  inflammation,  or 
exhibit  a  tendency  to  erysipelas. 

Treatment.— The  objects  to  be  kept  in  view  in  the  treatment  of 
dropsy  are  : — 1.  Its  removal  or  cure.  2.  The  prevention  of  its  recurrence. 
3.  The  prevention  and  management  of  its  injurious  efl'ects.  The  par- 
ticulars of  treatment  must  necessarily  be  governed  by  th,c  cause  of  the 
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<lropsy,  and  the  condition  of  tlie  several  oi^gans,  but  there  are  certain 
.{/enerai  principles  which  need  attention,  of  which  an  outline  will  now 
ibe  '>-iven,  as  well  as  of  the  means  by  which  they  are  to  be  carried  out. 

L  Removal  of  the  cause.— As  illustrations  may  be  mentioned  the 
a-enioval  of  any  pressure  or  constriction  directly  affecting  a  vein ;  or  the 
relief  of  an  attack  of  acute  bronchitis  in  cases  of  cardiac  disease,  which 
may  seriously  aggravate  dropsy  due  to  this  cause.  Abundant  anasai-ca 
will  often  clear  up  rapidly  after  an  ascitic  collection  has  been  removed 
.by  tapping.  Of  course  it  is  highly  important  to  attend  specially  to  any 
organ,  a  morbid  condition  of  which  is  keeping  up  dropsy,  and  to  try  to 
.cure  the  disease,  or  at  all  events  to  i-ender  the  organ  capable  of  per- 
forming its  functions,  so  far  as  this  is  possible. 

2.  Attention  to  rest,  position,  and  regulated  pressure. — Par  too_  little 
iheed  is  usually  paid  to  the  influence  of  rest  and  position  in  the 
treatment  of  dropsy.  The  part  affected  should,  if  necessary,  be  main- 
tained continuously  and  for  a  long  time  in  an  elevated  position.  Much 
.benefit  may  often  be  obtained  by  keeping  the  legs,  if  they  are  the  seat 
•of  anasarca,  on  a  level  higher  than  the  body ;  or  by  raising  an  oedema- 
tous  scrotum  by  means  of  a  pillow  made  of  cotton  wool  placed  under- 
neath. Pressure  is  also  very  valuable  in  many  cases,  if  carefully  and 
pi-operly  applied.  A  well-fitting  elastic  stocking  will  often  cure  and 
prevent  cedema  of  the  legs. 

3.  Diet. — In  cases  of  considerable  dropsy  it  is  desirable  to  limit  the 
-amount  of  fluid  taken  into  the  body  as  much  as  possible,  and  under 
•certain  circumstances  even  a  dry  diet  is  indicated,  if  it  can  be  borne.  An 
-entire  skim-milk  diet  has  been  found  very  valuable  in  the  treatment  of 
.-some  cases  of  renal  dropsy,  and  also  of  ascites,  as  I  can  testify  from 
per-sonal  experience.  As  a  general  rule  it  may  be  stated  that  the  diet 
.in  cases  of  dropsy  should  be  of  a  nutritious  character. 

4.  Promotion  of  absorption  of  the  fluid. — This  indication  is  carried 
•out  by  the  use  of  diaphoretics,  Joydragogue  purgatives,  and  diuretics,  with 
Llie  view  of  carrying  away  the  watery  portion  of  the  blood,  and  thus 
■emptying  the  vessels,  so  that  they  are  able  to  absorb  the  dropsical 
laccumulation. 

The  only  diaphoretic  that  usually  pi'oves  of  much  practical  value  in  the 
'treatment  of  dropsy  is  some  form  of  bath  which  promotes  free  perspira- 
ition,  such  as  the  warm,  vapour,  hot-air,  or  Turkish  bath.  Either  of 
'these  may  be  used  as  frequently  as  circumstances  require  and  permit ; 
•and  local  baths  may  sometimes  be  employed  with  much  advantage  if  the 
patient  cannot  sustain  general  baths.  It  is  in  the  treatment,  both 
•curative  and  preventive,  of  renal  dropsy  that  they  are  most  valuable, 
;and  especially  of  acute  cases.  They  must  always  be  employed  cautiously 
in  cardiac  diseases.  Various  diaphoretic  medicines  are  often  given,  but 
■the  only  drugs  belonging  to  this  group  likely  to  be  of  any  real  service  in 
■relieving  dropsy  are  jaborandi  and  its  active  principle  pilocarpine. 

Hydragogite  purgatives  are  frequently  highly  efficient  in  relieving 
•drop.sy,  but  care  must  be  exercised  in  their  administration,  as  they  tend 
to  weaken  the  patient.  The  most  important  are  elaterium  (gr.  ^ 
gradually  increased  to  gr.  \),  or  preferably  elaterin,  in  the  form  of  the 
compound  powder  of  the  B.P. ;  and  the  compound  jalap  powder  (gi\  20 
to  5i).  Either  of  these  may  be  given  two  or  three  times  a  week,  or 
ofLener  if  required.  Prof.  Matthew  Hay  has  recommended  the  adminis- 
tration of  a  concenti'ated  solution  of  a  saline  purgative,  especially 
•sulphate  of  magnesium,  in  the  treatment  of  certain  cases  of  dropsy.  It 


52 


THEOllY  AND  I'KACTICE  Ol'  MEDICINE. 


thus  acts  Lotli  on  the  intestines  and  the  kidneys;  and  vajjidlj-  j-educes 
the  fluids  of  the  blood.  He  has  found  this  treatment  more  useful  in 
general  than  local  dropsies  ;  and  most  beneficial  in  those  depending  on  a 
stasis  of  the  circulation,  as  cardiac  dropsy.  As  requisite  conditions  lie 
recommends  that  the  patient  should  abstain  from  food  for  some  houi-s 
previously  ;  and  that  the  salt  should  be  administered  along  with  the 
smallest  possible  quantity  of  water.  Other  sti-ong  purgatives  are  em- 
ployed in  treating  dropsy,  such  as  gamboge,  podophyllin.  calomel,  or 
croton  oil,  but  these  are  much  less  admissible  ordiiiai-ily.  though  sonu^ 
of  them  may  be  occasionally  serviceable. 

Liureiics  are  most  beneficial  in  some  forms  of  di-opsy.  but  obvious! r 
they  are  conti-a-iudicated  in  cases  of  serious  renal  disease,  and  can  onlv 
be  used  with  the  greatest  caution  when  the  kidneys  are  at  all  affected. 
Those  usually  given  are  the  nitrate,  acetate,  citrate,  oi-  iodide  of  potas- 
sium or  sodium  in  full  doses,  freely  diluted  :  acid  tartrate  of  potassium 
in  small  doses  ;  benzoateof  ammonium  ;  spirit  of  nitrous  ether  ;  infusion 
or  tincture  of  digitalis,  or  the  powdered  leaf;  squill  in  the  form  of 
tincture  or  pill ;  spirit  or  infusion  of  juniper;  infusion  of  fresh  broom 
tops;  or  oil  of  turpentine.  The  balsam  and  resin  of  copaiba  have  been 
found  veiy  efhcacious  in  the  treatment  of  some  cases  of  ascites,  and  in 
certain  other  forms  of  dropsy.  Strophanthus  and  caffeine  are  also 
valuable  agents  sometimes  ;  as  Avell  as  other  drugs  allied  to  digitalis  in 
their  effects,  producing  diuresis  by  their  action  on  the  heart  and  vessels, 
such  as  convallaria,  casoa  bai-k,  and  senega.  The  employment  of  small 
doses  of  calomel  as  a  diuretic  in  the  treatment  of  dropsy  has  during  lato 
years  been  much  advocated,  and  in  suitable  cases  undoubtedly  answei-s 
this  purpose.  Diuretics  are  often  given  in  A%arious  combinations  in  the 
treatment  of  dropsy,  and  a  pill  which  has  been  specially  recommended 
is  one  containing  elaterium,  squill,  digitalis,  and  extract  of  hyo.scyamus, 
taken  every  otlier  night.  Gin  or  whisky  freely  diluted  acts  as  an  efficient 
diuretic  in  the  ti-eatment  of  certain  cases  of  dropsy. 

Blood-letting  has  been  recommended  under  certain  circumstances  in 
dropsy,  with  the  view  of  unloading  the  vessels,  and  thus  assisting  the 
action  of  other  remedies,  but  such  treatment  can  rarely  be  indicated. 

6.  General  treatment. — Treatment  directed  to  the  general  system, 
and  especially  to  the  state  of  the  blood,  is  in  a  large  proportion  of  cases 
of  much  service,  and  may  be  the  chief  or  only  indication,  as  in  cases 
of  dropsy  due  to  anjemia.  The  digestive  and  nutritive  functions  mn.st 
be  attended  to;  and  all  hygienic  conditions  properly  regulated.  Tonics 
are  often  called  for,  and  above  all  some  preparation  of  iron,  especially 
the  tincture  of  the  perchloi-ide.  Arsenic  is  a  useful  remedy  in  certain 
cases  of  dropsy. 

6.  Femoval  of  the  fluid  by  operatiov  .—Ji  dropsy  cannot  be  got  rid  of  in 
any  other  way,  it  is  necessary  to  have  recourse  to  certain  operative  pro- 
cedures, and  I  believe  that  they  are  often  delayed  until  too  late  a  period, 
and  ought  in  appropi^ate  cases  to  be  performed,  not  as  la^t  resources, 
but  as  curative  measures.  These  operations  include  : — 1.  Paracentesis 
or  tapping  of  serous  cavities,  especially  to  be  adopted  in  certain  cases  of 
ascites.  2.  Acupuncture,  scarification,  or  free  incision  of  the  skin,  or  the 
introduction  of  small  canuhv  into  the  subcutaneous  cellular  tissue,  in 
cases  of  anasarca  or  oedema.  It  is  generally  sufficient  to  make  several 
superficial  punctures  with  an  angular  needle  in  dependent  parts,  repeat- 
ing them  as  often  as  may  be  required,  and  taking  care  that  the  punc- 
tured spots  are  not  inflamed  by  urine  or  otlier  sources  of  in'itation. . 
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iSoutliey's  small  trocliars  and  canulfie  are  now  much  used,  being  intro- 
<luced  through  the  skin,  and  each  canula  being  left  in  after  the  with- 
<h-a\val  of  the  trochai-,  so  that  the  dropsical  fluid  may  drain  away 
through  it,  a  draintige-tube  being  attached.  By  this  method  a  consider- 
able quantity  of  fluid  is  often  rapidly  taken  away.  It  is  also  employed 
to  remove  ascitic  fluid.  Of  late  years  I  have  practised  in  several  cases 
of  extensive  anasarca  the  method  of  scarification  or  incision  over  the 
outer  malleolus,  and  I  flunk  with  decided  advantage.  Whatever  opera- 
tive treatment  is  adopted,  it  is  most  important  to  attend  carefully  to 
antiseptic  precautious,  both  at  the  time  and  subsequently. 

7.  Freveidion  of  irritation  of  dropsical  parts. — It  is  important  to 
keep  all  external  dropsical  parts  clean  and  dry  ;  to  prevent  them  from 
being  unduly  pressed  upon;  and  to  ward  off  all  other  sources  of  irrita- 
tion. Should  erythema,  erysipelas,  gangrene,  or  other  complications 
•supervene,  they  must  be  treated  on  ordinary  pi-inciples. 


CHAPTER  VII. 

HiEMORRHAGE. 

HiEMoitRiiAUJ:;  signifies  an  escape  of  blood  out  of  the  current  of  the  cir- 
•culation,  either  from  the  heart  itself,  or  from  the  artei'ies,  capillaries,  or 
veins.  Capillary  hi^morrhages  are  most  fi-equent  in  medical  practice. 
The  blood  may  be  poured  out  on  a  free  cutaneous,  mucous,  or  serous 
surface ;  or  into  the  interstices  of  tissues,  the  substance  of  organs,  or 
morbid  growths.  An  accumulation  of  blood  in  a  solid  organ  or  mass  of 
tissue  is  named  au  extravasation,  apoplexy,  or  under  certain  eii'cum- 
stances,  a  7i't:?norr7i(i|7ic  infarct;  subcutaneous  haemorrhages  assume  the 
form  of  ecchynioses  or  more  or  less  extensive  patches,  stigmata  or  minute 
points,  petechiai  or  rounded  spots,  and  vibices  or  lines. 

Special  names  are  used  to  indicate  whence  a  discharge  of  blood 
■comes,  of  which  the  chief  are  epistaxis  or  bleeding  from  the  nose  ; 
htBmoptysis,  from  the  air-passages  or  lungs ;  htematemesis,  from  the 
stomach  ;  mekuna,  from  the  bowels  ;  hceinaturia,  from  the  urinary 
organs ;  and  inenorrhaqia,  from  the  female  genital  organs. 

Certain  general  terms  ax"e  also  often  applied  to  hcemorrhages,  with  the 
view  of  classifying  them,  the  meaning  of  which  is  sufficiently  obvious. 
Thus  they  are  said  to  be  traumalic  or  spontaneoits ;  idiopathic  or  sympto- 
matic ;  active  or  passive ;  arterial,  venous,  or  capillary  ;  vicarious,  critical, 
or  periodical. 

iEtiology. — The  causes  of  hjemorrhage  may  be  thus  arranged  : — 
1.  Trauiuatic. — A  vessel  may  be  directly  injured  by  a  cut  or  contusion  ; 
by  hard  and  rough  substances  within  the  body,  such  as  a  calculus  in  the 
renal  pelvis  or  bladder,  a  foi-eign  body,  or  dry  hard  fajces  in  the  intes- 
tine ;  or  by  the  action  of  corrosive  poisons. 

_  2.  Destructive  processes. — Hiemorrhage  is  often  associated  with  ulcera- 
tion, gangrene," abscess,  diphtheritic  lesions,  cancerous  or  other  growths 
which  open  up  vessels  either  directly  or  by  pressure,  and  tubercular 
softening.  Inflammation  not  uncommonly  leads  to  hoamorrbage,  and 
this  may  be  partly  the  result  of  a  destructive  process. 
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3.  Intense  congestion. — All  forms  of  congestion- may  end  in  haemorrhage, 
but  especially  if  the  force  of  the  circulation  is  at  the  same  time  much 
increased,  the  pressure  becoming  so  great  as  to  cause  the  vessels  to  give  ' 
way.    Therefore,  whatever  can  occasion  marked  congestion  may  bring  on  j 
hfpmorrhage,  -which  is  then  usually  of  the  capillary  variety.  As  illustra- 
tions may  be  mentioned  the  ha?monhage  -which  relieves  the  vessels^  , 
in  active  congestion  or  early  inflammation  ;  that  into  the  alimentary  ! 
canal  -which  results  from  cinhosis  of  the  liver;  bleeding  piles ;  critical 
and  vicarious  hcemorrhages  ;  those  induced  by  over-straining  or  local 
irritation  ;  and  that  which  follo-ws  embolism.  i 

4.  Morbid  conditions  of  the  walls  of  the  heart  or  coats  of  the  vessels. — 
Among  the  most  important  causes  to  be  mentioned  under  this  head  are  j 
fatty  degeneration  or  aneurism  of  the  cardiac  walls;  atheromatous  or 
calcareous   degeneration    of   arteries  ;    arterial  aneurisms  ;  so-called 

"  miliary  aneurisms  "  aifecling  small  vessels  ;  varicose  veins  ;  nuti-itive  < 
and  degenerative  changes  affecting  the  minute  vessels;  or,  as  some  think, 
mere  "  want  of  tone."  "Where  vessels  are  not  well  supported,  as  in  the-  ' 
brain,  or  if  the  tissues  are  weak  and  flabby,  haemorrhage  from  this  cause  ' 
is  much  more  likely  to  take  place.  The  feeble  new  vessels  in  recent 
inflammatory  exudations,  and  those  in  certain  vascular  cysts  or  villous  ! 
growths,  are  very  liable  to  give  way.    Polypi  also  very  readily  bleed.  | 

5.  Abnoronal  states  of  the  hluod,  and  constittttional  conditions. — These  \ 
often  predispose  to  hasmorihage,  as  in  anaemia,  especially  if  this  is  due  j 
to  previous  loss  of  blood,  or  is  of  the  pernicious  type;  scurvy  or  j 
purpura ;  leukaemia  and  allied  diseases ;  jaundice ;  low  fevers,  par  - 
ticularly typhus,  small-pox,  and  bad  forms  of  measles;  tropical  fevers,,  j 
whether  malarial  or  other;  and  in  the  condition  induced  by  bad  diet,.  * 
intemperance,  various  chronic  diseases,  or  other  lowering  agencies.  A 
plethoric  state  of  the  vasculai'  system  favours  some  forms  of  bleeding,  ^ 
and    hence   this  symptom  may    be  predisposed  to   by  over-feeding,,  i 
sedentary  habits,  and  other  causes  of  plethora.    There  is  a  special  condi- 
tion termed  hcemophiiia  or  the  hamorrhagic  diathesis,  which  will  be- 
separately  considered. 

Haemorrhage  may  occur  at  any  time  of  life,  but  is  most  common  about  j 
the  period  when  gz-owth  and  development  are  proceeding  lapidly ;  and" 
in  advanced  life,  when  the  vessels  and  other  tissues  have  undergone 
degeneration.  It  is  also  prone  to  affect  different  parts  at  different  ages 
— thus  in  the  young  epistaxis  is  frequent;  in  young  adults  hfcmoptysis  ; 
later  on  ha;matemesis,  mala?na,  and  haeniaturia  are  more  common  ;  and 
in  old  age  cerebi-al  haemorrhage  chiefly  occurs.  Some  individuals  are 
much  more  liable  to  haemorrhage  than  other\'5,  for  no  obvious  reason. 

Anatoxaical  Characters. — When  hasmorrhage  has  taken  place  fr'om 
the  capillaries  of  a  mucous  membrarre,  it  is  often  impossible  even  on 
the  most  careful  examination  to  detect  the  vessels  fi-om  which  the  blood" 
has  escaped.  Gener-ally  the  source  of  the  bleeding  can  be  discovered^  ; 
and  remnants  of  the  blood  are  visible.  Extr'avasations  vary  in  amount  j 
from  minute  points  of  blood  to  lai-ge  clots,  which  ai-e  either  distinct 
and  well-defined,  or  mixed  up  with  the  tissues  of  the  structure  involved  r 
there  may  be  one  or  more  such  exti-avasations  in  the  same  oi-gan.  The 
blood  is  genei-ally  found  moi-e  or  less  firmly  coagulated,  and  at  first 
presents  a  dark  r-ed  colour.  It  may  cause  irritaticm  of  the  surrounding 
tissues,  as  evidenced  by  redness,  inflammatoi-y  exudation,  softening, 
or  even  the  formation  of  an  abscess.  Its  coloui-ing  matter  may 
also  stain  neighbouring  structures.     If  the  extravasation  does  not  I 
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speedily  prove  fatal,  it  UBdergoes  the  following  changes:—!.  The 
colour  gradually  becomes  paler,  at  the  same  time  changing  to  brown  or 
yellow,  and  ultimately  it  may  become  almost  white;  a  granular  pigment 
often  forms  simultaneously,  along  with  crystals  of  haematoidine.  2.  The 
clot  contracts  in  size,  becoming  firmer,  and  being  presently  surrounded, 
with  a  fibrous  capsule  ;  it  also  frequently  itself  undergoes  organization 
and  vascularization,  in  which  condition  it  may  remain  permanently. 
3.  In  some  cases  it  is  absorbed,  leaving  a  cystic  cavity  containing  fluid  ; 
or  this  fluid  may  also  ultimately  be  taken  up,  the  walls  of  the  cyst 
coming  together,  and  only  a  hard  cicatrix  remaining,  sometimes  coloured 
by  pigment.  Occasionally  nothing  is  left  but  altered  blood-pigment,  of 
a  yellow  or  black  coloui-,  especially  on  membranous  svirfaces  ;  or  there 
may  be  no  trace  of  a  previous  htemorrhage,  except  a  puckering  and  con- 
traction. In  some  instances  a  clot  softens  and  assumes  a  puriform 
appearance. 

Symptoms. — Active  hgemorrhage  is  often  preceded  by  premonitory 
symptoms.  Thus  there  may  be  general  excitement  of  the  circulation, 
with  a  quick,  sharp,  and  full  pulse;  or  local  sensations  of  weight  or 
fulness  and  heat  are  complained  of,  with  increased  pulsation,  the 
extremities  being  at  the  same  time  cold.  Special  symptoms  frequently 
indicate  the  approach  of  bleeding  in  connection  with  particular  organs. 

The  actual  symptoms  may  be  described  as  general  and  local. 

General. — According  to  the  quantity  of  blood  lost,  and  the  rapidity  with, 
which  it  escapes,  haemorrhage  may  either  be  unattended  Avith  any  general 
symptoms  at  all  ;  or  it  proves  more  or  less  speed il}^  fatal  ;  or  gives  rise 
to  faintuess  or  sj'^ncope ;  or  merely  originates  an  ansemic  condition. 

Local. — The  local  phenomena  necessarily  vary  with  the  seat  and 
amount  of  the  hasmorrhage.  Instant  or  very  speedy  death  may  result 
from  the  mere  local  effects  of  the  blood  effused.  The  symptoms  usually 
observed  are  dependent  upon  : — a.  Physical  interference  with  an  organ, 
owing  to  the  mere  presence  of  the  blood,  as  when  it  escapes  into  the  peri- 
cardium or  pleura,  and  presses  upon  the  heart  or  lung  respectively;  or 
when  a  large  quantity  accumulates  in  the  bronchial  tubes,  h.  Destruction 
of  tissues,  which  may  be  broken  up  or  lacerated.  This  generally  happens 
when  extravasation  takes  place  into  the  substance  of  an  organ,  the 
functions  of  which  are  thus  materially  disturbed,  c.  Irritation  by  the 
coagulated  blood,  this  being  lialile  to  give  rise  to  moi'e  or  less  local  in- 
flammation, with  its  accompanying  symptoms,  d.  Kxcitation  of  certain 
acts,  which  have  for  their  object  the  rejection  of  the  blood,  should  it 
escape  on  a  free  mucous  surface.  Thus  blood  in  the  stomach  often 
causes  vomiting  ;  in  the  air-passages  it  excites  cough.  The  amount  and 
characters  of  blood  which  escapes  or  is  discharged  externally  vary  con- 
siderably, and  valuable  indications  are  usually  thus  afforded  as  to  its 
source.  It  is  often  more  or  less  mixed  with  secretions  or  morbid 
products.  The  presence  of  blood  may  be  obvious  to  ordinary  objective 
oxaniiriation,  as  in  the  case  of  subcutaneous  hemorrhages,  or  bleeding 
from  mucous  surfaces  may  be  visible  ;  in  other  cases  it  may  be  indicated 
by  certain  -physical  siyns,  as,  for  instance,  when  it  accumulates  in  the 
bronchial  tubes  or  a  pleural  cavity. 

Diagnosis.— There  are  three  main  classes  of  cases  which  ai-e  met  with 
in  medical  practice,  bearing  upon  the  diagnosis  of  hicmorrhage.  At 
present  it  will  only  be  practicable  to  offer  a  few  general  remarks  with 
refei-ence  to  these  several  groups,  more  complete  details  on  the  subject 
being  given  in  relation  to  individual  hfBmorrhages. 
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1.  Blood  may  escape  or  be  discharged  externally,  as  through  the  mouth, 
nose,  or  anus,  or  along  with  the  urine.  Tlie  points  to  be  then  determined 
are  : — a.  The  actual  occuri-ence  of  haamorrliage,  and  the  amount  of  blood 
lost.  h.  The  source  of  the  bleeding,  both  as  regards  the  organ  or  part 
from  which  the  blood  conies;  and  the  vessels  from  which  it  escapes. 

c.  The  immediate  cause  of  the  hajmorrliage,  and  the  pathological  condi- 
tion or  lesion  upon  which  it  depends.  At  the  outset  it  is  necessary  to 
warn  strongly  against  relying  too  implicitly  on  the  mei-e  statements  of 
patients  with  regard  to  ha3niorrhage,  it  being  the  duty  of  the  prac- 
titioner to  see  the  blood  for  himself,  if  possible,  and  to  submit  it  to  an 
adequate  exainination,  thus  ascertaining  definitely  and.  certainly,  not 
only  whether  bleeding  has  really  taken  place,  but  also  the  quantit}^  and. 
charactei's  of  the  blood  discharged.  It  must  be  borne  in  mind  that 
malingerers  sometimes  pretend  to  be  the  subjects  of  haemorrhage,  while 
other  patients  mislead  unintentionally;  that  certain  materials  may  re- 
semble and  be  mistaken  for  blood  ;  and  that  this  is  sometimes  so  altered 
in  its  characters,  or  mingled  with  other  substances,  especially  when  it 
comes  from  the  alimentary  canal,  that  it  cannot  be  recognized  as  blood. 
The  observation  of  the  quantity  and  characters  of  discharged  blood  is 
often  of  material  assistance  in  the  diagnosis  of  the  source  and  imme- 
diate cause  of  hiTsmoi-rhage,  which  is  further  aided  by  a  consideration  of 
the  history  of  the  patient;  the  mode  in  which  the  blood  is  expelled ; 
the  accompanying  symptoms,  both  local  and  general  ;  the  results  of 
objective,  and  particularly  of  special  modes  of  physical  examination  ; 
and  the  further  progress  of  the  case.  Should  there  be  pex'sistent  or 
repeated  bleeding,  the  cause  of  which  is  not  evident,  it  must  on  no 
account  be  allowed  to  continue  without  making  strict  local  examination, 
with  a  view  of  finding  out  its  source. 

2.  The  diagnosis  of  exti-avasation  of  blood  into  the  substance  of 
organs  or  tissues  has  next  to  be  considered.  When  hfemon-hages  are 
subcutaneous,  they  are  genei'ally  easily  recognized,  but  those  which 
tako  place  in  connection  with  oi'gans,  as  the  brain  or  lungs,  or  into  the 
substance  of  deep  tissues,  often  present  moi'e  or  less  difficulty  in  their 
diagnosis.  Extravasation  associated  with  an  organ  is  usually  indicated 
by  obvious  local  syjnptoras  I'eferable  to  such  organ,  which  are  fi-e- 
quently  sudden  in  their  onset.  In  this  class  of  cases  the  diagnosis 
comprehends: — a.  The  fact  of  haemorrhage  having  occurred,  and  its 
distinction  from  other  lesions.  b.  The  exact  seat  of  the  extravasation, 
so  far  as  this  can  be  determined.     c.  The  amount  of  blood  eftused. 

d.  The  direct  effects  produced  upon  the  implicated  organ;  and  the 
further  morbid  changes  subsequently  set  up  by,  or  as.sociated  with  the 
extravasation.  These  questions  can  only  be  decided  by  a  careful  con- 
sideration of  each  individual  case  in  all  its  details. 

3.  Haemorrhages  sometimes  take  place  into  spaces  within  the  body, 
as  into  serous  or  mucous  cavities,  and  these  may  be  on  a  large  scale. 
Not.  uncommonly  such  cases  are  very  obscure,  and  it  is  impossible  to 
make  a  positive  diagnosis,  but  in  some  instances  this  might  be  arrived  at 
from  a  previous  knowledge  of  the  presence  of  some  morbid  condition 
likely  to  be  attended  with  such  an  event,  for  example,  an  aneurism  ;  the 
occurrence  of  general  symptoms  of  shock  and  loss  of  blood  ;  and  the  dis- 
covery of  local  physical  signs  indicative  of  the  accumulation  of  blood. 

Prognosis. — In  the  large  majority  of  instances  hamiorrhage  must  be 
regarded  as  more  or  less  serious,  but  its  gi-avity  diffei's  very  widely  in 
diiierent  cases,  and  occasionally  it  is  a  favourable  event  witliin  certain 
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limits.  TJie  chiel:  circumstances  which  iiitluence  the  prognosis  "when 
blood  escapes  externally  arc  : — 1.  Its  amount.  2.  Its  source,  and  the 
immediate  cause  of  the  bleeding.  3.  The  power  of  checking  the  hamior- 
rhage,  and  its  liability  to  recur,  with  the  frequency  of  such  recurrence. 
4  Tlie  previous  conditio!!  of  the  system,  and  the  efFects  of  the  loss  of 
blood.  It  is  remarkable,  ho\vever,from  what  grave  conditions  induced  by 
hiemorrhage  recovery  may  take  place.  Extravasations  into  organs  are 
always  serious,  but  their  degree  of  danger  depends  on: — 1.  Their  size 
and  number.  2.  The  org-an  involved,  and  the  precise  seat  of  the  lesion. 
•i.  The  cause  of  the  hasmorrhage.  4'.  The  immediate  and  remote  efFects 
n|)on  the  organ  implicated.  Haemorrhage  into  internal  cavities  is 
generally  highly  dangerous,  on  account  of  its  ordinary  causes  ;  the  sexious 
interference  with  the  functions  of  important  organs  which  it  involves  ; 
;ind  the  loss  of  blood,  which  cannot  be  prevented  by  any  direct  means. 

Treatment. — The  general  principles  and  indications  which  are  applic- 
able to  the  treatment  of  haemorrhages  in  medical  practice,  and  the  means 
by  which  they  are  to  be  carried  out,  are  as  follows  : — 

1.  The  first  indication  is  to  stop  the  bleeding,  should  this  be  desirable  ; 
and  to  prevent  its  recurrence.  It  is  not  always  advisable  to  check  luemor- 
rhage,  provided  the  amount  of  blood  lost  is  not  serious,  for  it  may  be 
the  means  of  warding  off  some  worse  evil,  as  in  many  cases  of  bleeding 
from  piles,  or  of  epistaxis.  Usually  it  needs  to  be  stopped,  atid  the 
following  are  the  measures  to  be  borne  in  mind  for  this  purpose  :  — 

a.  Absolute  rest  of  the  hotly  in  the  recumbent  posture  is  frequentl}'^ 
demanded;  and,  so  far  as  this  is  practicable,  the  part  from  which  the 
blood  comes  should  be  kept  in  a  quiescent  state,  every  disturbing  action 
being  avoided,  such  as  cough  in  cases  of  hfemoptysis,  or  vomiting  in 
those  attended  with  haematemesis.  Any  exertion  that  is  liable  to  excite 
the  heart,  or  to  cause  undue  pressure  upon  the  interior  of  the  vessels, 
should  be  strict!}^  guarded  against.  Unnecessary  physical  examination 
must  also  be  forbidden.  It  is  of  great  importance,  moreovei',  to  prevent 
any  mental  excitement,  and  to  keep  the  patient  calm  and  hopeful. 

b.  Attention  to  position  may  prove  most  serviceable,  one  main  object 
being  to  assist  the  return  of  blood  by  the  veins  ;  and  every  impediment 
to  the  venous  circulation  must  be  removed  or  avoided.  The  effect  of 
posture  is  strikingly  shown  in  the  arrest  of  hteniorrhage  from  varicose 
veins  of  the  legs,  by  merely  raising  the  limbs  to  a  higher  level  than  the 
body.  Sir  Joseph  Lister  explains  the  influence  of  certain  positions  in 
stopping  bleeding,  by  the  theory  that  the  arteries  become  contracted, 
through  the  influence  of  the  nervous  system,  and  he  believes  that  the 
(•ffect  may  travel  some  distance  by  extension  along  the  vessels,  or  may 
influence  remote  vessels  by  reflex  or  sympathetic  action. 

c.  The  circulation  must  be  maintained  in  as  calm  a  state  as  possible, 
;iiid  should  the  heart  be  excited,  cardiac  sedatives  are  of  the  utmost  value' 
such  as  aconite,  tartar  emetic  in  small  doses,  opium  or  morphine,  the  last- 
mentioned  being  often  very  useful  as  a  subcutaneous  injection.  In  other 
instances  digitalis  is  indicated,  to  control  and  regulate  the  action  of  the 
heart.  Venesection  is  sometimes  resorted  to,  with  the  view  of  lowerinn- 
the  cardiac  action,  but  this  measure  can  only  very  rarely  be  indicated  in 
tJie  treatment  of  haemorrhage. 

The  administration  of  asirt«(7en^s  in  full  doses  is  generally  called 
tor  in  medical  practice  in  treating  ha;morrhage,  the  most  important  beine- 
Hcetate  of  lead,  gallic  or  pyrogallic  and  tannic  acids,  dilute  or  ar-omatic 
sulphuric  acid,  alum,  iron-alum,  oil  of  turpentine,  preparations  of  ergot 
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or  ei'jot.in,  tinctui-e  or  solution  of  perchloride  of  iron,  and  tincture  of 
Iianiainelis.  Some  of  these  may  he  advantageously  combined,  and  eithei- 
opium  or  digitalis  frequently  forms  a  most  useful  adjunct  Subcutaneous 
injection  of  ergotin,  ergotinin,  or  solerotinic  acid  may  often  be  employed 
with  great  benefit.  The  ordinary  vegetable  astringents  are  of  but  little, 
if  any,  value  in  the  treatment  of  internal  haemorrhages.  All  food  and 
drink  should  be  taken  cold  ;  and  stimulants  must  not  be  given  unless 
absolutely  required.  In  some  forms  of  hsemorrhage  the  constant  sucking- 
of  ice  is  decidedly  serviceable. 

e.  Local  vieasures  are  often  indicated,  such  as  pressure ;  plugging  of 
canals  ;  astringent  applications  ;  or  cold,  especially  by  means  of  ice,  which 
may  be  usefully  applied  to  the  neighbouring  surface,  as  to  the  chest  or 
epigastrium  in  certain  cases  of  liEemoptysis  or  ha»matemesis,  or  even  to 
distant  parts,  as  in  the  treatment  of  epistaxis,  which  may  .sometimes  he- 
checked  by  the  application  of  cold  to  the  back  of  the  neck.   The  employ- 
ment of  cold  in  internal  hismorrhages  must  always  be  practised  with  dis- 
cretion, and  its  effects  watched.     In  cases  of  hasmorrhage  from  certain 
mucous  surfaces  it  may  be  desirable  to  employ  astringent  injections. 
Injections  or  a  spray  of  hot  water  have  been  found  very  serviceable  in 
some  forms  of  haemorrhage  from  mucous  surfaces.     In  certain  cases  it 
becomes  necessary  to  have  recourse  to  more  urgent  measures,  such, 
as  the  use  of  the  cautery  or  galvano-cautery,  or  torsion  or  ligature  of 
vessels. 

/.  It  is  highly  important  to  improve  the  general  condition  of  the 
patient,  and  the  state  of  the  blond,  should  these  be  at  fault  and  give 
i"ise  to  a  tendency  to  bleeding,  by  the  exhibition  of  good  diet,  tonics, 
tincture  of  perchloride  of  iron,  and  similar  remedies.  In  this  way 
haemorrhage  may  often  he  prevented  when  it  tends  to  recur.  On  the 
other  hand,  when  it  is  associated  with  a  full  plethoric  habit,  the 
administration  of  saline  aperients  from  time  to  time  is  very  serviceable, 
while  the  diet  must  be  restricted.  Saline  purgatives  are  aAso  in  much 
favour  with  some  practitioners  in  the  immediate  treatment  of  special 
forms  of  haemorrhage,  such  as  haemoptysis. 

g.  Sometimes  it  is  advisable  to  draw  off  blood,  either  to  the  superficial 
structures  over  the  seat  of  haemori-hage,  or  to  some  distant  part,  by 
means  of  heat  or  sinapisms,  leeches,  or  dry  or  wet  cupping;   or  to- 
prevent  it  from  entering  a  part,  by  the  aid  of  pressure  upon  the  main 
arteries. 

2.  The  second  indication  is  to  attend  to  the  general  effects  of  the  loss 
of  blood.  Syncope  must  be  treated  by  position,  stimulants,  and  other 
appi'opriate  measures,  as  will  be  more  fully  described  in  a  future  chapter. 
In  some  cases  transfusion  of  blood  is  demanded,  in  order  to  save  life. 
AniBmia  due  to  loss  of  blood  calls  for  the  administration  of  some  pre- 
paration of  iron,  with  proper  dietetic  and  hygienic  management.  {See- 

ANiP^MIA.) 

3..  The  local  effects  of  effused  blood  must  also  receive  attention.  In 
exceptional  instances  it  may  be  desirable  in  medical  practice  to  have- 
recourse  to  some  surgical  operation,  in  order  to  remove  a  clot,  as  in  some- 
cases  of  intra-cranial  haemorrhage.  Usually  all  that  can  be  done  is  to 
keep  the  part  affected  entirely  at  rest;  and  to  employ  measures  Avhich 
tend  to  promote  the  absorption  or  removal  of  the  exti-avasoted  blood. 
The  administration  of  iodide  of  potassium,  and  the  application  of" 
blistei's,  are  often  decidedly  useful  measures  for  aiding  its  absorption. 
If  inflammation  is  set  up,  this  must  be  treated  on  ordinary  principles. 
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H^MOPHIMA. — HEMORRHAGIC  DiATHESIS. 

Pathology  and  JEtiology. — Under  these  terms  are  included  certain- 
cases  in  which  there  is  a  liability  to  excessive  haemorrhages  from  slight 
causes,  supposed  to  be  due  to  a  peculiar  constitutional  condition  or  dia- 
thesis. The  condition  is  often  hereditai^y,  and  may  be  observed  in  several 
members  of  the  same  family,  the  individuals  being  known  as  "bleeders."' 
Mr.  Hutchinson  thinks  it  may  be  associated  wUh  hereditary  gout  The 
tendency  to  hfemorrhage  is  congenital.  Hemophilia  is  far  more  frequent 
in  males  than  females,  and  the  latter  do  not  usually  present  the  com- 
plaint in  its  typical  form.  At  the  same  time  it  seems  to  be  through  the 
mothers  rather  than  the  fathers  that  it  is  transmitted  to  the  sons.  The 
subjects  of  hemophilia  do  not  exhibit  any  obvious  peculiarities.  It  has 
been  stated  that  the  blood  presents  certain  changes  to  account  for  the- 
haemorrhage,  namely,  deficiency  of  fibrinogenous  elements  and  of  red 
corpuscles^  but  the  most  competent  authorities  affirm  that  the  blood  is- 
not  altered;  nor  have  any  definite  changes  been  discovered  in  the  blood- 
vessels, although  it  is  presumed  that  these  vessels  are  really  in  an^. 
abnormal  condition. 

Symptoms.  — Haemophilia  very  rarely  manifests  itself  at  birth,  but  is- 
usually  revealed  in  early  infancy ;  sometimes  at  the  time  of  the  second 
dentition,  or  even  later  in  life.  The  symptoms  include  a  marked  tendency 
to  haemorrhages,  either  both  spontaneous  and  traumatic,  or  in  the  less 
marked  cases  merely  spontaneous ;    and  swelling  of  the  joints.  The- 
bleeding  is  almost  always  of  the  capillary  variety.    When  spontaneous, 
it  may  be  preceded  by  local  premonitory  symptoms  similar  to  those- 
which  are  met  with  in  other  forms  of  hfemorrhage.    It  usually  takes- 
place  from  mucous  surfaces,  epistaxis  being  most  frequent  in  children. 
The  frequency  of  the  hemorrhages,  their  duration,  and  the  amount  of 
blood  lost,  vary  in  dift'erent  cases  and  at  different  times.  Interstitial 
extravasations,  either  diffused  or  circumscribed,  and  superficial  ecchy- 
moses  may  also  occur.    Traumatic  haemorrhages  also  vary  in  their- 
site  and  extent,  and  may  arise  fi'om  contusions  ;  wounds  or  cuts,  how- 
ever insignificant  in  themselves  ;  or  slight  operations,  such  as  vaccina- 
tion, leeching,  tooth-extraction,  cutting  the  frtenum  linguae,  or  opening- 
an  abscess. 

When  the  joints  are  affected,  those  of  large  size  are  mainly  involved,, 
especially  the  knee-joint.  Usually  there  has  been  some  injurj^  to  cause- 
the  haemorrhage,  but  not  necessarily.  An  affected  articulation  is 
swollen,  more  or  less  fluctuating,  and  painful.  The  enlargement  seems- 
to  depend  upon  extravasation  of  blood  into  the  intei-ior  of  the  joint. 

The  haemon-hages  in  hemophilia  may  prove  fatal,  either  rapidly  or 
slowly;  or  they  leave  a  condition  of  extreme  anemia,  which  lasts  for  a 
long  time,  or  may  never  be  recovered  from.  In  connection  with  the  joint- 
affection  febrile  symptoms  may  supervene,  and  this  condition  sometimes 
continues  for  a  long  period,  while  relapses  are  very  liable  to  occur.  Those- 
who  are  the  subjects  of  this  complaint  rarely  recover  completely. 

Treatment. — Persons  who  are  affected  with  hemophilia  should,  if 
practicable,  live  in  a  warm  climate.  They  require  good  food,  including 
plenty  of  meat.  Terruginous  preparations  and  cod'livcr  oil  seem  to  be 
the  best  medicinal  remedies.  Marriage  ought  to  be  forbidden,  and  this 
particularly  applies  to  women  belonging  to  families  of  "bleeders."  On 
no  account  should  any  operation  be  performed  likely  to  cause  hemor- 
rhage, especially  tooth-extraction.    It  is  very  difficml't  to  check  bleeding 


'60 


THEOUY  AND  MIACTICK  OP  MEDICINE. 


'ty  the  oi'dinary  measures,  but  early  compression  appears  io  unswei- 
best  171  traumatic  forms.  Tincture  of  poichloi-ide  of  iron  in  full  doses 
may  at  the  same  time  be  given  internally.  The  effects  of  the  loss  of 
blood  must  be  treated  on  ordinary  principles;  and  transfusion  maybe 
called  lor.  In  the  ti-eatmgnt  of  the  condition  of  the  joints,  rest  and 
•support  are  chiefly  indicated. 


CHAPTER  VI II. 

INFLAMMATION. 

Ini-'LAMMation  is  one  of  the  most  frequent  and  important  morbid  pro- 
■cesses  with  which  we  have  to  deal  in  medical  practice,  both  in  itself  and 
its  results.  In  former  editions  of  this  work  I  have  been  accustomed  to 
consider  the  subject  at  some  length,  but  it  has  now  assumed  such  pro- 
portions that  I  have  thought  it  desirable  to  omit  theoretical  discussions, 
which  more  properly  belong  to  works  on  PATHOLOCiV,  and  to  confine  my 
remarks  to  the  more  practical  aspects  of  inflammation. 

Pathology  and  JGtiology. — The  most  prominent  views  held  as  to  the 
immediate  origin  or  causation  of  inflammation  are— (a)  That  it  is  the 
physiological  effect  of  the  damage  done  to  a  tissue  when  it  is  injured, 
provided  the  injury  is  not  so  intense  as  to  destroy  its  structure  and 
vitality,  the  blood-vessels  and  circulation  being  alone  concerned  in  the 
process  ;  (b)  that  some  disturbance  of  the  nervous  system,  either  centric 
or  of  particular  nerves,  is  a  necessary  factor;  (o)  that  it  is  an  active 
process,  attended  with  an  alteration  or  perversion  of  the  nutrition  of  the 
tissues  themselves;  (d)  that  it  is  directly  and  invariably  due  to  the 
action  of  "germs"  or  micro-organisms.  The  last-mentioned  view, 
originally  advanced  by  Hueter  and  Ogston,  is  most  in  favour  at  present, 
and  especially  in  relation  to  suppuration,  which  is  one  of  the  results  of 
inflammation,  bacteria,  and  particularly  certain  species  of  micrococci, 
being  almost  always  found  in  collections  of  pus.  The  most  common 
varieties  are  SiapJiylococcvn  pyogenes,  aureus,  and  alius,  and  Strepiocorcns 
pyogenes ;  but  sevei  al  others  have  also  been  recognized  in  acute  abscesses, 
which  are  believed  to  have  pyogenic  pioperties.  According  to  this  theory 
inflammation  is  really  an  infective  lesion,  whatever  may  be  its  moj-e 
obvious  cause,  which  is  regai'ded  as  merely  predisposing  ;  and  in  this  con- 
nection it  may  be  mentioned  that  phagocytosis  is  now  supposed  to  take  an 
active  part  in  the  inflammatory  process.  It  cannot  be  admitted,  how- 
ever, that  the  germ-theory  applies  to  all  cases  of  inflammation,  or  even 
of  suppuration, for  these  changes  certainly  can  occui' without  the  presence 
of  any  micro-oi'ganisms,  according  to  reliable  and  careful  observers. 

Exciting  Causes. — Whether  we  agree  with  the  germ-lheoiy  of  in- 
flammation or  not,  the  condition  is  generally  brought  about  by  what  may 
be  conveniently  regarded  as  exciting  causes,  and  these  may  be  grouped  ns 
follows  : — 

a.  Local. — These  include  mechanical  injury  or  irritation  of  variou.s 
kinds;  chemical  irritants;  excessive  heat  or  cold;  definite  specific 
organisms  acting  locally ;  undue  exercise  or  activity  of  an  organ:  and 
direct  irritation  of  a  nerve,  Avhen  the  inflammation  sometin)es  appeai-s 
in  the  course  of  such  nerve  at  a  distance  from  the  actual  seat  of  irritation. 
Not  only  is  inflammation  associated  with  surgical  injuries,  or  other 
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traumatic  causes,  but  in  medical  practice  mechaTiical  causes  setting  up. 
irritation  are  also  very  common,  such  as  pressure  or  friction,  foi'eign 
bodies,  calculi,  extravasated  blood  or  clots,  particles  floating  in  thev 
atmospliere,  worms  and  parasites,  diseased  bone  or  cartilage,  gouty  or- 
other  morbid  deposits,  tumours,  and  the  like.  Several  drugs  or  poisons 
may  act  as  chemical  irritants,  some  of  them  originating  special  kinds  of 
inflammation,  or  affecting  particular  sti-uctures.  Under  the  same  cate- 
gory may  be  mentioned  certain  stinging  animals  and  plants;  some- 
forms  of  ii'ritation  associated  with  improper  food  or  its  products,  or  with 
alcoliolic  excess  or  abuse  of  condiments;  retained  or  decomposed  excre- 
tions ;  and  irritant  gases  in  the  air.  Pathologists  who  do  not  acknow- 
ledge the  germ-theory  would  attribute  the  inflammation  which  may  be 
set  up  by  unhealthy  pus  or  gangrenous  fluids  to  a  chemical  irritant. 

b.  General. — Under  this  head  come  cases  of  inflammation  resulting 
from  general  chilling  of  the  body,  however  caased  ;  from  the  accumula- 
tion of  deleterious  morbid  products  in  the  system,  as  in  connection  with 
high  or  prolonged  pyrexia,  or  in  gout  or  rheumatic  fever  ;  from  the- 
action  of  specific  poisons  producing  their  several  special  diseases  ;  and 
those  forms  of  internal  inflammation  attributed  to  the  sudden  disappear- 
ance of  a  chronic  skin-disease,  or  the  suppression  of  habitual  discharges, 
if  such  really  exist. 

c.  Secondary. — Wheu  an  organ  or  structure  is  inflamed,  secondary  in- 
flammation may  be  set  up  in  other  parts,  by  direct  extension;  hj  so- 
called  "  metastasis,"  as  is  commonly  supposed  ;  by  sympathetic  or  reflex 
nerve-irritation;  or  by  embolic  particles  or  septic  materials  being  con- 
veyed by  the  agency  of  the  blood-vessels  or  lymphatics. 

Fredisposing  causes. — These  are  classed  as  general  and  local,  and  they 
may  not  only  influence  the  occurrence  of  inflammation,  but  also  its  seat, 
variety,  and  progress.    The  most  important  general  predisposing  causes, 
usually  recognized  are  debility  with  impoverishment  of  the  blood;  ple- 
thora, especially  from  over-feeding,  combined  with  excessive  indulgence- 
in  stimulants  and  general  luxurious  habits  ;  and,  above  all,  the  presence 
of  some  morbid  poison  in  the  blood,  as  in  the  case  of  the  eruptive- 
fevers,  gout,  rheumatism,  or  syphilis ;  or  when  the  products  of  tissue- 
change  accumulate  in  the  system,  either  from  too  rapid  disintegration, 
•as  in  fevers,  or  from  deficient  action  on  the  part  of  the  excretory  oi'gans, 
•  specially  the  kidneys  and  skin.    Children  and  old  people  are  on  th&- 
whole  most  liable  to  inflammation,  but  this  statement  does  not  apply  to 
all  structui-es.    Persons  of  sanguine  temperament  ai-e  also  believed  ta- 
be  more  predisposed  than  others.    The  chief  Inrnl  predisposing  cause.s 
of  inflammation  are  mechanical  or  passive  congestion  ;  defective  nutrition 
of  the  tissues,  their  power  of  resistance  being  diminished,  as  after  a 
previous  attack  of  inflammation,  or  when  the  vessels  are  in  state  of 
degeneration  ;  and  impaired  innervation.    The  last  cause  acts  ]iartly  by 
lowering  the  vitality  of  the  tissues;  but  chiefly  by  diminishing  the- 
power  of  sensation  and  motion,  so  that  the  patient  is  often  not  aware  of 
the  presence  of  irritants,  and  is  at  the  same  time  unable  to  remove  them. 

Anatomical  Characters.— Under  this  head  it  will  be  expedient  ta 
describe  at  the  outset  the  minute  changes  which  are  characteristic  of 
the  inflammatory  process. 

A.  HisTOLOfiTCAi,  Changks. — The  microscopical  changes  which  occur  in 
inflammation  maybe  considered  in  the  following  order  : — 

1.  Changen  in  connection  with  the  Blood-vessels,  Circulalimi,  and  Blood.— 
Ihe  phenomena  associated  with  the  va.scular  system  constitute  a  most 
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important  pai-t  of  the  inflammatory  process,  and  they  occasion  some 
■or  its  more  obvious  anatomical  signs. 

a.  Blood-vesseU.—ln  almost  all  causes  inflammation  is  attended  with 
:an  immediate  dilatation  of  the  small  ai-teries  ;  rarely  there  is  a  primary 
contraction  of  short  duration,  according  to  some  observers.  If  the 
irritation  is  sufficient  to  cause  inflammation,  the  dilatation  is  permanent, 
and  increases  gradually  for  some  ten  or  twelve  hours,  then  remaining 
stationary,  the  vessels  also  becoming  elongated  and  tortuous.  The  veins 
•enlarge  after  a  while,  and  they  assume  a  varicose  or  aneurismal  aspect, 
presenting  little  irregular  bulgings  and  contractions.  The  capillaries 
■also  dilate,  while  their  walls  undergo  structural  changes  in  course  of 
time,  fat-granules  accumulating  in  their  substance,  especially  around 
the  nuclei,  and  they  send  out  processes  by  budding,  which  finally  join 
together.  In  an  inflamed  vascular  structure  vessels  which  were  pre- 
viously visible  become  obviously  enlarged  ;  while  new  vessels  come  into 
view  where  none  were  seen  before. 

6.  Circulation. — Inflammation  has  been  usually  described  as  being 
■attended  at  first  with  increased  rapidity  or  acceleration  of  the  flow  of 
blood,  constituting  what  has  been  long  known  as  determination  of  blood; 
but  this  phenomenon  does  not  appear  to  be  essential,  and  some  patho- 
logists consider  that  it  forms  no  actual  part  of  the  inflammatory 
process.  The  acceleration  is  soon  followed,  when  it  occurs,  by  a  rather 
sudden  return  to  the  normal  rate  of  movement,  and  afterwards  the 
*cii-culation  lags,  and  gradual  retardation  takes  place,  this  change  com- 
mencing in  the  veins,  or  sometimes  it  flags  almost  suddenly.  A  to-and- 
fro  oscillation  is  then  often  seen  ;  and  finally  complete  capillary  stasis  or 
-stagnation  occurs,  the  vessels  appearing  to  be  crowded  with  red  cor- 
puscles. The  stasis  may  be  at  first  transitory,  but  it  afterwards  becomes 
permanent.  Finally  thrombosis  or  coagulation  of  the  blood  may  occur, 
but  not  until  the  capillary  walls  are  dead.  In  an  inflamed  area  all  the 
different  conditions  affecting  the  movement  of  the  blood  may  frequently 
be  observed  in  neighbouring  vessels.  The  quantity  of  blood  which 
actually  flows  through  an  inflamed  part  is  greatly  increased  in  the  earlj' 
part  of  the  process,  and  Cohnheim  proved  experimentally  that  about  four 
times  the  normal  amount  of  blood  may  flow  through  an  inflamed  limb. 

c.  Blood. — Important  phenomena  are  observed  in  connection  with  the 
blood-corpuscles: — The  wliite  co7-puscles  accumulate  in  the  vessels,  es- 
pecially in  the  veins,  falling  out  from  the  mid-stream,  loitering  along 
and  finally  adhering  to  the  Avail,  thus  forming  a  continuous  motionless 
layer,  the  central  current  still  persisting,  though  at  a  much  diminished 
rate,  until  stasis  is  completed.  Some  observers  believe  that  there 
is  an  actual  production  of  these  corpuscles  in  the  inflamed  part, 
and  that  their  number  is  in  this  way  increased.  After  a  time  so-called 
migration  takes  place,  the  corpuscles  penetrating  the  walls  of  the 
vessels,  through  which  they  may  be  observed  in  various  stages  of  their 

transit.  The  liberated  white  corpuscles  are  named 
-A^i  P        leucocytes.,  and  after  they  leave  the  vessels  they  send 
A      ^v)^^     out  processes,  assume  peculiar  sliapes,  and  migrate 
^^(jl^l   '^^^la^^m^     far  and  wide  into  the  surrounding  tissues,  at  the 
f^^'       same  time  often  undergoing  a  process  of  division. 
2  ii-ud  thus  becoming  increased  in  number.    The  red 

Amiehoid  Luiicncytes  (v.     corpuscles  exhibit  the  same  tendency  to  aggrega- 
UeckiinsiKu.sen  )         ^.^^^  ^^^^  ^^^^.^^  ^j^^^,  frequently  look  like 

rods  of  red  coral,  ov  they  may  adhere  to  each  other  so  closely  that 
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their  outlines  are  quite  obscured.  Often  a  sudden  extravasation 
of  a  number  of  coloured  blood-discs  takes  place  from  a  capillary,  which 
Las  been  termed  diapedesis.  They  also  migrate  through  the  walls 
•of  the  vessels,  chiefly  the  capillaries,  but  not  neai-ly  to  the  same  extent 
as  the  white  blood-cells  as  a  rule  ;  in  the  most  severe  inflammations, 
however,  where  blood  stagnates  in  a  large  number  of  capillaries,  the 
reverse  may  be  the  case.  In  an  inflamed  area  no  migration  occurs  in  the 
■centre,  where  there  is  stasis  ;  around  this  both  white  and  red  coi^puscles 
•escape;  but  in  the  outer  circle  only  white  corpuscles  migrate. 

Another  phenomenon  which  almost  invariably  occurs  in  inflammation 
is  the  exudation  of  the  liquid  portion  of  the  blood  out  of  the  vessels  into 
the  surrounding  tissues.  Its  exact  nature  and  quantity  will  vary  mucli 
according  to  the  seat  and  intensity  of  the  inflammation,  as  will  be  more 
fully  pointed  out  further  on. 

The  alterations  thus  far  described  cannot  of  course  be  observed  in 
:structures  which  have  no  vessels,  such  as  the  cornea  or  cartilage;  but  they 
may  then  be  noticed  in  the  vessels  of  neighbouring  tissues,  from  which 
■ihe  nutriment  which  supplies  the  non-vascular  structures  is  derived. 

2.  Changes  in  the  affected  tissues. — According  to  the  so-called  "  cellular 
pathology,"  which  was  at  one  time  generally  accepted,  the  most  im- 
portant element  in  the  inflammatory  process  consists  in  a  primary 
•disturbance  of  the  process  of  nutrition  in  the  tissues  themselves.-  This 
•doctrine  is  held  by  few,  if  any,  pathologists  at  the  present  day  ;  and  what- 
•ever  nutritive  changes  occur  are  generally  regarded  as  secondajy  and 
subordinate  to  the  vascular  phenomena  already  described.  There  can 
be  no  doubt  that  nutrition  does  become  affected  in  inflammation,  and 
this  is  observed  in  diiferent  degrees  in  different  tissues.  Some  inflam- 
mations have  been  named  parenchymatous,  such  as  that  involving 
•cartilages,  this  term  being  intended  to  imply  that  nutritive  changes  in 
the  tissues  themselves  constitute  the  prominent  feature  of  the  inflam- 
matory process. 

In  the  earlier  period  of  inflammation  the  change  which  the  ai?ected 
"tissue  is  supposed  to  undergo  is  an  increase  in  the  nutritive  activity  of 
certain  cellular  elements.    This  increased  activity  is  said  to  be  observed 
•chiefly  in  connection  with  those  cells  which  are  active  in  health,  and 
which  contribute  by  their  growth  and  proliferation  to  the  maintenance 
•of  the  structure  of  which  they  form  a  part.    Hence  it  is  exhibited  most 
strikingly  by  the  epithelial  elements  of  the  skin,  mucous  membranes, 
and  glandular  organs;  and  to  a  less  degree  by  the  endothelium  lining 
serous  membranes  and  allied  structures.    It  is  very  questionable  whether 
ihe  fixed  cells  of  connective  tissue  or  of  the  cornea,  or  cartilage-cells 
■undergo  any  active  changes  in  inflammation,  but  at  any  i-ate  they  are 
far  less  in  degree;  while  in  the  higher  tissues,  such  as  nerve-cells,  they 
•do  not  occur  at  all.    The  inflammatory  process  affects  youiig  cells  much 
more  than  those  of  older  growth;  and  the  changes  are  more  marked  in 
proportion  to  its  intensity.    These  changes  are  thus  described  :  — The 
•cells  exhibit  active  amoeboid  movements,  and  undergo  many  alterations 
in  form,  throwing  out  pi'ocesses  in  various  directions.    They  generally 
■enlarge,  their  protoplasm  increasing  in  amount,  at  the  same  tiine 
becoming  cloudy  and  granular,  so  that  it  conceals  any  enclosed  nuclei. 
This  is  exemplified  by  the  so-called  "cloudy  swelling"  of  the  renal 
■epithelium  in  acute  inflammation  of  the  kidney.    Cell-proliferation  or 
(jermination,  as  it  is  termed,  then  takes  place,  leading  to  the  active  pro- 
•duction  of  new  cells  by  endogenous  development. 
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The  latci"  effects  of  inflammation  upon  .tissues  is  in  many  cases  to. 
impair  theii'  nutrition  more  or  less,  or  even  to  destroy  them,  "as  will  b(^ 
n\ore  fully  pointed  out  presently.  New  cells  are  prone  to  decay,  espe- 
cially it'  they  are  very  quickly  produced,  and  if  the  inflammation  has 
been  severe;  but  they  may  develop  into  a  permanent  lissue,  Avhicii 
tends  to  be  of  lower  organization  than  the  original  one.  Where  inter- 
cellular substance  exists,  as  in  cellular  tissue  or  cartilage,  this  often 
softens  and  breaks  down,  and  the  entire  structure  may  become  at  last 
completely  destroyed,  the  histological  elements  being  involved  in  tho 
common  destruction. 

B.  P.\THOLOfiicAi.  Products  and  Terminations. — It  now  remains  to  poinr 
out  the  move  gross  changes  associated  with  inflammation,  and  its  modes 
ot"  tej-mination. 

1.  The  changes  already  described  having  taken  place  to  a  greater  o)* 
less  extent,  resolution  may  follow,  that  is,  a  subsidence  of  the  vascular 
disturbances,  and  the  absorption  of  any  exudation,  the  tissue  affected 
being  restored  to  its  normal  condition.  Any  leucocytes  which  are  present 
in  it  either  imdei'go  fatty  degeneration  before  absorption,  or  possibly  mav 
re-enter  the  blood-vessels  or  lymphatics.  Resolution  may  take  place- 
very  quickly — dcliiesce'iice  ;  or  it  is  supposed  that  metastasis  may  happen. 
Avhich  implies  the  disappearance  of  inflammation  from  one  part,  with  its 
simultaneous  appearance  in  some  other  structure. 

2.  ExtulaHo'ii  and  Effusion. — As  already  stated,  inflammation  is  usually 
attended  with  an  escape  of  fluid  from  the  vessels,  varjdng  much  in  quan- 
•tity  and  composition.  The  materials  exuded  under  diffei-ent  circumstances 
arc  chiefly  scrnm  and  lihrvnous  exudation  or  lymph.  Blood  or  mucin  may 
be  mixed  with  these  inflammatory  products  under  certain  circumstances, 
but  they  do  not  call  for  special  consideration. 

<i.  Serum — Serous  Efn.tiori. — The  best  examples  of  this  effusion  are 
seen  in  connection  with  inflammation  of  serous  membranes,  and  in  the 
•submucous  tissue  of  certain  parts,  such  as  the  larynx.  The  fluid  is  not 
uniform  in  its  composition  and  characters,  but  contains  a  variabk> 
amount  of  albumen,  and  frequently  also  a  small  proportion  of  fibrino. 
genous  elements,  with  a  considerable  quantity  of  phosphates  an 
chlorides.  It  may  remain  for  a  long  time  unaltered  ;  or  is  absorbed 
sooner  or  later;  or  becomes  more  or  less  purulent.  The  less  severe  tho 
inHamnuit(uy  process,  the  inore  likely  is  the  effusion  to  be  merely  serous. 

b.  Fibrinous  Exudation — Lymph —Coagulable  Lymph — Liflammatory 
Exudafidii. — These  terms  are  applied  to  an  exudation  which  is  produced 
in  certain  forms  of  inflammation,  the  material  exuded  containing  more 
or  less  fibi-inogenous  elements,  and  being  spontaneously  coagulable.  It 
is  especially  observed  in  inflammation  of  serous  membranes  ;  and  is 
more  likely  to  occur  when  the  inflammation  is  severe.  There  is  in 
reality,  however,  no  distinct  line  of  demarcation  between  this  exudation 
and  inflammatory  serous  effusion.  It  contains  a  number  of  cells,  Avhich 
are  probably  all  leucocytes. 

Two  kinds  of  lymph  have  long  been  recognized,  namely,  the  plastic  oi*- 
fihrinons,  which  contains  abundant  fibrin-forming  ingredients,  tends  to 
coagulate,  and  pr-omotes  tissue-development ;  and  the  aplastic,  corpu.-'- 
ciilar,  or  croupous,  in  which  there  are  a  large  number  of  cells,  exhibiting 
but  little  tendency  to  organization,  but  being  on  the  other  hand  prone  to- 
become  purulent  or  to  undergo  degeneration. 

Aftci-  inflammation  has  subsided  the  lymph  frequently  becomes 
organized  into  a  new  tissue.    Some  pathologists  affirm  that  only  tho- 
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leucocytes  and  the  cells  produced  by  proliferation  develop,  the  liquid 
portion  merely  noni'ishin<5'  these  elements  ;  others  maintain  that  the 
fibrin  coaf^ulates  and  tibrillates,  and  itself  contributes  to  the  formation  of 
tissue.  Some  kind  of  connective  or  fibrous  tissue  is  generally  produced, 
but  bone,  elastic  tissue,  epithelium,  or  fat  may  be  ultimately  formed. 
Certain  of  the  higher  tissues,  such  as  muscle  and  nerve,  are  never 
developed  under  these  circiimstances.  This  organization  is  well  seen  in 
the  changes  which  occur  in  the  granulation-tissue  by  which  wounds 
cicatrize,  and  in  the  adhesions  and  thickenings  formed  in  connection  with 
inflamed  serous  membranes.  The  consequences  of  these  changes  are  often 
very  serious,  various  structures  becoming  thickened,  hai-dened,  contracted, 
or  bound  together,  and  transparent  tissues  being  rendered  opaque. 

Even  after  organization  a  process  cf  degeneration  may  set  in,  evidenced 
by  wasting  or  withering,  the  organized  tissue  becoming  dry,  yellow, 
liorny,  and  stiff  ;  by  fatty  or  liquefactive  change,  which  may  lead  to  its 
absorption  ;  or  by  the  formation  of  black  pigment. 

3.  Siqjpnration  or  Formation  of  Pus. — Suppuration  is  a  common 
result  of  inflammation,  but  the  tendency  to  this  termination  varies 
according  to  the  tissue  affected,  and  the  constitutional  condition  of  tbo 
patient,  and  it  is  generally  more  liable  to  take  place  if  the  inflammation 
is  very  severe  and  concentrated.  Pus  may  form  on  a  free  surface  and 
be  discharged,  being  then  often  mixed  with  other  materials ;  it  may 
accumulate  in  serous  or  other  cavities  ;  or  it  ma.y  involve  the  siabstance 
of  tissues  and  organs,  either  as  a  circumscribed  abscess,  or  as  diffuse 
pnrulent  inflltration.  Healthy  pus  is  a  thick,  viscid,  pale  yellow  liquid, 
odourless,  alkaline  in  reaction,  Avith  a  specific  gravity  of  about  1030.  It 
consists  of  a  fluid  portion — liquor  puris — in  which  float  pus-corpuscles 
and  other  microscopic  particles.  Liquor  puris  is  an  albuminous  fluid, 
but  also  contains  salts,  pyin,  chondrin,  and  fat.  The  corpuscles,  as 
usually  seen  under  the  microscope,  closely  resemble  white  blood-cor- 
puscles in  size  and  appearance,  being  more 
or  less  round  or  sometimes  irregular,  and 
granular,  and  having  one  or  more  nuclei, 
which  are  rendered  more  evident  ,by  the 
addition  of  acetic  acid,  and  often  break  up 
when  acted  upon  by  this  reagent.  They 
have  the  power  of  spontaneous  movement 
and  migration,  and  can  alter  in  form,  as  well 
as  increase  in  number  by  fission.  It  is  now 
generally  supposed  that  the  gi-eat  majority 
of  the  pus-cells,  especially  in  the  eai'lier 
stages  of  inflammation,  are  merely  leuco- 
cytes; and  some  pathologists  maintain  that 
they  are  solely  derived  from  this  source. 
Others  hold  that  they  are  also  formed  by  proliferation  of  the  cells  and 
germinal  matter  of  tlie  affected  tissue,  and  that  they  increase  in  number 
by  cleavage  and  endogenous  formation. 

Various  kinds  of  pus  are  described,  such  as  healthy  or  laudaUe ; 
ichnrnus^  or  ivatery ;  serous;  sanious  or  bloody.  It  may  "decompose  and 
form  highly  noxious  gases ;  or  it  may  undergo  physical  and  vital 
changes  if  not  discharged,  its  fluid  portion  being  absorbed,  while  its 
cells  become  withered  and  undergo  fatty  degeneration,  so  that  it  is  con- 
verted into  a  caseous  mass,  containing  fat  granules,  cholesterin,  shrivelled 
cells,  and  nuclei.    Ultimately  the  remains  may  calcify. 

P 


Fio.  3. 

Pus-corpuscles.  «.  From  a  liealfch- 
ily-graiiuhi  in<i  wound  ;  b.  Frnm  an 
abscess  in  tlwareolir  tissue;  c.  Tlie 
same  treated  with  dilute  acetic 
acid  ;  d.  From  a  finus  in  bone 
(necrosis)  :  e.  Migratory  pus-oor- 
puscles.  (Itindjlciscti). 
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4.  Other  obvi(ius  results  of  iiiflamtnafion  vvliicl)  may  occur  ai-e  nofttning 
of  tissues,  which  may  termiimle  in  the  complete  "breaking-down  and 
destruction  of  the  structuies  involved;  or  iuterstilial  nhsorpiion  some- 
times. 

5.  Ulceration. — When  inflammation  destroys  the  tissues  on  a  sui  face, 
an  is  formed.  If  this  is  quite  superficial,  only  epithelium  being 
removed,  it  is  termed  an  exconaliun  or  erosion.  Ulcer's  of  different  kinds 
frequently  occur  in  connection  with  mucous  surfaces.  Usually  there  is 
a  discharge  of  pus  after  the  inflammatorj'^  pj-ocess  subsides.  An  nicer 
cicatrizes  by  Ihe  development  of  granulation-tissue  into  tibrous  tissue, 
and  the  cicatrix  in  certain  cases  afterwards  tends  to  conti-act,  and  may 
thus  lead  to  serious  consequences.  Ultimately  the  original  sti-uciuies 
may  be  developed  anew,  but  this  is  not  accomplished  for  a  long  time,  and 
some  tissues  are  never  reproduced  after  ulceration. 

6.  Gangrene  or  Mortification. — If  inflammation  is  very  intense,  rapid 
death  of  the  involved  tissue  in  mass  may  result  under  certain  circum- 
stances, and  a  slough  is  formed,  which  becomes  isolated  and  detached 
from  the  living  textures,  leaving  an  ulcerated  surface.  Almost  any 
tissue  may  thus  mortify,  but  gangrene  from  mflamniation  is  particularly 
liable  to  occur  in  connection  with  the  subcutaneous  areolar  tissue,  and 
the  mucous  membrane  of  the  alimentary  canal,  being  but  rarely  seen  in 
the  substance  of  organs.  It  is  in  these  cases  of  the  moist  kind,  and 
therefore  the  slough  is  liable  to  undergo  rapid  decomposition.  Bone 
may  become  necrosed  as  the  result  of  inflammation. 

General  Morbid  Anatomy. — The  exact  appearances  and  other  objec- 
tive characters  which  accompany  inflammation  in  a  particular  case  must 
of  necessity  vaiy  widely,  according  to  the  part  involved  ;  the  intensity, 
rate  of  progress,  and  ty])e  of  the  inflammatory  process  ;  the  natui-e  and 
amount  of  its  products,  which  differ  materially  in  dift'ei-ent  tissues  ;  and 
numerous  other  circumstances.  Hence  it  is  not  practicable  to  give  a 
definite  and  precise  general  description  of  its  more  obvious  anatomical 
characters.  It  may,  however,  be  useful  to  present  a  bi'ief  summai-y  of, 
and  to  contrast  the  more  evident  effects  which  inflammation  produces  in 
connection  with  some  of  the  principal  classes  of  structures. 

Thk  Skin. — The  morbid  changes  which  accojnpany  cutaneous  in- 
flammation are  so  obvious  and  well-known,  that  they  have  come  to  be 
regarded  and  familiai^ly  described  as  the  typical  and  characteristic 
signs  of  the  inflammatory  process.  One  of  the  most  constant  anatomical 
characters  is  i-edness,  varying  in  its  extent,  degree,  and  hue,  the  latter 
usually  tending  towards  brightness.  Tliere  is  increased  local  heat, 
either  evident  to  the  touch  or  detected  by  the  thermometer.  .Swelling 
or  thickening  of  the  cutaneous  structures  is  often  evident  ;  and  they 
eithei"  feel  soft  or  firm  according  to  the  conditions  present.  'JMie  epi- 
thelium undergoes  proliferation,  while  the  supei'ficial  layei-s  fi-equeiitly 
soon  lose  their  vitality  and  are  shed  freely.  Serum  may  be  effused  upon 
the,  surface  of  the  skin,  giving  rise  to  superficial  moisture;  under  the 
epidermis,  originating  vesicles,  or  larger  bulla^,  or  blisters  ;  or  into  the 
tissues  beneath,  causing  subcutaneous  cedema.  A  fibrinous  exudation 
containing  leucocytes  may  also  collect  in  the  substance  of,  or  beneath  the 
skin,  the  tissues  hence  feeling  thickened,  firm,  and  brawny.  The  glands 
are  liable  to  become  enlarged,  their  cells  increasing  rapidly.  Papules, 
wheals,  or  pustules  form  in  certain  varieties  of  cutaneous  inflammation  ; 
or  it  may  lead  to  superficial  cracks  or  abra.sions,  ulceration,  diffu.se  sub- 
cutaneous suppuration,  or  gangrene. 
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The  skiu  is  the  seat  of  peculiar  kinds  of  inflammation  in  connection 
•with  several  of  the  acute  specific  fevers.  In  chronic  forms  the  cutaneous 
structures  undergo  serious  and  permanent  organic  changes. 

SgiiOUS  and  allied  MiCMHRANKS. — In  serous  inflammations  there  is  at 
.first  marked  redness,  with  loss  of  polish,  more  or  less  opacity,  and 
•swellino-of  the  affected  membrane.  Then  a  fibrinous  exudation  collects 
on  the' surface,  varying  much  in  its  amount,  characters,  and  arrange- 
ment, which  contains  abundant  cells,  consisting  chiefly,  or  according  to 
sonie'pathologists,  entirely  of  leucocytes,  but  according  to  others  partly 
derived  from  proliferation  of  epithelium-cells.  At  the  same  time  an 
.effusion  of  serum  takes  place  into  the  cavity,  which  is  more  or  less 
turbid,  and  may  contain  coagula,  as  well  as  numerous  cells  similar  to 
those  present  in  the  fibrinous  layer.  The  further  tendency  is  usually 
towards  the  absorption  of  this  fluid,  and  the  formation  of  thickenings, 
adhesions,  or  agglutinations  involving  the  serous  surfaces.  These  are 
•generally  supposed  to  result  from  the  organization  of  the  layer  of  lymph 
with  its  enclosed  cells,  fibrous  tissue  being  thus  developed.  It  has  been 
■stated,  however,  that,  at  least  in  many  cases,  this  fibrinous  layer  does 
not  become  organized,  but  undergoes  fatty  degeneration  and  subsequent 
■absorption;  and  that  the  adhesions  result  from  the  development  of  small 
vascular  granulations  which  form  on  the  surface  of  the  membrane,  under 
the  epithelium.  Pas  may  be  produced  if  the  inflammation  is  intense  or 
prolonged,  as  well  as  under  other  special  circumstances. 

It  may  be  stated  that  the  general  tendency  of  serous  inflammations  i.s 
to  originate  morbid  materials  capable  of  absorption,  or  tending  towai-ds 
■organization  into  fibrous  tissue. 

Mucous  Memhranes. — In  connection  with  mucous  membranes  three 
varieties  of  inflammation  are  generally  recognized,  namely,  catarrhal; 
croupous,  mevihranous,  plaslir,  or  fibrmous ;  and  diphtheritic. 

n.  Catarrhal.  —  This  is  the  ordinary  form  of  mucous  inflammation.  It 
■commences  with  hyperaemia  and  swelling  of  the  membrane,  which  is  at 
first  abnormally  dry.  Soon,  however,  thei-e  is  an  increased  secretion  of 
:i  watery  or  viscid  mucus,  the  latter  containing  abundant  cells,  and  if  the 
inflammation  continues,  the  discharge  assumes  a  more  or  less  muco- 
purulent or  even  purulent  appearance,  owing  to  the  large  Tiumber  of 
■cells  present,  many  of  which  have  the  precise  chai  acters  of  pus-cells. 
The  mucous  glands  and  follicles  enlarge,  and  are  also  filled  with  cells. 
In  some  cases  the  submucous  tissue  becomes  intilfi-ated,  and  if  it  is  of 
lax  texture  may  be  considerably  oedematous.  Abrasi(ms  or  ulcers  of  a 
mucous  surface  are  frequently  originated  by  inflammation,  and  gangrene 
may  ensue.  If  the  process  becomes  chronic,  considerable  changes  are 
produced  in  the  structure  of  Ihe  membrane  and  its  glands. 

h.  Cronpons. — This  variety  of  mucous  inflammation  differs  from  the 
former  in  that  a  layer  of  so-called /aZ.se  membrane  is  deposited  on  the 
Kui-face,  vat-ying  in  thickness  and  consistence.  It  consists  of  coagulated 
fibi-in,  either  amorphous  or  fibrillated,  enclo.sing  epithelium  and  other 
■cells;  or  it  may  be  entirely  made  up  of  altered  epithelium  cells,  with- 
out any  fibrin.  Even  when  distinctly  fibrillated  it  shows  no  tendency 
towards  peimanent  organization. 

c.  Diphtheritic.-  Some  pathologists  regard  diphtheritic  as  differing" 
fi'om  croupous  inflammation,  in  that  a  fibrinous  exudation  forms  not  only 
upon,  but  also  in  the  substance  of  and  beneath  the  mucous  membrane, 
which  as  a  consequence  is  destroyed  and  converted  into  a  slough,  and  an 
iilcerated  surface  is  left  on  its  separation.    Special  microbes  are  prescnfc 


68 


.THEOllT  AND  rilACTICE  OF  MEDICINE. 


in  true  diplitheritic  deposit,  and  it  is  to  tlieir  action  that  the  necroti(v 
changes  are  pi^obably  due. 

It  will  thus  he  seen  that  inflammation  of  mucous  membranes  differs 
from  that  of  serous  membranes  in  that  the  products  have  little  or  no- 
tendency  to  become  organized. 

Organs. — In  addition  to  other  causes  which  influence  the  inflamma- 
tory process,  the  pathological  results  of  inflammation  of  a  solid  organ 
depend  veiy  materially  upon  the  structures  entering  into  its  formation, 
and  they  farther  differ  even  in  the  same  organ  according  to  the  par- 
ticular tissue  involved.    In  acute  inflamjnation  there  is  almost  always  a 
change  in  colour,  which  usually,  though  not  invariably,  tends  towards 
redness  at  first,  but  subsequently  may  pass  through  various  hues.  The 
vessels  are  ovei-loaded,  and  an  unusual  amount  of  blood  escapes  on 
section.    Some  organs  become  tiedematous  in  the  early  stage  of  inflam- 
mation, so  that  a  quantity  of  serous  fluid  can  be  expressed  from  their 
tissues.    The  principal  more  immediate  effects  ai^e  pi-oliferation  and' 
detachment  of  epithelium  cells,  where  these  exist,  the  products  either 
accumulating  or  being  carried  away;  changes  in  special  structures,  such 
as  those  of  the  liver  or  nerve-centres,  usually  of  a  destructive  character; 
escape  of  fibrinous  exudation  and  leucocytes;  and  either  increase,  or 
softening  and  breaking  down  of  interstitial  tissue,  where  this  is  pi-esent. 
On  account  of  these  effects  many  very  obvious  alterations  in  physical 
characters  are  brought  about.    Inflamed  organs  are  often  enlarged  and 
heavier  than  normal,  or  tlie  specific  gravity  of  the  affected  portion  is 
increased.    Occasionally  inflammation  leads  to  wasting  and  diminution- 
in  bulk ;  or  the  size  may  remain  unaltered.    The  consistence  may  be 
increased  or  diminished,  some  structures  becoming  apparentlj'  firmer 
and  more  solid,  others  undergoing  rapid  softening;  it  is  often  found, 
however,  that  even  when  organs  seem  to  be  unusually  fii*m,  their  con- 
sistence is  really  lessened,  the  affected  parts  readily  tearing  or  breaking 
down  under  pressure.    A  section  frequently  reveals  marked  altei-ations 
in  general  appearance  and  structure;  and  inflannnatory  products  may 
be  visible  to  the  naked  eye,  or  microscopic  examination  i-eveals  their- 
presence.    The  subsequent  progress  varies  considerably.    Resolution  or- 
absorption  often  takes  place,  the  structures  being  restored  to  their 
normal  condition  ;  or  the  inflammation  may  terminate  in  speedy  destruc- 
tion of  the  tissues,  the  formation  of  an  abscess,  diffuse  suppuration,  oi- 
gangrene.     Ultimately  an  inflamed  organ  may  remain  pei'manently 
more  or  less  altei-ed;  or  i-emnants  of  pathological  ])roducts  may  be 
evident,  in  the  form  of  fibroid  tissue,  caseous  or  calcareous  deposits,  oi- 
other  materials.    Chronic  inflammation  of  organs  usually  tends  to  cause- 
contraction  and  hardening  of  their  structure,  with  increase  of  cellulai- 
or  fibrous  tissue. 

Symptoms. — The  precise  clinical  phenomena  associated  with  inflam- 
mation necessarily  present  much  diversity  according  to  its  seat,  intensity, 
pi-oducts,  and  otlier  circumstances,  but  the  following  outline  will  serv(- 
to  indicate  their  general  nature. 

1.  Local. — a.  If  an  inflamed  part  is  visible,  it  usually  presents  the 
characteristic  ohjeclive  phenomena  already  described  under  the  anatomical 
characters,  especially  redness  {rohor),  swelling  (tumor),  and  increased 
local  heat  (ardor). 

b.  Inflammation  is  commonly  attended  with  local  suhjective  .tiimpfomf. 
Of  these  pain  is  one  of  the  most  frequent,  its  severity  and  character.>i 
differing  much  according  to  the  tissne  affected  ;  it  may  be  entirely  ab- 
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.sent,  however,  even  when  structures  are  involved  which  are  usually  very 
painful  when  inHamecl.  Anything  that  disturbs  or  irritates  the  affected 
part  will  generally  aggravate  the  painful  sensations  ;  while  there  is 
.almost  always  tenderness  on  pressure,  if  the  inflamed  part  can  be  thus 
influenced,  which  may  exist  even  without  any  spontaneous  pain.  Other 
morbid  sensations,  not  amounting  to  nctual  pain,  are  often  complained 
■of,  such  as  uneasiness,  itching,  burning,  fulness  or  tension.  Sympa- 
thetic pains  are  sometimes  referred  to  parts  distant  from  the  seat  of  in- 
flammation ;  or  pain  may  only  be  felt  in  some  remote  structure,  which  is 
.supplied  by  the  same  nerve  as  that  which  is  affected. 

C:  The  functions  of  inflamed  organs  and  tissues  are  always  disturbed 
more  or  less,  on  account  of  the  vascular  disorder  ;  of  actual  changes  in 
the  involved  textures  ;  of  the  mechanical  effects  of  the  pathological  pro- 
ducts; and  of  the  acts  which  these  frequently  excite  with  a  view  to 
their  removal,  such  as  cough  in  bronchitis.  Secretions  are  often  modi- 
fied as  to  quantity,  general  characters,  and  composition,  when  the  organs 
forming  them  are  inflamed. 

d.  The  accumulation  of  effusion  or  exudation  may  lead  to  more  or  less 
serious  symptoms,  by  interfering  with  iieighbourincj  structures  and  organs. 
This  is  well  exemplified  in  cases  of  inflammation  of  serous  membranes 
leadino-  to  much  effusion. 

e.  When  internal  parts  are  the  seat  of  inflammation,  this  condition 
•can  often  be  made  out  by  physical  examination,  which  reveals  physical 
signs  usually  associated  with  the  presence  of  inflammatory  products. 

2.  General,  or  Constitdtional. — At  present  it  must  suffice  to  state 
that  the  general  symptoms  of  acute  inflammation  are  those  of  fever  or 
jpyrexia,  which  will  be  hereafter  described.  The  fever  is  often  of  the  so- 
called  inflammatory  type  at  the  outset,  but  differs  much  in  its  intensity, 
•especially  according  to  the  tissue  affected.  The  occurrence  of  suppura- 
tion is  often  indicated  by  one  or  more  severe  rigors,  and  the  fever  is 
•then  apt  to  be  irregular,  or  to  assume  the  adynamic  or  the  hectic  type. 
Typhoid  or  adynamic  symptoms  are  also  liable  to  be  developed  under 
•other  circumstances,  but  particularly  if  the  inflammation  assumes  a  low 
form,  or  if  it  terminates  in  gangrene. 

The  fever  attending  inflammation  is  regarded  as  symptomatic,  but  its 
cause  is  not  satisfactorily  explained.  It  has  been  chiefly  referred  to  in- 
creased production  of  heat  at  the  seat  of  inflammation,  which  raises  the 
temperature  of  the  blood  passing  through  the  part ;  to  the  entrance  into 
the  blood  of  some p?/7-0(7e«/c  substance  formed  there;  or  to  some  effect 
produced  on  the  nervous  system.    {See  Fever.) 

In  many  forms  of  acute  inflammation  the  blood  is  hyperinotic,  and 
coagulates  firmly,  often  presenting  the  "  buffy  "  coat.  The  red  corpuscles 
•often  show  a  marked  tendency  to  run  together,  and  under  the  micro- 
scope are  seen  to  form  "  rouleaux." 

Treatment. — It  is  not  easy  to  give  even  a  general  outline  of  the 
treatment  of  inflammation,  as  this  has  to  be  so  materially  modified 
'Tinder  different  circumstances.  At  the  same  time  it  may  be  worth 
while  to  point  out  the  principles  upon  which  the  management  of  this 
important  morbid  condition  should  be  conducted,  and  the  chief  measures 
•employed. 

A.  Measures  must  be  taken  to  prevent  inflammation,  should  there  be 
any  condition  present  in  which  it  is  likely  to  be  set  up.  For  instance, 
•after  an  injury  the  part  affected  should  be  kept  at  rest,  and  appropriate 
remedies  applied.    In  conditions  of  the  blood  which  tend  to  originate 
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secoudary  iTiflammations,  every  care  should  be  exercised  in  wardinj^  olf 
sucli  iiiflnences  as  ai'c  likely  to  favour  this  event.  If  there  is  parafysis 
of  any  part,  all  local  sources  of  irritation  must  be  avoided.  These  illus- 
trations will  suffice  for  this  point. 

B.  Supposing  inflammation  to  have  become  established,  the  main 
indications  for  treatment,  and  the  means  for  carrying  ihem  out  are  as 
follows : — 

1.  The  first  indication  is  to  mhdnc.  the  vwrh'd  process  as  soon  as- 
possible,  and  to  prevent  or  limit  the  formation  of  its  various  products. 
In  order  to  carry  out  this  principle,  it  is  essential  to  remove  the  cause  of 
the  inflammation,  if  practicable  ;  to  keep  the  part  affected  in  as  com- 
plete a  state  of  rest  as  possible,  physiological  as  well  as  physical  ;  to 
avoid  every  source  of  irritation  ;  and  in  many  instances  to  attend  to 
position,  so  as  to  obviate  local  accumulation  of  blood.  By  such 
measures  further  disturbance  will  be  avoided,  while  the  involved 
structures  ai-e  left  in  conditions  most  favourable  for  recovery. 

The  more  active  measures  employed  in  controlling  inflammation  are- 
those  usually  termed  aiitiplilogisHc,  the  more  immediate  object  of  which 
is  to  subdue  or  arrest  the  vascular  and  circulatory  disturbances  in  the 
inflamed  tissues.  It  is  necessary  to  allude  bi-iefly  to  the  most  important 
of  these  agencies  individually. 

a.  Bemoval  of  hlood. — This  was  in  times  past  the  great  remedy  for  in- 
flammation of  all  kinds,  but  at  the  present  day  the  tendency  is  to  go  to- 
the  opposite  extreme,  and  to  ignore  blood-letting  altogether.  Blood  may 
either  be  removed  by  venesection  or  arteriotomy — general  blaod-hftiiig  ; 
or  it  may  be  taken  immediately  from  the  vessels  in  the  neighbourhood 
of  the  affected  structure,  by  means  of  leeches,  cupping,  punctui-es, 
scarification,  or  incisions— /ora/  hinud-letting.  Venesection  is  the 
common  method  of  general  blood-letting,  but  without  entei-ing  into  any 
discussion  on  the  subject,  I  venture  to  express  the  opinion  that  it  is  not 
often  required  at  the  present  day  in  the  treatment  of  inflammation,  and 
great  care  should  be  exercised  before  adopting  it  in  any  individual  case. 
If  practised  at  all,  it  should  be  had  recourse  to  at  an  early  period,  before 
inflammatory  products  have  accumulated  to  any  extent.  Local  blood- 
letting is  frequently  most  serviceable,  and  undoubtedly  it  is  not  made 
use  of  to  the  extent  which  it  deserves.  By  this  means  the  vessels  of  a 
part  can  be  considerably  relieved,  and  thus  a  most  beneficial  local  effect 
produced,  while  the  general  bulk  of  the  blood  is  not  materially 
diminished,  or  the  patient  lowered  in  any  appreciable  degree. 

b.  Certain  vascular  depressants  are  much  emploj'ed  in  checking  or 
modifying  the  inflammatory  process.  Of  these  the  most  important  are 
preparations  of  antimcjny,  aconite,  veratrum  vii-ide,  and  digitalis  in  full 
doses.  Tincture  of  aconite  has  been  found  especially  useful  in  the 
milder  and  more  limited  forms  of  inflammation.  Tartarated  antimony 
has  long  occupied  a  prominent  position  in  the  treatment  of  certain  in- 
flammatory affections,  and  justly  so ;  it  exerts  a  powerful  influence 
over  the  heart,  while  at  ithe  same  time  it  inci-eases  some  of  the 
secretions. 

c.  A  class  of  remedies  often  of  much  A-alue  in  inflammation,  if  properly 
employed,  are  those  which  increase  the  j)rincipal  secretions  and  excretions, 
and  thus  relieve  the  circulation,  namely,  purgatives,  diaphoretics,  and 
diuretics.  Purgatives  must  be  used  with  caution,  but  it  is  generally 
advisable  to  keep  the  bowels  freely  open,  and  particulai-ly  when  the  blood 
is  loaded  with  products  of  tissue-waste.    The  best  diaphoretic  is  some 
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form  of  bath,  eapeciall}' tlie  vapour,  hot-air,  or  Turkish  bath.  Jaborandi 
has  been  fouiul  useful  in  some  forms  of  inflammation,  on  account  of  its 
diaphoretic  action.  Saline  mixtures  are  also  frequently  of  much  service. 
Of  coui'se  these  classes  of  remedies  are  as  a  rule  several  ly  contra-indicated, 
should  there  be  any  local  inflammation  of  the  bowels,  skin,  or  kidneys 
^espectivel3^ 

d.  Local  treatment. — There  are  certain  important  local  means  of  sub- 
duinu'  the  vascular  disturbance  in  inflammation,  and  thus  arresting  or 
raodifying  the  process.  Among  these  the  most  valuable  is  the  applica- 
tion of  cold.  Cold  may  be  applied  for  this  purpose  by  means  of  lint  or 
other  suitable  material  dipped  in  water,  iced  water,  or  evaporating  spirit- 
lotions  ;  irrigation;  ice,  or  a  mixture  of  ice  and  salt  contained  in  a 
bladder  or  india-rubber  bag.  It  is  in  the  early  stage  that  this  remedy 
proves  most  useful,  and  when  the  inflammation  is  quite  superficial  or 
affects  structures  near  the  surface  ;  it  has,  however,  been  strongly 
advocated  in  the  treatment  of  certain  internal  inflammations,  such  as 
pneumonia.  On  the  other  hand,  heat  and  moisture  act  very  beneficially 
in  some  cases,  applied  in  the  form  of  hot  poultices  or  fomentations.  In 
others  turpentine  fomentations,  dry-cupping,  mustard  poultices,  or 
blisters  are  valuable.  The  local  application  of  belladonna  has  been 
found  most  effective  in  inflammation  of  superficial  parts,  especially  as  a. 
combination  of  equal  parts  of  extract  of  belladonna  and  glycerine.  A 
lotion  containing  solution  of  subacetate  of  lead,  or  other  astringent  or 
sedative  applications,  are  al.so  useful  in  some  cases. 

2.  The  second  indication  is  to  endeavour  to  promote  the  ahsorptian,  or 
the  removal  in  some  other  way,  of  exudation  or  other  inflammatory  pro- 
dticts,  and  thus  to  avert  immediate  danger,  or  prevent  permanent  damage 
to  the  structures  affected.  This  will  be  favoured  by  attention  to  many 
of  the  points  already  mentioned,  such  as  rest  and  position.  If  absorption 
is  going  on  satisfactorily,  no  further  interference  is  needed.  In  order 
to  aid  this  process,  when  required,  certain  alteratives  are  extensively 
used.  Of  these  mercury  in  some  form  is  very  commonly  employed.  In 
syphilitic  inflammations  this  drug  acts  most  efficiently,  but  in  other 
cases  it  ought  at  least  to  be  used,  with  particular  caution,  if  at  all ;  a 
great  deal  of  harm  has  been  and  still  is  done  by  its  indiscriminate  use. 
Iodine,  especially  in  the  form  of  iodide  of  potassium  or  sodium,  is  often 
of  real  value.  Liquor  potassae  and  the  alkaline  bicarbonates  are  also 
serviceable  sometimes.  Absorption  of  inflammatory  products  may  un- 
doubtedly be  assisted  in  some  instances  by  acting  freely  on  the  various 
excretory  organs,  especially  by  promoting  the  functions  of  the  skin  by 
means  of  suitable  baths,  or  in  some  cases  by  jaborandi  or  pilocarpine. 
Tjocal  measures  intended  for  the  purpose  now  under  consideration  also 
frequently  produce  excellent  results,  particularly  the  employment  of 
various  foi-ms  of  counter-irritation,  such  as  blistering,  painting  with  pi'e- 
])aj-ations  of  iodine,  the  use  of  iiritating  liniments,  issues,  setons,  or  the 
actual  cautery.  Friction  and  regulated  pressure  are  in  some  cases  most 
sfrviceable,  and  in  practising  the  former  melliod  it  may  be  advisable  to 
use  absorbent  liniments  or  ointments.  Mercurial  ointment  is  much  em- 
ployed in  this  way. 

In  dealing  with  inflammation  of  certain  structures,  one  chief  point  to 
be  aimed  at  is  to  encourage  particular  acts  by  which  the  products  are 
discharged,  such  as  the  act  of  coughing  in  cases  of  bronchitis.  At  the 
same  time  it  is  often  possible  to  diminish  the  quantity  of  these  products, 
or  to  modify  their  chai-actcrs. 
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Under  special  circumstances  dparative,  procedures  are  not  uncom- 
monly called  for,  in  order  to  remove  inflammatory  products  which  resist 
all  other  methods  of  ti-eatment,  or  which  are  incapable  of  absorption. 
This  may  be  illustrated  by  large  serous  effusions,  or  by  accumulations 
of  pus  in  any  part,  which  often  demand  surgical  interference. 

3.  In  the  next  place  the  goieral  condition  of  the  patient  must  invariably 
be  attended  to: — The  various  forms  of  fever  met  with  must  be  treated 
according  to  the  principles  which  will  he  laid  down  when  considering 
this  subject.  If  the  inflammation  is  of  a  specific  character,  special 
remedies  are  called  for,  such  as  mercury  in  syphilis,  or  colchicum  in 
gout.  In  certain  other  foi*ms  of  inflammation  also  particular  medicines 
have  been  found  most  useful,  such  as  tincture  of  perchloride  of  iron  in 
erysipelas,  and  chlorate  of  potassium  in  inflammations  about  the  mouth 
and  throat.  Diet  must  be  regulated  according  to  cii'cumstances,  and  it 
is  impossible  to  lay  down  any  definite  rules,  so  much  depending  on  the 
part  affected,  the  state  of  the  patient,  and  other  circumstances.  Should 
there  be  any  tendency  to  depression,  nourishing  diet  and  stimulants  are 
called  for,  often  in  considerable  quantities,  and  this  is  especially  the 
case  if  suppuration,  ulceration,  or  gangrene  sets  in.  Tonics,  such  as 
quinine,  bark,  mineral  acids,  or  preparations  of  iron,  as  Avell  as  cod-liver 
oil,  are  then  also  indicated.  Of  course  it  is  necessary  to  pay  stiict 
attention  to  all  hygienic  and  sanitary  conditions. 

4.  Every  pi^ecautiou  must  be  taken  to  guard  as  far  as  possible  against 
the  occurrence  of  nntou-ard  terminations,  such  as  suppuration,  ulceration, 
or  gangrene.  Should  either  of  these  occur,  however,  it  must  be  treated 
by  appropi'iate  measures.  Thus,  the  escape  of  pus  must  be  encouraged, 
or  its  formation  checked  ;  ulceration  healed  ;  and  the  separation  of  dead 
paits  promoted. 

5.  It  is  often  necessary  to  attend  to  local  sympicms,  these  necessarily 
depending  upon  the  part  affected.  Among  them  a  prominent  one  is 
pain.  For  its  relief  many  of  the  remedies  already  considered  are  very 
valuable,  but  the  most  important  drug  for  this  purpose  is  opium.  It  is 
exceedingly  serviceable  in  many  inflammations  in  various  other  ways, 
such  as  by  inducing  sleep,  arresting  the  peristaltic  action  of  muscular 
tissues,  allaying  nervous  irritability,  and  probably  dii'ectly  influencing 
the  inflammatory  process.  Opium  is  contra-indicated  or  must  be  given 
with  great  caution  under  certain  cir-cumstances,  namely,  when  the 
respiratory  organs,  kidneys,  or  brain  are  involved.  Morphine,  hydrate 
of  chloral,  bromide  of  potassium,  tincture  of  henbane,  sulphonal,  and 
other  anodynes  or  hypnotics  are  also  very  useful  in  many  cases  for  the 
relief  of  pain  or  sleeplessness.  Other  symptoms  must  be  treated  on 
ordinary  principles. 


HYPEKTROPHY. 
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CHAPTER  IX. 
ALTEEATIONS  IN  NUTRITION  AND  GROWTH. 

I.  HYPERTROPHY. 

HvPEKTROPHY  implies  an  over-growth,  and  ought  to  be  strictly  limited  in 
its  meaning  to  the  "  increase  in  an  organ  or  structure  of  its  normal 
tissue-elements."  This  increase  may  be  due  either  to  enlargement  of 
these  e]e(n.ents  — simple  hypertwphy ;  or  to  a  multiplication  of  their 
mimher— mimerical  ' hypertrophy  or  hyperplasia.  It  must  be  noted  that 
an  organ  is  usually  made  up  of  several  structures,  either  of  which  may 
become  hypertrophied.  For  instance,  as  has  been  pointed  out  by  Sir 
Richard  Quain,  in  the  heart  either  the  muscular  tissue,  the  fibrous 
tissue,  or  the  fat  may  be  increased,  and  each  form  is  a  true  hypertrophy 
of  a  certain  kind.  In  most  cases,  however,  it  is  the  active  tissue  of  an 
organ  which  is  added  to,  and  its  functions  are  thereby  yjromoted. 
Muscle  is  peculiarly  prone  to  become  hypertrophied,  both  voluntary  and 
involuntary. 

JEtiology  and  Pathology. —  1.  In  the  great  majority  of  cases  hyper- 
trophy is  the  result  of  an  organ  or  part  heing  called  upon  to  <io  extra  icork, 
■and  it  is  truly  a  conservative  or  compensatory  lesion.  Thus,  in  the  case 
■of  hollow  muscular  organs,  such  as  the  stomach,  heart,  or  bladder, 
whenever  an  obstruction  exists  at  an  orifice  or  elsewhere,  interfering 
Avith  the  passage  or  exit  of  their  contents,  the  tissues,  especially  the 
muscular,  almost  always  hypertrophy.  Involuntary  muscular  tissue  is 
very  frequently  hypertrophied,  and  this  may  be  a  natui-al  event  for  a 
■definite  physiological  purpose,  of  which  the  pregnant  utei'us  affords  an 
illustration.  When  organs  are  in  pairs,  as  the  lungs  and  kidneys,  should 
one  be  incapacitated  in  any  way  from  performing  its  functions,  the 
other  may  undoubtedly  undergo  compensatory  hyperti-ophy. 

2.  Probably  pjrolonged  excessive  action  of  an  organ  may  lead  to  hy|3er- 
trophy.  Functional  palpitation  of  the  heart,  for  example,  does  in  excep- 
tional cases  certainly  cause  permanent  enlargement  of  this  organ.  It  is 
•a  familiar  fact  that  voluntary  muscles  enlarge  in  proportion  to  the  degree 
in  which  they  ai-e  exercised. 

3.  Excess  of  blood  floiving  to  a  part  may  unquestionably  originate 
hypertrophy  of  the  structures  thus  unduly  supplied  with  nutriment. 

4.  Increa.se  in  a  particular  tissue  may  result  from  the  presence  of  an 
■excess  of  its  formative  elements  in  the  system.    This  is  illusti'ated  by  the 
large  formation  of  adipose  tissue  throughout  the  body  which  occurs  in 
some  individuals. 

5.  Occasionally  hypertrophy  of  certain  structures  takes  place  without 
•any  obvious  cause,  and  the  condition  may  then  be  termed  idiopathic.  In 
some  instances  it  depends  upon  some  trophic  change  connected  with  the 
nervous  system. 

Anatomical  Characters. — Increase  in  weight  is  the  only  necessary 
result  of  hypertrophy.  Usually  there  is  enlargement  of  an  organ  thus 
■affected,  ajid  sometimes  change  in  shape,  but  not  always.  The  walls  of 
'hollow  organs  are  generally  thickened.    The  tissue  involved  may  be 
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([uite  natural  as  regai-ds  colour,  consistence,  and  other  physical  charac- 
ters;  or  these  may  be  more  or  less  altered.  The  newly-formed  structure 
is  often  prone  to  undergo  degeneration,  as  liappeus  not  uncommonly  in 
the  case  of  the  heart,  and  this  leads  to  further  chano'es  in  appearance 
and  other  characters. 

Symptoms. -It  frequently  happens  that  hypertrophy  of  an  organ  is. 
not  attended  with  any  symptoms  whatever,  especially  when  itiscom- 
pensatoi-y.  There  may  be  signs  of  its  increased  functional  activity,  of 
Avhich  the  patient  is  also  sometimes  (!onscious,  as  in  the  case  of  the  heart, 
and  this  excessive  action  occasionally  leads  to  more  or  less  serious  con- 
sequences. An  enlarged  organ  may  also  mechanically  interfere  with 
neighboQiing  structures.  Ph3^sical  examination  often  detects  hyper- 
trophy- when  it  is  not  otherwise  revealed. 

Treatment. —Should  anything  be  required  in  the  way  of  treatment 
of  hypertrophy,  the  indications  are  to  get  rid  of  the  cause,  if  practicable  ; . 
to  reduce  the  functional  activity  of  any  organ  affected  ;  to  diminish  the 
.supply  of  blood,  or  modify  its  composition;  and  to  use  such  remedies  as 
are  known  to  check  the  growth  of  any  special  organ  or  structure. 

II.  ATROPHY. 

Atuoi'HY  is  the  reverse  of  hypertrophy,  and  implies  a  diminution  in 
the  size  or  number  of  normal  tissue-elements,  the  former  being:  termed 
simple,  tlie  latter  numerical  atrophy,  but  both  forms  ai'e  fre(|uently  met 
with  in  combination. 

Degeneration  often  accompanies  atrophy,  and  when  structures  ai'e 
actually  destroyed  and  disappear,  they  must  of  necessity  pass  through 
a  process  of  decay  during  their  removal — necrubiods.  Atrophy  may  be 
general,  involving  all  the  tissues  and  fluids  of  the  body,  some,  however, 
more  than  others  ;  it  may  be  limited  to  a  particular  class  of  structures, 
such  as  the  muscular  or  glandular;  or  it  may  only  affect  a  special  oi-gau,  or 
even  one  of  its  (constituent  tissues,  for  exam[)le,  the  heart,  liver,  or  kidney. 

iEtiology  and  Patliology.- — The  following  outline  will  serve  to 
indicate  the  causes  to  which  atrophy  may  be  due  in  different  cases, 
excluding  certain  special  forms,  the  origin  of  which  has  not  been  as  yet 
a t i  s f ac  tori  1  y  d  e  t  eim  i  n  c  d . 

1.  Whatever  interferes  with  the  proper  nntrUive  qualifies  of  the  blood 
will  give  rise  to  general  wasting  to  a  greater  or  less  degree.  Hence  this 
may  axise  from  direct  loss  of  blood  ;  from  deliciency  in  the  quantity  or 
quality  of  the  food;  or  from  diseases  which  interfere  with  digestion  and 
assimilation,  as  well  as  those  which  lead  to  the  excessive  consumption 
or  waste  of  the  nutritive  elements,  such  as  Bright's  disease,  diabetes, 
])rolonged  suppuration,  or  phthisis.  In  cancer  there  is  frequently  an 
extraordinai-y  degree  of  wasting,  involving  also  the  internal  organs. 

2.  Combined  with  the  foregoing  cause,  or  acting  alone,  theie  is  often 
increased  wade  of  tissue,  such  as  that  which  occui-s  in  fevers  and  many 
other  diseases.  In  some  instances  this  kind  of  atrophy  is  limited  to  one 
organ,  of  which  acute  atrophy  of  the  liver  affords  an  illustration, 
although  the  pathology  of  this  disease  is  not  clearly  understood. 

8.  The  litalittj  and  nutritive  activity  of  the  tissues  generally  maybe 
impaired,  or  only  those  of  some  particular  pnrt  or  organ,  and  thus 
general  or  local  atiophy  may  result.  This  is  in  many  instances  the 
normal  course  of  event si^  associated  with  a  natural  iniiiairmenl.  or  cessa- 
tion of  functions,  as,  for  example,  in  senile  atrophy,  of  which  it  is  an 
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important  element,  as  well  as  in  tlie  wasting  of  oi-gans  or  structures, 
such  as  the  thymus  gland,  spleen,  and  lymphatic  glands,  which  at  a- 
certain  period  of  life  become  atrophied  because  their  functional  activity 
is  at  an  end.  The  same  thing  is  seen  in  the  rapid  diminution  in  the  size 
of  the  nterus  after  delivery.  In  other  instances  the  impairment  of 
vitality  of  a  part  is  due  to  some  previous  disease,  such  as  inflammation. 
Excessive  use  on  the  one  hand,  or  dehcient  exercise  on  the  other,  may 
lead  to  the  same  result.  There  can  be  no  doubt  that  if  certain  organs 
are  exercised  unduly  they  may  waste,  for  instance,  tlie  brain  or  testicle; 
while  examples  of  "the  opposite  condition  ai'e  found  in  the  wasting  of 
the  muscles  of  paralyzed  limbs,  of  bone  after  amputation,  or  of  nerves 
after  their  connection  with  the  cerebi-o-spinal  axis  has  been  severed. 

4.  An  important  cause  of  atrophy  is  a  deficitnt  svp2>]y  of  arterial  blood, 
in  Avhatever  way  this  may  be  brought  about,  whether  by  something 
dii-ectly  interfering  with  its  entrance  into  a  part,  or  by  over-loading  of 
the  veins  in  long-continued  mechanical  congestion.  To  some  extent  this 
will  explain  senile  atrophy,  the  heart  and  arteries  having  undergone 
degeneration,  and  the  circulation  being  consequently  feeble  or  impeded. 
It  is  in  the  production  of  local  atrophy,  however,  that  this  cause  maiiily 
acts,  and  any  structure  may  be  thiis  affected  if  the  supply  of  blood  is 
not  adequate  to  the  demand,  provided  this  is  not  so  deficient  as  to  lead 
to  more  serious  lesions. 

5.  Direct  pressure  upon  an  organ  or  tissue  may  occasion  atrophy,  partly,, 
but  not  entirely,  on  account  of  the  interference  with  the  vascular  supply 
thus  brought  about.  The  pressure  of  pericardial  adhesions  and  thicken- 
ings upon  the  heart  occasionally  causes  ati'ophy  of  this  organ;  but  the- 
best  illustration  of  this  form  of  atrophy  is  that  which  follows  the  con- 
tinued pressure  of  an  aneurism  or  solid  tumour,  by  which  bones  and 
other  structures  are  often  extensively  removed. 

6.  It  has  long  been  known  that  the  nervous  system  exercises  an. 
important  influence  over  nutrition,  but  this  fact  has  during  recent  years- 
been  moi-e  clearly  recognized.  Wasting  of  muscles  and  other  structures- 
may  be  definitely  associated  with  diseases  affecting  nerve-centres, 
especially  the  spinal  cord,  or  with  nerves.  This  I'csult  is  partlj^ 
attributed  to  want  of  use  or  cessation  of  function  ;  partly  to  impaired 
supply  of  blood  through  the  vessels  ;  but  probably  it  is  to  a  gi  eat 
extent  due  to  dii^ect  trophic  influence  exercised  by  the  nervous  system. 

7.  Certain  medicines,  such  as  mercur}^  iodide  or  bromide  of  potassium, 
and  alkalies,  when  administered  for  some  time,  have  the  power  of  causing 
the  absorption  and  wasting  of  pai'ticuhu- organs  or  tissues.  This  power 
IS  often  made  use  of  in  therapeutics,  for  the  purpose  of  promoting  the 
removal  of  morbid  products. 

Anatomical  Characters. — In  general  atrophy  or  marasmus  the  entire 
body  is  moi-e  or  less  wasted,  though  the  change  may  be  more  evident  in 
some  parts  than  others.  The  wasting  may  terminate  in  the  most  extreme 
emaciation.  The  fat  is  first  removed,  then  follows  muscular  tissue, 
and  subsequently  other  structures  become  atrophied,  as  well  as  the 
elements  of  the  blood  and  the  internal  organs.  There  is  corresponding- 
loss  of  weight,  both  as  regards  the  whole  body  and  pai-ticular  oi-gans! 
In  a  case  of  cancer  attended  with  much  emaciation  which  came  under 
my  notice,  the  heart  only  weighed  ^  ounces.  The  tissues  generally  feel 
ttabby  and  wanting  in  healthy  tone. 

Local  atiophy  i.s  necessarily  attended  with  diminution  in  weight  of 
the  oigan  or  part  involved,  and  there  is  usually  a  lessening  in  dimen- 
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sions  as  well,  though  this  is  not  invariably  the  case,  and  there  may  oven 
be  apparent  enlargement,  as  is  sometimes  observed  in  atrophy  of  bone. 
The  physical  characters  of  a  wasted  organ  are  generally  altered.  It 
appears  ])aler  than  normal  and  less  vascular,  while  its  consistence  is 
changed.  Frequently  it  feels  unusually  dry  and  firm,  and  may  be 
remarkably  tough,  because  its  fibi^ous  element  remains  longest 
unaffected ;  wasted  structures  may,  however,  lose  in  consistence  and 
become  softened;  while  bone  is  in  some  instances  much  rarified 
and  rendered  very  brittle,  so  that  it  crackles  and  breaks  down 
readily  under  pressure.  Atrophy  occasionally  leads  to  the  entire 
removal  of  a  particular  structure,  or  even  of  a  whole  organ,  so  that  not 
a  ti'ace  of  it  remains. 

It  is  needful  to  warn  against  mistaking  other  organic  changes  which 
lead  to  diminution  in  the  size  of  organs  for  mere  atrophy  ;  and  to  call 
attention  to  the  fact  that  congestion  or  other  conditions  may  obscure  the 
loss  of  weight  which  accompanies  this  pi^ocess. 

Symptoms. — The  appearance  of  the  patient  constitutes  the  most 
prominent  clinical  sign  of  general  marasmus,  but  it  must  be  remembered 
that  the  face  may  present  a  tolerably  healthy  aspect,  while  the  body  is 
much  emaciated.  The  reality  and  degree  of  wasting  can  only  be  made 
out  accurately  by  weighing  the  patient  fi'om  time  to  time,  and  this  is 
especially  required  in  the  less-marked  cases.  It  may  be  rapid  or  gradual 
in  its  progress.  As  a  rule  the  patient  experiences  a  sense  of  weakness, 
in  proportion  to  the  emaciation,  but  this  is  not  always  the  case.  The 
muscles  usually  feel  flabby  and  wanting  in  tone.  There  maybe  obvious 
indications  of  impaired  activity  on  the  part  of  certain  organs,  parti- 
culai'ly  the  heart. 

When  an  organ  becomes  atrophied,  there  may  be  no  sign  whatever  of 
this  condition,  or  more  or  less  serious  symptoms  may  result  from  inter- 
ference with  its  functions.  Local  atrophy  can  also  frequently  be  dis- 
covered by  physical  examination,  as  in  the  case  of  the  heart  or  lungs  ; 
and  when  an  external  pai't,  such  as  a  limb,  is  wasted,  this  is  easily 
recognized  by  proper  objective  investigation. 

Treatment.  —  In  the  treatment  oi  general  atrophy  the  indications  are:  — 
I.  To  endeavour  to  remove  the  cause  or  causes,  and  to  cure  any  disease  with 
which  it  may  be  associated.  2.  To  repair  the  w^aste,  by  introducing  into 
the  system  a  due  supjDly  of  nutritious  food,  in  such  form  as  it  can  be  best 
assimilated.  Milk  and  cream  are  of  great  service  in  many  cases,  as  well 
as  prepared  amylaceous  and  other  kinds  of  food  ;  alcoholic  stimulants  in 
model  ation  are  also  often  very  valuable.  If  from  any  cause  food  cannot 
be  swallowed,  it  is  frequently  of  great  consequence  that  it  should  be 
administered  by  means  of  some  feeding  apparatus,  or  introduced  into  the 
rectum  by  nutrient  enemata  or  suppositories.  3.  To  attend  to  the 
digestive  organs,  if  required,  giving  remedies  to  improve  the  appetite, 
or  to  promote  or  assist  digestion.  4.  To  regulate  the  hygienic  condi- 
tions, change  of  air  being  in  many  cases  a  most  important  part  of  the 
treatment.  6.  To  administer  medicines,  either  with  the  view  of  curing 
a  disease,  or  of  checking  any  pathological  pi'ocess  which  may  be  the 
cause  of  wasting,  such  as  fever  or  suppuration  ;  or  of  giving  tone  to  the 
system,  and  assisting  in  its  nutrition.  Cod-liver  oil  is  a  most  valuable 
remedy  in  many  forms  of  marasmus.  The  employment  of  "  massage  ' 
has  been  found  most  useful  in  the  treatment  of  certain  forms  of  general 
wasting,  especially  when  carried  out  according  to  the  "  Weir-Mitchell 
plan,  which  will  be  described  in  a  future  chapter. 


FATTY  DEGENERATlOif;'*-^-'''  -"OHCJl^  t  SUClFTfv. 

In  local  atrophy  attention  must  be  mainly  directed  to  improving  the 
nutrition  of  the  affected  part,  at  the  same  time  guarding  against  making 
any  undue  call  upon  it ;  or,  on  the  other  hand,  as  in  cases  of  atrophy 
from  paralysis,  endeavouring  to  rouse  the  involved  tissues  into  activity,, 
and  thus  to  promote  their  growth  and  vitality. 


CHAPTER  X. 

DEGENERATIONS. 

Strictly  s-peaking  a  de  gene  ratio')  is  a  retrograde  Dietanioi'jjhosi.s,  and 
implies  the  conversion  of  some  tissue  into  one  of  lower  type  and  oi-gani- 
zation  than  itself,  which  is  incapable  of  performing  efficiently  its  normal 
functions.  This  may  result  either  from  an  immediate  change  in  its- 
albuminous  components ;  or  from  a  molecular  absoi'ption  of  the  struc- 
tui-al  elements,  and  their  replacement  by  others  lower  in  the  scale.  The- 
term  degeneration  is,  however,  also  applied  to  certain  pathological  pro- 
cesses, in  which  a  new  material  is  deposited  in  the  midst  of  the  original 
elements  of  a  tissue,  which  frequently  leads  to  their  absorption,  and  may 
ultimately  replace  them  entirely.  These  two  kinds  of  so-called  degenera- 
tion have  been  respectively  denominated  metamiorpJiosis  and  vii,liLtration. 
They  comprehend  jiathological  changes  of  great  importance,  which, 
demand  individual  consideration. 


I.  FATTY  DEGENERATION. 

This  includes  Fatty  jietamorphosis  and  Fatty  JKinr/rRATiON,  each  of 
which  requires  separate  notice. 


1.  Fatty  metamorphosis. 

The  fact  of  the  direct  conversion  of  the  albuminous 
elements  of  tissues  into  fat  has  been  established 
by  observation  and  experiment.  It  takes  place 
in  cei-tain  physiological  processes,  and  is  a  fre- 
quent pathological  occun-ence,  being  also  one 
of  the  natural  events  of  decay  in  old  age,  when  it 
often  leads  to  serious  consequences.  The  formation 
of  adipocere  after  death  is  due  to  fatty  degeneration, 
and  this  change  can  be  produced  artificially  in  dead 
tissues.  The  process  may  take  place  in  connection 
with  cells  or  fibres.  The  fat  is  usually  deposited  in 
a  gi-anular  form,  but  ultimately  it  may  accumulate 
into  masses,  or  run  into  drops  of  oil.  The  granules 
are  recognized  by  their  dark  and  distinct  outline; 
their  peculiar  refractive  power  upon  light ;  and  their 
solubility  in  ether. 

When  cells  undergo  fatty  degeneration,  they  often 
enlarge  and  become  more  spherical  and  distended. 
The  granules  first  appear  at  a  distance  from  the 
micleus,  scattered  irregularly;  they  then  increase 
m  number  and  size,  obscure  the  nucleus,  and  finally 


or  protein. 
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i-eiider  it  quite  invisible.    The  cell- wall  is  often  ruptured  or  absorbed 
leaving  merely  an  accumulation  of  granular  fat,   which  frequently 
separates  into  its  constituent  particles,  owing  to  intermediate  liquefac- 
tion. ^ 

Fatty  degeneration  often  involves  muscular  ti.ssue,  both  voluntary 

and  involuntary.  The  muscular  fibres  of  the 
heart  are  veiy  commonly  affected.  The  arteries 
are  also  exceedingly  liable  to  this  form  of  de- 
generation, especially  in  connection  with  the 
condition  termed  atheroma;  and  the  capillaries 
frequently  undergo  a  similar  change.  Nerve- 
tissues,  both  fibres  and  cells,  ai'e  the  seat  of 
fatty  degeneration  under  certain  circumstances. 
Among  other  illustrations  of  the  process  may 
be  mentioned  degeneration  of  leucocytes,  of  the 
epithelial  cells  lining  the  renal  tubules,  and  of 
the  cells  of  the  liver,  supra-renal  capsules,  and 
lymphatic  glands  ;  the  "  arcus  senilis  ;  "  and 
the  changes  which,  the  placenta  undergoes  on 
the  approach  of  the  full  period  of  pregnane}-. 
Morbid  products,  such  as  cancer,  tubercle, 
hemorrhagic  infarcts,  inflammatory  exuda- 
tions, and  various  tumours  are  also  subject  to 
fatty  metamorphosis. 

Caseation ;  Caseous  or  Cheesy  Begeneration. — 
These  terms  are  now  in  common  use,  and  signify 
the  formation  of  a  soft,  dryish,  cheesy-looking 
substance  of  yellowish  colour.  It  is  really  a 
process  of  partial  fatty  degeneration  with 
-desiccation,  and  the  material  formed  is  found  to  consist  of  withered 
cells,  fiit  granules,  partially  saponilied  fat,  and  crystals  of  cholesterin. 
Caseation  is  affirmed  by  some  pathologists  to  take  place  only  in  con- 
nection with  tubercle.  iDut  it  may  certainly  be  noticed  in  other  morbid 
products.  Pulmonary  phthisis  affords  some  of  the  most  frequent 
examples  of  the  condition.  It  is  also  often  seen  in  scrofulous  lym- 
phatic glands,  cancer,  and  chronic  abscesses.  Ultimately  a  more  or  less 
ci'camy  or  puriform-looking  fluid  substance  may  be  pi-oduced,  or  a  fatty 
emulsion,  wdiich  may  be  completely  removed  by  absorption  or  in  other 
ways  ;  or  it  may  become  encapsnled  by  dense  iibrous  tissue,  and  finally 
calcify.  Caseous  material  is  undoubtedly  capable  of  originating 
tubercle,  but  this  matter  Avill  be  considered  in  a  future  chapter. 

.Etiology  and  Pathology.  -  Some  interference  with  nutrition,  either 
affecting  the  genei'al  system  or  some  local  part,  is,  in  the  great  ma  jority 
of  cases,  the  immediate  cause  of  fatty  degeneration.  Probably  the 
presence  of  an  excess  of  fat  in  the  blood  may  occasion  a  fatty  change. 
It  has  been  directly  attributed  to  imperfect  metabolism,  associated  with 
an  absolute  or  relative  deficiency  of  oxygen  in  the  blood.  The  more 
obvious  causes  to  which  it  may  be  due  are  : — 1.  Senile  decay,  during  which 
most  of  the  tissues  undergo  degeneration.  2.  Deficient  supply  of  arterial 
blood  to  a  part,  owing  to  obsti'uction  or  compression  of  vessels,  or 
morbid  changes  afTecting  their  coats.  3.  Some  general  disease  or  cnn- 
dition  lowei'ing  vitality,  such  as  ])lithisis  or  cancer,  considerable  loss 
of  blood,  or  certain  other  forms  of  anstmia.  4.  l'oisoni)ig  by  phos- 
phorus,   arsenic,  or  antimony.    5.  Certain  special  conditions  affecting 
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Fatty  (Ipgeiieration  of  double 
bonleivii  nerve  tibies  in  the 
periplienil  part  of  a  diviileil 
ceretiro-spiiiiil  nerve,  a.  After 
tliree  <liiv3  )iave  elnpsi-d  ;  b. 
After  a  fortnifrlit;  c.  After 
tliree  weeks;  i/.  After  two 
months,  yj^j,.  (liindJIeUck  ) 


FATTV  INFILTRATION  OB  GROWTir. 


79 


some  p!ii'ti(;ulav  strnctnre,  whereby  its  vitality  is  im paired,  such  as 
prolonged  congestion,  intlannnation,  very  rapid  development,  or  undne 
•exercise  of  its  functions. 

Anatomical  Characters — The  changes  induced  by  fatty  degenera- 
tion are  usually  quite  obvious  if  the  process  is  at  all  advanced,  but  in 
less  pronounced  cases  they  can  only  be  detected  by  the  aid  of  the  Tuicro- 
scope.  In  marked  forms  there  is  an  altei-ation  in  colour,  tlie  affected 
.tissue  becoming  usually  paler  than  normal,  and  assuming  a  yellowish  oi- 
brownish  tint ;  this  is  well  seen  in  muscular  tissue,  but  in  some  instances, 
•as  in  softening  of  the  brain,  the  colour  ranges  from  white  to  red  accord- 
ing to  circumstances.  A  tendency  towards  opacity  is  also  evident.  One 
•of  the  most  marked  changes  is  a  diminution  in  the  consistence  and  power 
of  resistance  of  the  affected  structure,  w^hich  varies  from  a  slight  degree 
•of  softening,  the  tissue  breaking  down  under  pressui'e  or  tearing  more 
easily  than  in  health,  to  its  conversion  into  almost  a  fluid  pulp.  All 
vital  properties,  such  as  elasticity  or  contractility,  are  at  the  same  time 
impaired  or  lost.  When  the  pi^ocess  is  advanced,  the  aii'ected  tissues 
may  have  an  oily  feel,  and  ether  will  dissolve  out  a  considei-able  quantity 
•of  fat. 

The  remote  pathological  consequences  of  fatt^'  degeneration  are  often 
very  important.  For  instance,  the  affected  structures  are  liable  to  rup- 
ture, as  happens  sometimes  in  the  case  of  the  heart  or  vessels.  Arteries 
may  also  become  the  seat  of  aneurism  ;  or  the  changes  in  them  may  lead 
to  degeneration  of  the  structures  which  they  nourish,  owing  to  inadequate 
blood-supply. 

Symptoms. — There  may  be  no  clinical  indications  whatever  of  fatty 
degeneraticm.  This  may  be  due  to  the  fact  that  the  structure  involved 
is  of  but  little  consequence  ;  but  even  when  an  important  organ  is  im- 
plicated, such  as  the  heart,  the  process  may  go  on  insidiousl}''  until  it 
becomes  very  advanced,  and  is  only  revealed  by  sonje  sudden  grave  symp- 
toms. The  phenomena  to  be  looked  for  are  those  indicative  of  impaired 
functional  activity  on  the  part  of  the  aifected  structure ;  or  of  the 
secondary  lesions  to  which  fatty  degeneration  may  give  rise.  Physical 

I -examination  may  also  reveal  the  change  in  some  instances,  as  in  the 

:  -cfise  of  the  heart  and  vessels. 

2.  Fattv  iNi'-ii/ntATiON  oil  Growth. 

This  is  a  process  essentially  distinct  from  fatty  degeneration,  there 
I  being  no  necessary  change  in  the  elementary  structures  themselves, 
i  but    merely  a   deposit   of  fat  from  the  blood 
\wit.hiu  the  cells  of   the  part  affected,  and  this 
infilti-ates  the  tissues  to  a  variable  extent.  The 

•  condition    might,    in    fact,   be    described   as  a 

J'atfi/  hypertrophy.  The  deposit  occurs  in  the 
t  form  of  oil-di-ops,  which  ultimately  run  together. 

•completely    obscuring    the    other    contents  of 

the  cells,  without  of  necessity  destroying  them. 

I  In  course  of  time  the  oi-iginal  tissues  may  degene- 
rate, from  the  mere  pressure  of  the  infiltrated  fat, 

■  and  may  even  become  finally  absorbed.  The  best 
-exami.les  of  fatty  growth  are  found  in  the  increase  nvcr  rniis^lnniir-,tPrUvHh 

•  of  ordinary  adipose  tissue  observed  in  some  indivi-  'ImJ'^iJ'  [unu/jluch.) 
duals,  subcutaneous  as   Avell  as   around  internal  " 
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organs,  constituting  geyieral  obesihj ;  in  connection  witli  the  heart;  in  the 
foils  of  the  liver;  in  voluntary  muscles  ;  and  in  the  formation  of  fatty 
tumours.  In  the  first  two  instances  the  connective-tissue  cells  become 
filled  with  fat ;  while  in  the  case  of  the  liver  the  hei)atic  cells  are  more 
or  less  loaded  with  drops  of  oil,  which  cause  them  to  become  larger  and 
more  sphericnl,  and  hide  their  contents. 

.aGtiology  and  Pathology.— 1.  Exc  CSS  (jf  fat  In  tltuhlood  is  a  common 
cause  of  general  obesity,  and  of  fatty  infiltration  of  organs.  This  may 
result  from  undue  consumption  of  fatty  or  oily  substances,  or  of  aliments 
which  contribute  to  the  formation  of  fat ;  from  a  deficiency  in  the 
amount  of  exercise  taken,  and  general  luxurious  habits  ;  or  from  both 
these  causes  combined.  There  is  also  a  diminution  in  the  ordinary 
waste  of  fat  under  these  circumstances. 

2.  In  certain  icasting  affections  some  of  the  organs  are  prone  to  become 
the  seat  of  fatty  infiltration,  especially  the  liver.  This  is  best  seen  in 
phthisis,  and  is  supposed  to  be  due  to  the  absorption  of  the  general  fat, 
and  its  consequent  accumulation  in  the  blood,  from  which  it  is  after- 
wards deposited  in  the  liver. 

3.  Dndoubtedly  interference  nn'th  the  residratory  process  and  deficient 
oxidation  may  lead  to  fatty  infiltration,  because  the  fat  is  then  not 
propei-ly  consumed,  and  thus  its  not  infrequent  occurrence  in  connection 
with  certaiii  pulmonary  and  cai"diac  affections  will  be  partly  accounted 
for. 

4.  Local  inactivity  may  be  the  cause  of  fatty  infiltration.  Thus  it 
may  be  observed  in  voluntary  muscles  which  are  paralyzed  or  otherwise 
rendered  inactive. 

Anatomical  Characters. — Fatty  infiltration  of  an  organ  may  occasion 
enlargement,  accompanied  with  a  certain  degree  of  alteration  in  form, 
there  being  a  tendency  towards  roundness  of  margins  and  genex^al  outline. 
The  colour  also  becomes  paler,  and  may  be  similar  to  that  of  adipose 
tissue.  The  principal  changes  observed  are  that  the  affected  structure 
is  softened,  and  luls  the  doughy  feel  characteristic  of  ordinary  fat; 
while  evidence  of  the  presence  of  more  or  less  oil  may  be  obtained, 
either  by  the  finger,  the  knife,  blotting-paper,  or  ether.  Microscopic 
examination  reveals  the  appearances  already  described. 

Symptoms. — General  obesity  is  usually  evident  enough  in  the  appear- 
ance of  the  individual.  Many  individuals  who  are  abnormally  fat  feel 
no  inconvenience,  enjoy  good  healtli,  and  are  physically  and  mentally 
active.  The  tendency  in  such  subjects,  however,  is  to  feel  languid,  to  be 
deficient  in  bodily  activity  and  vitality,  disinclined  for  exertion,  and 
easily  tired.  The  muscles  ai'c  generally  wanting  in  healthy  tone  and 
firmness.  Digestive  disturbances  are  common  ;  the  cardiac  action  is 
easily  disturbed  ;  and  there  is  often  shortness  of  breath  on  exertion. 
Not  uncommonly  the  mental  faculties  are  also  dull  and  in.active.  In 
extreme  cases  the  patient  experiences  great  distress  and  discomfort,  and 
is  often  incapable  of  any  exertion. 

Patty  infiltration  of  an  organ  may  be  indicated  by  symptoms  pointing 
to  impairment  of  its  functions,  as  well  as  by  physical  signs.  The  con- 
dition is,  however,  often  difficult  of  diagnosis ;  but  it  may  be  of  little 
moment.    In  the  case  of  the  heart  it  is  of  decided  importance. 

Treatment. — In  the  treatment  of  fatty  dcqeneration  all  that  can  be 
done  is  to  improve  the  general  nutrition,  as  well  as  that  of  the  affected 
structure,  by  the  aid  of  good  food,  tonics,  cod-liver  oil,  and  similar 
i-emedies.    Care  must  be  taken  to  avoid  any  undue  strain  upon  ini- 
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portant  structures  whicli  are  the  seat  of  this  change,  such  as  the  heart  or 

vessels.  .  .  , 

General  obesity  is  usually  treated  by  restricting  and  regulating  the  diet, 
more  parfcicalarly  cattiug  oli  or  litniting  those  articles  which  contribute 
to  the  formation  of  adipose  tissue,  especially  starchy  foods,  sugar,  and 
alcohol;  by  making  the  patient  avoid  sedentary  habits,  and  take  suffi- 
cient exercise;  by  keeping  the  bowels  acting  freely,  especially  by  means 
of  mineral  waters  ;  bv  employing  baths  to  promote  the  action  of  the 
skin,  especially  tlie  Turkish  bath;  and  in  other  respects  regulating  the 
habits  of  the  patient.  Some  think  that  the  quantity  of  fat  taken  makes 
but  little  difference.  Oertel  recommends  a  marked  diminution  of 
fluids.  A  special  method  of  treating  this  condition  consists  in  giving 
for  a  certain  time  a  purely  meat  diet,  with  a  large  quantity  of  hot 
water.  Medicines  are  of  but  little  service,  but  liquor  potassse,  iodide  of 
potassium  in  large  doses,  and  preparations  of  fucus  vesiculosus  or  sea- 
weed, have  been  administered  for  the  purpose  of  reducing  obesity.  Iron 
is  of  service  when  the  condition  is  associated  with  antemia.  A  course 
of  treatment  at  Carlsbad,  Marienbad,  Homburgh,  or  other  suitable  Spas 
is  of  decided  benefit  in  many  cases.  Local  fatty  infiltration  requires  no 
special  treatment. 

II.  PARENCHYMATOUS  OR  GRANULAR  DEGENERATION.— 
VITREOUS  DEGENERATION. 

As  being  probably  related  to  fatty  degeneration,  it  will  now  be 
convenient  to  notice  briefly  certain  forms  of  degeneration,  to  which 
the  above  terms  have  been  applied.  They  occur  mainly  in  the  course 
of  certain  infectious  fevers,  especially  typhus,  typhoid,  scarlatina, 
diphtheria,  and  pyemia,  but  may  also  take  place  in  other  febiule  diseases, 
as  pneumonia. 

Farenchymatous  degeneration  involves  cells,  especially  the  renal  epithe- 
lium and  liver-cells,  producing  "cloudy  swelling;"  and  also  muscular 
tissue,  ^particularly  that  of  the  heart.  It  interferes  more  or  less  seriously 
with  the  functions  of  the  affected  organs.  After  death  they  appear  pale, 
dull,  and  opaque ;  and  the  structural  elements  are  observed  under  the 
microscope  to  have  lost  their  transparency,  and  to  be  tilled  with  minute 
granules.  The  appearances  resemble  more  or  less  those  of  fatty  de- 
generation, of  which  this  change  has  been  regarded  by  some  as  an  early 
stage,  but  the  granules  are  soluble  in  acetic  acid,  and  insoluble  in  ether. 
It  has  been  attributed  to  the  effects  of  high  temperature;  but  has  also 
been  looked  upon  as  a  post-mortem  change. 

Vitreous  or  waxy  degeneration,  originally  described  by  Zenker,  aifects 
fthe  voluntary  muscles  and  heart.  The  fibres  present  little  or  no  stria- 
tion,  and  the  myosin  is  seen  in  coagulated  lumps,  irregularly  distributed. 
It  appears  to  be  a,  post-mortem  change,  but  some  abnormal  composition  of 
the  muscle  during  life  is  held  to  account  for  the  coagulation. 

III.  MINERAL  OR  CALCAREOUS  DEGENERATION. 
—CALCIFICATION.— PETRIFACTION. 

The  condition  thus  named  must  be  distinguished  from  true  ossiji- 
■caiion.  In  calcification  there  is  no  foi-mation  of  bone,  but  merely  "an 
mfiltration  of  the  tissue  involved  with  particles  of  calcareous  matter. 
These  assume  the  form  of  very  minute  molecules,  chiefly  deposited 
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irregularly  between  the  liistological  elements,  but  partly  in  their 
interior  us  well.  Under  the  microscope  they  look  like  dark,  opaque, 
irregular  particles  nndei-  transmitted  light,  and  when  aggregated  have 
a  glistening  aspect.  They  often  resemble  fat  in  appeai-ance,  but  may  be- 
distinguished  by  their  solubility  in  dilute  mineral  acids,  this  being  fre- 
quently attended  with  effervescence  and  the  formation  of  small  bubble.s 
of  gas,  owing  to  the  decomposition  of  earthy  cai'bonates.  The  deposit 
occurs  first  immediately  around  small  vessels,  where  these  exist,  but 
ultimately  it  may  increase  so  as  to  form  irregular  patches  or  concretions 
of  considerable  extent  and  size.  Chemically  it  is  made  up  chiefly  of 
calcic  and  magiiesic  phosphates  and  carbonates,  but  other  salts  are  also 
present,  and  the  composition  is  not  uniform  in  all  structures. 

Calcification  is  particularly  prone  to  occur  in  tissues  which  have  lost 
their  vitality,  or  which  have  previously  undergone  other  forms  of  de- 
generation, especially  the  fatty  change.  It  is  in  fact  very  commonly  the 
tinal  stage  of  the  degenerative  process,  after  which  no  further  alteration 
can  take  place.  Among  its  most  frequent  seats  are  the  arteries,  and  the 
valves  and  orifices  of  the  heart,  and  it  is  in  connection  with  these  struc- 
tures that  its  injurious  effects  are  most  obvious;  the  veins  are  also 
liable  to  be  affected.  Calcareous  deposit'  maj',  however,  be  met  with 
in  many  other  tissues,  namely,  in  fibrous  or  fibro-serous  membranes, 
such  as  the  pericardium,  dura  mater,  or  tunica  albuginea;  in  thfr 
walls  of  hollow  organs,  as  the  gall-bladder  or  stomach ;  in  the  pia 
mater  and  choroid  plexuses  of  the  bi-ain,  constituting  "brain-sand;" 
in  cartilage,  muscle,  and  nerve-tissues  ;  in  various  organs  and 
glands,  for  example,  the  kidneys,  lungs,  absorbent  glands,  thyroirl, 
prostate,  and  pineal  gland  ;  and  in  connection  with  different  morbid  pro- 
ducts, as  tubercle,  cancel*,  inflammatory  exudations,  blood-clots,  chi'onic 
abscesses,  and  tumours  of  all  kinds.  Bones  themselves  become  the  seat 
of  excess  of  calcai'eous  deposit  in  old  age,  and  in  certain  other  conditions. 

JEtiology  and  Pathology. — 1.  Calcification  is  usually  associated  with 
deficient  vitalitij  (rnd  imtritive  activity,  either  general,  such  as  attends 
advanced  age  ;  or  local,  being  then  dependent  upon  an  insufficient  supply 
of  blood,  with  slowness  of  the  circulation.  As  already  stated,  it  is  fre- 
quently the  termination  of  other  atrophic  and  degenerative  processes. 
With  regard  to  the  immediate  cause  of  the  accumulation  of  calcareous 
matter*,  it  is  supposed  to  be  due  partly  to  inability  on  the  pai^t  of  the 
tissues  to  take  up  the  nutritive  fluid  in  which  the  salts  are  dissolved ; 
partly  to  the  precipitation  of  these  salts,  because  the  carbonic  acid  which 
holds  them  in  solution  escapes,  owing  to  stagnation  of  the  fluid. 

2.  Occasionally  calcification  is  dependent  upon  the  presence  of  an  exce.ss 
of  calcareous  salts  in.  the  blood.  This  may  arise  in  connection  with 
diseases  of  bone,  such  as  mollifies  ossium  or  extensive  caries  or  necrosis,, 
in  which  its  salts  are  rapidly  absorbed,  and  afterwards  deposited  in 
other  parts,  often  involving  many  sti-uctnres  and  organs.  It  is  said  that 
interference  with  the  urinary  secretion  may  also  lead  to  this  condition, 
the  salts  not  being  properly  eliminated,  and  when  this  happens  the 
kidneys  are  pai-ticnlarly  pi  one  to  become  the  seat  of  calcareous  deposit. 

Anatomical  Characters. — The  deposit  of  calcareous  matter  occasions 
more  or  less  roughness,  hardness,  stiffness  or  rigidity,  often  combined 
with  brittleness.  A  gritty  sensation  is  felt  on  making  a  section  of  the 
involved  part,  and  when  membranes  are  implicated  they  can  frequently 
be  broken  up  with  a  crackling  noise.  Stony  masses  of  some  size  ai-e- 
foi'med  sometimes.    Now  and  then  a  kind  of  chalky  fluid  is  produced, 
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or  a  substance  like  cement.  Serious  consequences  often  result  from 
calcification,  owing  to  the  clmnge  in  size  and  shape  of  structures; 
the  roughness  of  surfaces  ;  the  interference  with  free  movement,  and 
with  elasticity  and  contractility ;  and  the  brittleness  which  it  pro- 
duces. Thus,  in  the  case  of  arteries,  it  narrows  their  calibre,  makes 
them  rough  and  rigid,  destroys  their  elastic  and  muscular  tissues,  and 
renders  them  liable  to  be  easily  ruptured.  Hence  it  leads  to  insufficient 
blood-supply,  with  consequent  atrophy,  degeneration,  or  gangrene  ;  to 
the  formation  of  clots  obstructing  the  vessels  ;  or  to  hsemori'hage.  In 
connection  with  the  valves  and  orifices  of  the  heart  it  often  causes 
serious  obstruction  to  the  flow  of  blood,  and  interference  with  their 
normal  functions.  In  some  cases,  however,  calcification  is  distinctly  a 
favourable  termination,  and  indicates  the  arrest  of  some  active  morbid 
process.  It  is,  in  fact,  in  such  instances  a  practical  cure,  and  the 
calcified,  substance  may  remain  for  an  indefinite  time  inert,  without 
causing  any  further  trouble.  This  is  well  seen  in  connection  with 
phthisical  consolidations,  and  scrofulous  lymphatic  glands.  A  case  fell 
under  my  notice  many  years  ago,  where,  in  a  highly  scrofulous  young- 
man,  aged  21,  the  whole  of  the  absorbent  glands  within  the  abdomen 
Avere  converted  into  calcareous  masses,  and  had  evidently  been  in  this 
condition  for  a  long  time  without  leading  to  any  inconvenience,  the 
patient  dying  from  an  entirely  independent  acute  illness. 

Symptoms. — There  may  be  objective  or  physical  signs  of  calcification, 
as  in  the  case  of  the  arteries,  or  occasionally  of  the  heart.  This  change 
affecting  the  ribs  and  their  cartilages  is  often  of  much  consequence 
clinically,  owing  to  the  rigidity  of  the  chest-walls  thus  induced. 
Various  symptoms  may  arise  from  the  injurious  effects  of  the  condition 
already  mentioned.  Particles  of  calcareous  matter  coming  from  internal 
parts,  for  instance,  the  lungs,  may  be  discharged  externally.  When 
petrifaction  is  a  favourable  event,  indicating  the  arrest  of  some  active 
disease,  a  corresponding  diminution  or  cessation  of  .symptoms  may  be 
expected. 

IV.  FIBROID  DEGENERATION". 

Tissues  are  sometimes  gradually  changed  into  a  tough,  inelastic 
material,  made  up  of  imperfect  fibres  resembling  those  of  fibrous  tissue. 
There  is  no  apparent  exudation  to  any  extent,  but  a  hyperplasia  of  the 
cellular-tissue  elements  occurs.  The  affected  part  becomes  more  or  less 
opaque,  whitish,  thickened,  and  stiff,  sometimes  being  hard  and  rough. 
The  fibi'o-serous  and  serous  membranes  often  present  this  change,  in  the 
form  of  thickened  patches,  which  are  well  seen  in  connection  with  the 
pericardium.  It  also  affects  other  structures,  for  instance,  the  coverings 
of  organs,  as  that  of  the  spleen  or  liver  ;  the  sheaths  of  vessels  ;  or  the 
valves,  tendinous  cords,  and  muscular  tissue  of  the  heart.  The  functions 
of  the  involved  parts  are  liable  to  be  much  impaired.  Ultimately  the 
structures  affected  may  become  calcified.  This  fibroid  degeneration 
results  from  pressure  and  friction ;  from  repeated  ti-action  ;  or  sometimes 
from  long-continued  venous  congestion.  It  is  not  always  practicable  to 
draw  a  line  between  the  effects  of  this  process  and  those  of  chronic 
inflammation;  some  pathologists,  indeed,  consider  that  the  latter  always 
precedes,  and  is  the  cause  of  the  fibroid  change,  which  merges  into  the 
conditions  termed  cirrhosis  and  sclerosis  ;  others,  however,  are  of  opinion 
that  this  change  is  often  of  a  degenerative  natui*e. 
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V.  PIGMENTARY  DEGENERATION.— PIGMENTATION. 

General  or  local  changes  of  colour  in  tissues  may  result  from  various 
causes.  As  illustrations  may  be  mentioned  the  colour  due  to  jaundice 
or  local  staining  by  bile ;  that  produced  in  adjacent  structures  by  the 
action  of  the  intestinal  gases,  or  of  those  set  free  in  mortifying  parts; 
the  bronzed  hue  of  the  skin  observed  in  Addison's  disease ;  and  the 
cutaneous  discoloration  following  the  prolonged  administration  of  nitrate 
of  silver.  What  is  at  present  under  consideration,  however,  is  the 
deposit  of  actual  pigment  in  connection  with  various  textures,  and  it 
is  necessary  to  indicate  briefly  the  origin,  nature,  and  characters  of  the 
different  kinds  which  may  be  met  with. 

1.  In  the  great  majority  of  cases  in  which  pigment  is  found  as  a 
pathological  condition,  it  is  derived  from  the  colouring  matter  of  the 
blood,  which  undergoes  certain  changes.  This  colouring  matter 
may  be  present  in  some  limited  part,  either  from  its  mere  transu- 
dation through  the  coats  of  the  vessels  ;  from  the  migration  of  red 
corpuscles ;  from  actual  haemorrhage  having  taken  place  ;  or  from 
capillary  stagnation.  At  first  it  is  diffused,  and  stains  the  tissues 
which  it  involves,  especially  the  cells,  colouring  their  contents,  but 
leaving  the  nucleus  and  envelope  unaffected.  After  a  while  the  colour 
changes,  assuming  a  variety  of  tints,  such  as  yellow,  yellowish-brown, 
brown,  reddish-brown,  dark-brown,  grey  or  black  ;  the  exact  hue  depends 
much,  upon  the  length  of  time  the  pigment  has  been  formed,  and  the 
tissue  which  it  occupies.  At  the  same  time  it  separates  into  minute 
molecules,  or  crystals,  or  both,  which  are  found  within  or  outside  the 
cells.  The  molecules  may  aggregate  into  larger  granules.  They  are 
round  or  iri-egular  in  shape,  well-defined,  opaque  or  sometimes  glistening 
in  appearance.  The  crystals  ai*e  in  the  form  of  minute  oblique  prisms, 
needles,  or  plates,  which  present  various  tints  of  yellow,  red,  brown,  or 
black,  and  have  a  shining  aspect.  These  particles  are  very  persistent, 
and  are  not  easily  destroyed.  They  resist  the  action  of  ordinaiy  acids ; 
water,  alcohol,  and  ether  do  not  affect  them  ;  but  they  are  dissolved  by 
strong  alkalies,  forming  a  red  solution,  while  concentrated  mineral 
acids  bring  out  a  series  of  changes  of  colour.  Chemically  the  pigment 
is  supposed  to  consist  of  hcemaioidine ;  but  when  it  becomes  black  it  is 
named  melanin.  Examples  of  these  changes  of  blood-pigments  are 
frequently  met  with  in  connection  with  cerebral  apoplexy  ;  in  pulmonary 

congestion  or  hjemorrhage ;  in  subcu- 
taneous extravasations ;  and  in  the  forma- 
tion of  the  corpus  luteum  in  the  ovary. 
The  alterations  in  the  colour  of  the 
"  rusty  expectoration "  of  pneumonia 
during  the  progress  of  this  disease  are 
due  to  the  same  cause.  In  certain  affec- 
tions the  blood  itself  contains  corpuscles 
Fio.  7.  *        enclosing  a  quantity  of  black  pigment. 

Cells  In  various  stages  of  pigmentary  in-  This  occui's  in  the  rare  Condition  called 

filtration  ;  (rt.  6.  c.  c. )  from  amelanotic        ,  .  ii    „_    „£i-„  i  j 

cancer  ;rf.Pigme,.te<iepitheium  from  melancemta ;  as  Well  as  after  prolonged 
tiie vesseiB(samespecimen).j^.( Jiinrf-  attacks  of  ague,  when  the  splceii  becomes 

'''"'^  enlarged,  and  contains  an  abundance  of 

the  same  pigment,  which  is  supposed  to  be  absorbed  into  the  blood. 

It  is,  however,  originally  derived  from  the  blood-pigment.     The  same 
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material  is  observed  in  melanotic  tumours.  Occasionally  the  minute 
portal  vessels  of  the  liver  become  filled  with  black  pigment. 

In  some  instances  pigment  is  supposed  to  be  directly  formed  and 
secreted  in  certain  cells,  but  here  again  the  blood  must  be  looked  upon 
as  its  ultimate  source.  This  is  presumed  to  occur  especially  in  growths 
connected  with  tissues  which  normally  contain  much  pigment,  such  as 
the  choroid  coat  of  the  eye. 

Allusion  may  here  be  made  to  the  so-called  hrown  atrophy  of  the  heart, 
in  which  condition  granules  of  brownish -yellow  or  blackish  pigment 
form,  the  muscular  fibres  being  at  the  same  time  atrophied,  as  well  as 
often  the  seat  of  fatty  change. 

2.  An  important  source  of  pigmentation  in  connection  with  the  lungs 
and  bronchial  glands  is  the  inhalation  of  certain  substances,  along  with 
the  air  breathed.  All  persons  are  liable  to  inhale  small  particles  of  car- 
bon, the  product  of  imperfect  combustion,  and  this  occurs  especially  in 
large  towns  and  manufacturing  districts.  Hence  it  is  found  that  the 
lungs  become  darker  as  age  advances.  It  is,  however,  in  the  lungs  of 
those  who,  owing  to  their  occupation,  are  exposed  to  the  constant  breath- 
ing of  air  containing  various  minute  particles  suspended  in  it,  that  the 
most  marked  alterations  are  observed.  Colliers  inhale  fragments  of  coal, 
and  their  lungs  become  ultimately  perfectly  black.  Miners,  stonemasons, 
and  others  following  similar  occupations  are  also  subject  to  changes  in 
the  colour  of  these  organs,  due  to  the  inhalation  of  solid  particles. 

The  carbon  or  coal  exists  in  the  form  of  minute  granules,  which  resist 
all  chemical  change,  and  these  after  entering  the  small  bronchi  and 
air-cells  somehow  penetrate  the  tissues,  passing  into  the  epithelium 
cells,  as  well  as  into -the  tissue  between  the  lobules  and  around  the 
bronchi,  where  they  lie  either  free  or  enclosed  in  the  connective-tissue 
corpuscles.  They  are  taken  up  by  the  lymphatics  and  conveyed  to  the 
bronchial  glands,  which  also  soon  become  quite  black.  Abundant  pig- 
ment is  seen  within  the  cells  which  the  expectoration  contains,  and  the 
sputa  may  be  perfectly  black.  The  change  of  colour  in  these  cases  is, 
however,  not  entirely  due  to  the  direct  depcsitof  material  from  without, 
but  partly  to  the  irritation  caused  by  this  material  setting  up  inflamma- 
tion, with  stagnation  of  blood,  the  pigment  of  which  undergoes  the 
usual  alterations. 

VI.  MUCOID  DEGENERATION. 

Some  tissues  occasionally  undergo  a  process  of  softening  or  lique- 
faction, to  which  the  term  mucoid  degeneratwii  is  applied.  They 
become  changed  into  a  mucilaginoas  substance,  colourless  and 
homogeneous,  which  yields  mucin..  In  fact  they  seem  to  i-eturn 
to  their  original  foetal  condition.  The  change  may  take  place 
extensively  or  in  limited  spots,  in  which,  being  surrounded  by  healthy 
tissue,  it  may  give  rise  to  an  appearance  of  cysts.  The  intercellular 
tissue  is  most  affected,  but  sometimes  the  cellular  elements  become  in- 
volved in  the  degeneration.  This  degeneration  is  met  with  in  cartilage, 
bone,  serous  membranes,  and  in  the  choroid  plexuses  of  the  brain.  Some 
tumours  are  of  a  mucoid  structure  when  first  foi^med,  and  many  others 
may  undergo  this  change  to  a  greater  or  less  degree. 
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VII.  COLLOID  DEGENERATION. 

The  substance  foiTned  in  colloid  deiareneratiou  is  of  a  jelly  oi-  glue- 
like  consistence,  glistening,  transparent,  and  devoid 
of  colour.  It  is  derived  from  the  albuminoid  tissues, 
and  differs  from  mucin  in  that  sulphur  is  one  of  its 
constituents,  audit  is  not  precipitated  by  acetic  acid. 
This  degeneration  also  involves  the  contents  of  the  cella 
themselves,  and  not  the  intercellular  substance. 

Ultimately  separate  portions  of  the  colloid  sub- 
stance may  coalesce  so  as  to  form  considerable  masses, 
which  often  appear  to  be  contained  in  cystic  cavities. 
New  growths  sometimes  start  as  colloid  tumours,  and 
other  tumours  are  liable  to  the  change.  Formerly 
all  colloid  tumours  were  looked  upon  as  being  of  a 
Cells   imdergoing   col-  ^^-^i^erous  nature,  but  it  is  now  recognized  that  non- 
loid    degeneration,  malignant  tumours  may  also  become  the  seat  of  this 
(HhidfleUchT'  degeneration.     Enlarged   thyroid    and  lymphatic 
glands  occasionally  contain  colloid  material. 

Vlir.  LARDACEOUS,  ALBUMINOID,  AMYLOID.  OR 

WAXY  DISEASE. 

By  the  above  names,  amongst  others,  an  impoi-tant  moi'bid  condition  is 
recognized.  It  is  characterized  by  the  infiltration  of  certain  structures 
with  a  material  the  nature  of  which  has  not  even  yet  been  definitely 
determined.  This  material  was  formerly  considered  to  be  allied  to  starch 
or  cellulose — hence  the  term  amyloid.  The  view  generally  accepted  at 
present,  however,  is  that  it  is  of  an  albuminoid  nature. 

iEtiology. — Albuminoid  disease  is  invariably  a  consequence  of  some 
previous  morbid  condition,  which  in  the  great  majority  of  cases  is  at- 
tended with  long-continued  and  excessive  suppuration,  but  this  is  certainly 
not  absolutely  necessary.  The  chief  individual  diseases  with  which  it  is 
associated  are  : — a.  Caries  or  necrosis  of  bones  and  their  consequences. 
b.  Syphilis,  congenital  or  acquired,  especially  if  it  has  caused  disease  of 
bones  with  considerable  suppuration,  or  if  much  mercury  has  been 
given,  c.  Chronic  pulmonary  phthisis  attended  with  much  purulent 
expectoration,  d.  Chronic  empj^ema.  e.  Extensive  ulceration  of  the 
intestines,  tubercular  or  dysenteric.  /.  Pyelitis  or  other  suppurative 
diseases  of  the  kidney,    g.  Chronic  glandular  abscesses. 

Albuminoid  disease  has  been  attributed  by  some  authorities  to  pro- 
longed ague,  or  exposure  to  malarial  influence ;  and  also  to  rickets. 

Anatomical  Characters.- — I.  Characters  of  the  albuminoid  material, 
and  objective  changes  in  tJic  affected  tissues. — Albuminoid  material  is 
colourless,  refractive,  structureless  and  homogeneous,  somewhat  tough 
and  consistent,  and  at  first  nearly  transparent.  It  is  not  prone  to 
decomposition,  and  is  unaffected  by  most  chemical  reagents,  but  yields 
certain  characteristic  reactions.  When  a  tincture  or  watery  solution  of 
iodine  is  applied  to  the  cut  surface  of  an  affected  sti-ucture,  a  yellow, 
orange,  or  deep  reddish-brown  or  mahogany  colour  is  brought  out, 
according  to  the  degree  of  the  change,  but  this  is  not  invariable,  even 
Tvhen  the  disease  is  advanced,  and  it  may  be  of  more  service  in  indicat- 
ing a  slight  degree  of  the  change,  especially  when  the  solution  is  applied 
to  microscopic  sections.    The  subsequent  addition  of  a  drop  of  strong 
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.fiulpluiric  acid  may  develop  a  violet  or  dark  purple  colour,  owing  to  the 
precipitation  of  the  iodine  in  a  molecular  form.  Albuminoid  material 
is  stained  blue  by  solution  of  sulphate  of  indigo;  and  red  by  methyl- 
violet  or  gentian-violet.  In  fine  sections  methyl- violet  colours  the 
affected  structural  elements  pink,  while  the  rest  of  the  section  is  blue. 
This  material  may  undergo  granular  or  fatty  degeneration  ;  and  it  is  also 
.stated  that  it  sometimes  tends  to  contract,  and  to  become  changed  into 
fibrous  tissue. 

When  an  organ  or  tissue  is  the  seat  of  marked  albuminoid  disease,  it 
presents  certain  striking  chai-ai^fcers.  The  organ  is  enlarged,  sometimes 
to  a  great  degree,  but  without  any  irregularity  in  form  or  outline,  the 
surface  being  quite  smooth,  and  the  margins  inclined  to  be  rounded. 
The  Aveight  is  proportionately  increased ;  the  specific  gravity  is  high ; 
and  the  organ  feels  heavy,  solid,  and  firm.  It  may  be  cut  into  regular 
fragments,  presenting  sliarp  margins  ;  or  very  thin  slices  may  easily 
be  removed.  It  can  also  be  torn  into  pieces ;  while  the  consistence  is 
peculiar,  presenting  a  combination  of  toughness  and  resistance  with 
elasticit}^  resembling  somewhat  that  of  wax,  or  wax  and  lard  combined 
— hence  the  names  ivaxy  and  lardareous.  A  section  of  an  albuminoid 
•oi'gan  is  dryish,  paler  than  normal,  anaemic,  and  presents  a  glistening 
or  semi-translucent  aspect,  being  also  quite  smooth,  uniform,  liomo- 
geneous,  and  compact.  Often,  however,  the  change  has  not  advanced 
to  such  a  degree  as  to  alter  much 
its  general  physical  characters ;  and 
it  may  be  limited  to  the  vessels,  or  to 
■certain  spots,  as  is  well  seen  in  the 
so-called  "sago-spleen,"  in  Avhich  the 
material  is  confined  to  the  Malpighian 
■corpuscles.  In  still  less  marked  cases 
the  change  may  only  be  detected  by 

<3xamining    sections  of    the    affected  Fig.  9. 

tissue  under  the  microscope,  and  to  Liver-cells  infiltrated  with  amyloid  matter. 
,1  1     T      .1        ■    T  Isolated  cells ;  o.  A  trngment  of  the 

these,    well-washed,    the    lodme    test  aecretinK  network  in  which  the  houn- 

may  be  applied.  The  minute  arteries  l^^^r't^^!^^;:"''"' '''^''^ 
■and  capillaries  are  almost  always  first 

involved,  especially  their  muscular  coat,  and  the  cells  of  their  inner 
■coat.  The  walls  become  thickened  ;  the  channel  is  narrowed ;  and  on 
section  the  vessels  remain  patent ;  while  they  assume  a  compact,  homo- 
geneous, translucent,  shining  appearance,  so  that  they  come  to  resemble 
sdvery  cords  or  threads.  After  a  time  the  material  extends  to  the  cells 
and  intercellular  tissues,  enlarging  the  former  and  making  them  more 
spherical,  at  the  same  time  displacing  their  normal  contents,  the  nucleus 
being  ultimately  destroyed,  so  that  the  cells  become  converted  into 
amorphous  masses,  with  a  tendency  to  irregular  fracture.  They  then 
coalesce  ;  and  the  whole  structure  presents  finally  the  peculiar  glisten- 
ing appearance  already  mentioned.  It  also  involves  the  walls  of  ducts. 
It  IS  supposed  by  some  pathologists  that  the  albuminoid  substance  makes 
Its  way  directly  through  the  walls  of  the  vessels,  and  afterwards 
extends  into  the  tissues  around. 

2  Orc/ans  and  tissues  wzuoZued!.— Albuminoid  disease  is  particularly 
liable  to  affect  small  arteries  and  capillaries,  cells,  and  involuntary 
muscular  fibres.  Any  organ  or  tissue  in  the  body  may  be  implicated, 
ana  usually  several  organs  are  involved  at  the  same  time.  The  liver, 
spleen,  kidneys,  and  absorbent  glands  itre  most  frequently  affected  ;  but 
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other  structures  may  also  be  attacked,  namely,  the  stomach  and  intes- 
tines, supra-renal  capsules,  bones,  voluntary  muscles,  brain  and  spinal 
cord  or  their  membranes,  tonsils,  serous  membranes,  heart,  lunjrs, 
pancreas,  uterus,  and  bladder ;  morbid  deposits,  such  as  inflammatory 
exudations,  tubercle,  or  cancer,  are  also  said  to  pi-esent  the  albuminoid 
change.  In  some  cases,  when  it  follows  disease  of  bones,  it  begins  in 
the  neighbouring  lymphatic  glands.  In  many  of  the  organs  just 
mentioned  the  disease  seems  to  be  limited  to  the  minute  vessels. 

Pathology. — The  supposed  nature  of  albuminoid  material  has  already 
been  indicated.  The  results  of  chemical  analyses  have  shown  that  it  is 
certainly  a  nitrogenous  compound.  Dr.  Dickinson  affirms  that  organs 
in  which  it  exists  are  deficient  in  alkaline  salts,  and  this  observer  has 
advanced  the  view  that  the  substance  consists  of  de-alkalized  fihrin. 
Marcet  found  that  the  affected  structures  were  deficient  in  potash  and 
phosphoric  acid,  but  contained  excess  of  soda  and  chlorine.  Cholesterin 
is  also  present.  With  regard  to  the  origin  of  the  albuminoid  material, 
two  distinct  theories  are  held,  namely  :—  (1.)  That  it  is  the  product  of 
some.  \oca\  degeneration  or  onetamm-pho.iis  of  albuminous  tissues ;  or  (2.) 
That  there  is  a  direct  deposit  from  tlie  Wood,  in  consequence  of  some 
alteration  in  this  fluid,  which  deposit  infiltrates  the  tissues.  Nothing  of 
the  nature  of  this  albuminoid  substance  has,  however,  been  detected  in 
the  blood.  Dr.  Dickinson  thinks  that  the  blood  is  deprived  of  its  alkali, 
as  the  result  of  prolonged  suppuration,  and  that  the  material  is  then 
deposited.  Dr.  Grainger  Stewart  strongly  advocates  the  degeneration- 
theory,  and  calls  attention  to  the  distinction  between  the  waxy  degenera- 
tion proper,  and  the  secondary  deposit  of  fibrinous  material  which 
results  from  it. 

Symptoms. — It  will  only  be  needful  to  offer  here  a  few  general 
remarks  with  regard  to  the  symptomatology  of  albuminoid  disease,  as 
this  subject  will  be  mor^  fully  considered  in  relation  to  particular 
organs.  Thei^e  are  no  definite  clinical  signs  of  the  change  until  it  has 
become  somewhat  advanced.  It  is,  moreover,  not  always  easy  to  make 
out,  in  a  particular  case,  what  symptoms  are  due  to  the  oi'iginal  affec- 
tion, and  what  to  the  albuminoid  disease.  Nutrition  is  usually  impaired, 
the  patient  being  thin  or  emaciated,  it  may  be  extremely  so  ;  at  the 
same  time  becoming  pale  and  anremic,  and  presenting  a  peculiar  trans- 
parency of  tissues,  or  a  waxy  look.  There  is  great  debility  in  many 
cases,  with  a  tendency  to  syncope.  Oedema  of  the  legs  is  often  observed, 
due  to  weakness  of  the  tissues  and  anaemia.  Wilh  regard  to  organs, 
should  either  of  these  be  the  seat  of  albuminoid  disease,  its  functions 
are  liable  to  be  interfered  Avith  more  or  less  Avhen  the  change  becomes 
considerable,  local  symptoms  being  thus  developed  ;  while  certain  organs 
are  frequently  obviously  enlarged,  and  may  give  rise  to  pressure- 
symptoms,  at  the  same  time  presenting  well-defined  characters  on 
physical  examination. 

Treatment. — This  must  be  directed  in  the  first  place  to  the  primary 
cause  of  albuminoid  disease,  especially  to  the  checking  of  chronic  sup- 
puration. At  the  same  time  the  general  health  must  be  improved  by 
good  diet ;  attention  to  hygienic  measures;  and  the  administration  of 
tonics,  preparations  of  iron,  and  other  remedies  which  may  be  indicated 
in  particular  cases.  Tb.e  prolonged  use  of  the  syrup  of  iodide  of  iron  has, 
in  my  experience,  been  attended  with  considerable  benefit  in  some  cases. 
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CHAPTER  XI. 

CLINICAL  THEEMOMETEY.— CHANGES  IN  BODILY 

TEMPEEATUEE. 

The  importance  of  systematically  studying  the  temperature  of  the  body 
as  a  part  of  ordinary  clinical  investigation  is  now  generally  recognized. 
Formerly  reliance  had  to  be  placed  upon  the  information  afforded  by 
the  touch,  but  at  the  present  time  the  clinical  thermometer  is  almost 
universally  employed,  by  means  of  which  an  accurate  record  of  the 
degree  of  temperature  is  obtained.  It  may  be  affirmed  that  no  practi- 
tioner can  safely  or  conscientiously  neglect  tlie  routine  and  intelligent  use- 
of  this  instrument  in  daily  practice. 

It  is  not  necessary  to  give  any  detailed  description  of  the  apparatus.. 
Generally  a  glass  thermometer  is  employed,  which  should  be  sensitive 
and  accurate  ;  of  a  sufficient  range  and  marked  in  fifths  ;  self-register- 
ing; easily  read  ;  and  of  a  convenient  size  to  be  carried  in  the  waistcoat- 
pocket.  These  conditions  are  fulfilled  in  the  various  clinical  thermometers 
ordinarily  sold.  It  is  well,  however,  to  compare  the  one  used  with  a 
standard  thermometer  from,  time  to  time.  Longer  instruments  than 
those  u.sually  employed  are  made  for  taking  extreme  temperatures  ; 
exceedingly  sensitive  thermo-electric  apparatus  are  used  for  special 
reseai-ches ;  and  self-registering  thermogi'aphs  have  also  been  invented 
for  continuous  observations.  For  taking  surface-temperatures  mercurial 
thermometers  are  made  of  special  shape,  having  a  long  cylindrical  bulb^ 
coiled  up  in  a  plane  at  a  right  angle  to  the  stem  ;  thermo-electric  and 
other  insti'uments  are  likewise  employed  for  this  purpose.  It  may  be 
mentioned  here  that  Fahrenheit's  scale  is  adopted  throughout  this  work. 

Mode  of  Use. — When  using  the  clinical  thermometer  for  general 
purposes,  the  object  aimed  at  is  to  determine  the  temperature  of  the 
interior  of  the  body,  or  the  blood-heat.  The  regions  usually  employed 
are  the  axilla,  the  mouth,  the  inner  side  of  the  upper  part  of  the  thigh, 
the  rectum,  or  the  vagina.  Sometimes  it  is  requisite  to  observe- 
or  to  compare  local  temperatures.  The  instrument  must  be  kept 
in  close  contact  with  the  surface,  and  completely  covered.  When 
the  temperature  is  taken  in  either  axilla,  which  is  the  most  con- 
venient place  in  most  cases,  the  patient  should  lie  on  the  same- 
•side,  and  press  the  arm  firmly  to  the  side  ;  or  it  may  occasionally 
be  necessary  to  fix  the  thermometer  to  the  surface  by  means  of 
plaster.  If  there  is  much  perspiration  the  skin  should  be  w^iped  dry 
before  inserting  it.  The  mouth  does  not  afford  accurate  results,  but  is 
convenient  for  giving  approximate  information,  the  bulb  of  the  instru- 
ment being  placed  under  the  tongue,  and  the  lips  firmly  closed.  The- 
rectum  and  vagina  give  the  most  reliable  and  rapid  indications,  but,  for 
obvious  reasons,  cannot  be  made  use  of  in  ordinary  cases  ;  under  certain 
circumstances,  however,  the  temperatui-e  should  be  taken  in  one  or  other 
of  these  cavities,  as  in  restless  children,  very  emaciated  adults,  patients 
who  arc  unconscious,  or  where  there  is  a  marked  or  suspected  di  ff'erenco 
between  the  axillary  and  the  internal  temperature.   Care  must  be  takeu 
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tlijit  the  instrument  does  not  slip  into  the  rectum,  and  that  it  is  not 
broken  by  restless  movements.  Tlie  j)atient  should  lie  on  his  side,  tlie 
thermometer  being  then  introduced  for  about  two  inches,  and  held  there 
with  one  hand,  while  the  other  band  is  placed  on  the  patient's  hip 
With  regard  to  the  time  requn-ed  for  the  instrument  to  be  retained  in 
its  position,  there  is  a  differen(!e  of  opinion.  With  proper  precautions 
five  minutes  is  usually  sufficient,  especially  if  "  two  observations  at 
intervals  of  one  (U'  two  minutes  give  exactly  the  same  result  "  (Aitkenj. 
'I'o  be  strictly  accurate,  however,  the  mercury  ought  to  remain  stationanj 
Jot  five  minntes.  Baumler  gives,  in  order  to  be  scientifically  correct,  and 
in  obscure  cases,  where  a  trifling  elevation  of  temperature  may  be  of 
importance  in  diagnosis — for  the  rectum,  three  to  six  minutes  ;  mouth, 
nine  to  eleven  minutes  ;  axilla,  ten  to  twenty-four  minutes.  More  time 
is  required  if  the  circulation  is  weak.  The  time  needed  in  the  rectum 
may  be  much  shortened  by  heating  the  thermometer  to  a  degree  a  little 
below  that  which  is  expected  ;  and  in  the  case  of  the  axilla,  although 
usually,  and  in  first  observations,  the  index  should  be  shaken  down  to 
or  below  normal  before  the  temperature  is  taken,  it  may  often  be  pre- 
viously raised  in  the  same  way.  Thfe  time  required  in  the  axilla  and 
mouth  may  be  materially  shortened  by  keeping  these  cavities  closed  for 
from  ten  to  fifteen  minutes  before  the  thermometer  is  introduced. 

Temperature  in  Health. — It  is  obviously  necessary  to  have  an 
adequate  knowledge  of  the  physiology  of  animal  heat,  and  also  of  the 
main  facts  relating  to  the  normal  temperature,  and  the  circumstances  by 
which  it  is  influenced  in  health,  before  the  subject  can  be  studied  with 
any  advantage  from  a  pathological  and  clinical  aspect.  It  will  only  be 
practicable  here  to  di^aw  attention  to  a  few  of  the  more  prominent  points. 

With  reference  to  the  animal  heat,  we  have  to  consider — first,  its 
production :  and,  secondly,  its  regulation  and  loss.  As  regards  heat- 
production,  there  can  be  no  doubt  that  the  main  source  of  the  norma! 
animal  heat  consists  in  the  chemical  changes  which  take  place  in  the 
food,  and  the  tissues  of  the  body,  during  which  they  undergo  combus- 
tion or  oxidation,  and  give  out  their  latent  heat.  These  changes  are 
especially  active  in  the  muscles,  which  are  estimated  to  contribute  four- 
fifths  of  the  body-heat  in  health ;  next  come  the  various  secreting 
glands,  the  alimentary  canal,  and  the  nervous  tissues.  Dr.  Donald 
MacAlister  maintains  (Gonlstonian  Lectures,  1887)  that  there  is  a 
^'thermogenic  stuii'"  as  well  as  a  "contractile  stuff"  in  muscles,  and 
that  each  is  subject  to  a  metabolic  process,  having  its  own  laws.  The 
thermogenic  metabolism,  so  long  as  the  blood-supply  and  nerve-supply 
itre  intact,  is  a  continuous  process  inci'eased  by  muscular  contraction, 
but  not  interrupted  by  rest.  In  the  formation  of  new  structures  it  is 
probable  that  some  of  the  heat  evolved  in  the  destruction  and  disintegra- 
tion of  tissues  becomes  reabsorbed  and  again  latent,  to  be  subsequently 
set  free,  and  these  transmutations  are  constantly  going  on  in  the 
system.  A  slight  amount  of  heat  is  generated  by  the  friction  of  the 
blood  against  the  vessels,  and  of  the  muscular  flbres  against  each  other, 
and  it  has  even  been  supposed  that  this  occui-s  during  the  passage  of 
nerve-currents  ;  but  these  are  merely  instances  of  the  giving  out  of  heat 
which  has  been  latent,  for  the  body  has  no  power  of  creating  heat 
within  itself. 

With  respect  to  the  regulation  of  the  bodily  heat,  it  is  in  the  hrst 
place  render-ed  tolerably  uniform  throughout  the  system,  by  means  of 
the  circulating  blood.    Loss  of  heat  takes  place  mainly  by  the  skin,  and 
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is  coiistautly  going  on,  by  evaporation,  conduction,  and  radiation,  this 
loss  amounting  to  about  80  per  cent.  The  condition  of  the  superficial 
^.■irculation  has  thus  a  most  important  influence  in  regulating  the 
i;emporature,  for  when  the  vessels  of  the  skin  are  contracted,  less  heat 
will  be  lost,  at  the  same  time  more  being  produced  in  the  deeper  parts  ; 
while  if  the  cutaneous  vessels  are  dilated,  more  heat  will  be  given  olf. 
A  certain  amount  of  heat,  under  20  per  cent.,  is  lost  in  the  respiratory 
organs,  by  evaporation,  and  by  the  warming  of  the  colder  inspired  air. 
There  are  other  minor  channels  of  loss  of  heat,  which  need  not  be  dis- 
cussed here.  A  normal  temperature  is  maintained  when  the  production 
and  loss  of  heat  are  in  due  equilibrium. 

The  influence  of  the  nervous  sydem  upon  the  temperature  demands 
special  notice.  It  may  be  regarded  as  an  established  fact,  founded  upon 
physiological  and  experimental  investigations,  as  well  as  npon  clinical 
■observation,  that  the  nervous  system  does  materially  aftect  the  bodily 
heat.  This  system  influences  heat-production,  as  well  as  heat-loss.  It 
modifies  the  temperature  chiefly  through  the  vaso-motor  apparatus  ; 
but  it  is  also  maintained  that  the  nervous  system  directly  affects 
tissue-change,  and  consequently  heat-production.  MacAlister  is 
strongly  in  favour  of  the  thermotaxic  or  heat-regulating  power  of  this 
system,  and  maintains  that  it  influences  thermogenesis  in  the  muscles,  as 
well  as  thermolysis  or  loss  of  heat  by  the  skin.  He  further  affirms 
""  that  the  heat  production  in  the  muscles  is  probably  carried  on  under 
the  influence  of  a  two-fold  nervous  mechanism,  the  one  part  exciting  to 
thermogenesis,  accompanied  by  destx-uctive  metabolism,  the  other 
staying  thermogenesis,  and  subserving  constructive  metabolism.  The 
thermogenic  tonus  is  the  manifestation  of  the  normal  balance  between 
the  two  parts."  Nothing  is  definitely  known,  however^  at  present  as  to 
the  anatomical  course  of  the  supposed  thermal  nerves  of  muscles.  In 
■addition  to  vaso-motor  centres  regulating  heat,  it  is  believed  that  thei-e 
is  a  centre  in  the  corpus  striatum  influencing  heat-production,  and  that 
the  cortex  of  the  brain,  both  by  voluntary  and  reflex  action,  has  also  its 
■■share  in  the  maintenance  of  the  normal  heat.  Another  theory  in  re- 
lation to  the  nervous  system  is  that  it  merely  exerts  a  check  or  restrain- 
ing force  upon  nutritive  and  metabolic  changes,  but  in  what  way  is  not 
known.  Sir  William  Broadbent  has  advanced  the  theory  that  it  does 
so  through  tension  maintained  in  the  neive-centres,  the  tension  there 
^^enerated  in  the  cells  being  sustained  in  their  peripheral  terminations, 
where  they  are  merged  into,  and  blended  with  the  other  structures. 

Normal  temperature.  — In  a  healthy  adult  the  temperature  taken  in 
the  axilla  or  mouth  averages  about  98-4  or  98-6°  F.  In  the  rectum  or 
vagina  it  is  under  ordinary  conditions  from  0-3°  to  0  6"  higher.  In 
other  localities  it  will  be  much  influenced  by  circumstances.  The 
surface  tempei-ature  may  be  considerably  below  that  of  the  interior,  if 
there  is  much  subcutaneous  fat.  An  important  fact  to  bear  in  mind  is 
the  daily  fluctuation  of  the  body-heat,  which  is  partly  due  to  the 
influence  of  rest  and  exercise,  of  taking  food,  and,  it  is  believed,  of 
habit  and  inheritance.  But  observations  have  shown  that  even  when 
a  healthy  individual  is  kept  at  rest  in  bed  the  temperature  will  range 
from  1'8°  to  2-3°  F.,  during  the  twenty-four  hours.  It  gradually  rises 
from  early  morn  during  the  day,  but  more  rapidly  in  the  afternoon, 
reaching  its  maximum  between  5  p.m.  and  8  p.m.  ;  then  it  falls  slowly, 
being  lowest  from  2  a.m.  to  6  a.m.  In  general  terms,  therefore,  accord- 
ing to  the  time  at  which  it  is  taken,  the  temperature  may  be  said  to 
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vary  from  97-5°  to  99°  under  ordinary  circumstances,  but  it  may 
temporarily  rise  to  99-5°  or  even  100°.  As  regards  age,  in  infants  and 
children  the  temperature  is  somewhat  higher  than  later  on;  while 
the  dally  range  is  greater  and  less  steady,  being  readily  influenced  by 
external  conditions.  In  old  age  also  it  is  rather  higher,  and  more- 
easily  disturbed.  Various  factors  affect  the  bodily  heat  temporarily,  as 
regards  its  degree  and  distribution,  but  it  must  suffice  to  mention  here 
a  tew  of  the  more  prominent,  without  entering  into  details,  such  as 
prolonged  exposure  to  external  heat  or  cold,  exercise,  food  and  drink, 
including  special  articles,  as  alcohol,  tea,  and  coffee,  and  mental  or 
nervous  conditions.  These  must  be  borne  in  mind  in  particular 
instances.  In  females  the  menstrual  function  has  to  be  considered,  as 
there  is  a  slight  rise  of  temperature  during  the  pre-menstrual  period. 

Temperature  in  Disease. — It  is  only  intended  to  offer  here  some 
general  remarks  on  the  use  of  the  thermometer  in  disease,  and  the 
indications  it  affords.  The  peculiarities  Avhich  individual  affections 
present  as  regards  the  degree  and  course  of  bodily  temperature  will  be- 
pointed  out  in  relation  to  each. 

In  using  the  thermometer  for  clinical  purposes  the  points  to  be 
observed  are  : — 1.  The  exact  temperature,  as  indicated  by  the  e7id  of  the 
index  most  distant  from  the  bulb  of  the  instrument.  2.  The  rapidity 
toith  which  the  mercury  rises,  if  it  goes  above  noi-mal,  this  being  in 
proportion  to  the  height  of  the  temperature.  It  is  often  important  in 
febrile  cases  to  take  a  note  at  the  same  time  of  the  frequency  of  the  pulse 
and  respirations ;  and  in  some  cases  to  make  a  quantitative  analysis  of  the 
urine,  in  order  to  determine  whether  there  is  a  relation  between  the 
temperature  and  the  amount  of  waste-products  discharged.  All  these 
observations  should  be  recorded  on  suitable  forms  or  charts,  the  course- 
of  temperature  being  indicated  by  lines  or  curves. 

It  is  desirable,  if  possible,  that  the  individual  upon  whom  the  obser- 
vation is  made  should  have  been  at  rest  in  bed  for  at  least  an  hour- 
previously.  In  many  cases,  however,  the  thermometer  has  to  be  em- 
ployed without  any  such  preparation. 

The  intervals  at  which  the  temperature  should  be  taken  will  vary 
according  to  the  nature  of  the  case.  Often  only  one  observation  is 
required.  In  most  instances  twice  a  day  is  sufficient,  namely,  in  the 
morning  and  evening,  and  in  many  once  daily  is  enough.  Sometimes^ 
however,  it  is  most  important  to  note  the  temperature  at  I'egular,  and 
more  or  less  frequent  intervals,  or  even  to  take  continuous  observations. 
Properly  trained  nurses  are  now  quite  competent  to  use  the  instrument 
for  routine  purposes,  and  they  can  also  be  instructed  to  employ  it 
should  any  unusual  symptoms  arise.  In  all  febrile  cases  it  is  essential 
io  take  the  temperature  daily  until  convalescence  has  been  thoroughly 
established. 

Uses  in  Diagnosis. — Much  help  is  constantly  derived  from  the  em- 
ployment of  the  thermometer  for  diagnostic  purposes,  and  it  may  be 
useful  to  offer  a  few  general  remarks  on  this  subject. 

1.  Elevation  of  temperature. — In  the  great  majority  of  cases  the 
tendency  of  disease  is  to  raise  the  temperature  to  an  abnormal  height,, 
there  being  more  or  less  pyrexia.  In  relation  to  this  deviation  from 
health,  the  following  points  may  be  noted,  a.  In  manj'-  cases  which 
present  themselves  in  ordinary  practice,  where  sj-mj^toms  exist  which 
might  or  might  not  belong  to  the  premonitory  stage  of  some  acute- 
illness  or  fever,  such  as  scarlatina  or  small-pox,  all  doubt  can  often  at 
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once  be  cleared  up  by  taking  the  temperature,  and  determining  ivhether 
purcria  is  present  or  not,  as  well  as  its  degree,    b.  Occasionally  by  one, 
"or  at  most  two  observations,  it  is  possible  to  ascertain  positively  the 
nature  of  a  fever.    A  sadden  rise  of  temperature  to  104°  or  106°  F.  is 
very  suggestive  of  some  form  of  malarial  fever,  especially  if  it  falls 
rapidly,''{ind  becomes  normal  in  a  few  hours,    c.  Many  febrile  disorders 
;are  uo\v  known  to  have  tolerably  regular  and  'uniform  ranges  of  tempera- 
^ture  throughout  their  entire  course,  and  to  present  peculiar  diurnal 
variations,    the   temperature   being  generally  higher  in  the  evening 
than  during  the  day.     It  is  therefore  essential  to  become  acquainted 
with  this  portion  of    the  natural   history  of  each  of  these  aliectit)ns, 
and  to  employ  the  thermometer  regularly  in  investigating  them,  so 
that  they  may  be  thus  distinguished  from  each    other,    and  from 
^ill  complaints  which  may  simulate  them.    d.  The  habitual  use  of  the 
thermometer  may  lead  to  the  discovery  of  disease  when  there  is  no 
•obvious  sign  of  its  existence,  for  the  fact  of  a  patient  presenting  a 
temperature  above  the  normal  should  always  call  for  a  more  minute 
•examination,  which  would  probably  lead  to  a  satisfactory  diagnosis. 
This  has  been  frequently  observed  by  those  who  employ  the  thermo- 
meter in  lunatic  asylums,  who  have  thus  detected  phthisis  in  insane 
patients  when  they  could  not  otherwise  have  suspected  it.    e.  Complica- 
iions  occurring  during  the  progress  of  a  fever,  or  daring  the  period  of 
■convalescence,  as  well  as  relapses,  are  indicated  either  by  a  disturbance 
of  the  typical  range,  by  delayed  defervescence,  or  by  a  rise  in  tempera- 
ture after  it  has  once  subsided  ;  and  either  of  these  deviations  may  be 
the  first  thing  observed.    Hence  the  necessity  of  taking  a  daily  note  of 
the  temperature  until  the  patient  has  perfectly  recovered.    /.  In  certain 
diseases  the  thermometer  gives  valuable  information  as  to  the  nature 
and  degree  of  activity  of  morbid  processes,  for  instance,  in  pulmonary 
phthisis.    It  may  also  reveal  the  secondary  effects  of  certain  lesions, 
such  as  inflammation  associated  with  pulmonary  or  cerebral  heemor- 
rhage.    g.  The  temperature  may  be  much  raised  in  certain  cases  of 
nervous  disease ;  and  also  in  connection  with  painful  attacks,  such  as  those 
of  hepatic  colic. 

Caution  must  be  exercised  in  dealing  with  children.  In  these  subjects 
the  temperature  is  liable  to  run  up  rapidly  to  a  considerable  height, 
without  any  adequate  cause,  thus  creating  unfounded  alarm ;  and  it 
may  subside  with  equal  rapidity.  Sensitive  persons  and  hysterical 
females  are  similarly  more  or  less  susceptible.  Of  course  it  is  necessary 
to  be  on  guard  against  malingerers  and  such  like,  who  raise  the  tem- 
perature by  artificial  means. 

2.  Depression  of  temperature. — This  is  far  less  common,  but  it  is  an 
important  element  in  certain  conditions,  as  in  shock  or  collapse  from 
various  causes,  when  the  temperature  may  sink  considerably  and  I'apidly ; 
some  cases  of  severe  injury  to  the  upper  part  of  the  spine;  certain 
diseases  of  the  brain  and  cord ;  starvation  ;  great  loss  of  blood  ;  and  some 
chronic  wasting  diseases,  such  as  cancer  of  certain  organs.  It  is  some- 
what below  the  normal  also  in  certain  chronic  pulmonary  and  cardiac 
affections,  and  in  chronic  Jiright's  disease ;  and  it  must  be  remembered 
that  in  these  conditions  the  temperature  may  not  rise  to  the  usual  height 
when  febrile  complaints  supervene.  Defervescence  sometimes  proceeds 
so  rapidly  and  so  far  that  the  temperature  falls  considerably  below  the 
normal,  a  condition  of  collapse  being  produced.  After  convalescence 
from  severe  febrile  diseases  it  often  remains  low  for  some  time;  and 
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may  present  a  similar  deviation  during  the  apj'rexial  periods  of  inter- 
mittent fever.  Sometimes  the  temperature  is  vei-y  low  on  the  surface, 
but  high  internally,  as  in  cholera.  A  very  low  temperature  has  beert 
noted  in  carbolic  acid  poisoning;  and  in  sclerema  neonatorum.  A 
temperature  from  97-5'^  to  96°  is  said  to  be  sub-normal;  below  that  point 
it  is  called  a  coUapse-tonperature. 

3.  Inequality  of  temperature  in  different  parts  is  sometimes  observed. 
This  may  be  of  aid  in  diagnosing  paralysis  or  other  nervous  disorders. 
In  a  paralyzed  limb  the  temperatui^e  maybe  higher  or  lower  than  in  the- 
corresponding  limb  on  the  opposite  side ;  in  hemiplegia  the  pai'alyzed 
side  is  often  ^°  to  §°  higher  than  the  healthy  one.  Neuralgia  may  be 
accompanied  with  marked  local  rise  of  temperature  ;  and  a  similar  con- 
dition may  be  observed  in  hysteria.  These  differences  all  depend  on 
vaso-motor  influence.  Local  stagnation  of  blood  and  its  consequences 
lower  temperature.  Of  course  local  differences  of  temperature  may  be- 
due  to  external  causes.  Attempts  have  been  made  to  use  local  tem- 
peratures in  the  diagnosis  of  pulmonary  phthisis,  pneumonia,  pleuris}', 
brain-affections,  articular  diseases,  tubercular  formations,  and  other- 
conditions,  but  the  results  are  not  reliable. 

Uses  in  Prognosis. — The  temperature  may  be  of  use  in  assisting- 
towards  a  prognosis,  either  in  itself  ;  from  its  relation  to  the  pulse,  re- 
spii'ations,  or  amount  of  excreta ;  or  from  its  association  with  other 
symptoms,    a.  The  degree  of  heat  observed  during  the  early  period  of  a 
febrile  disease,  especially  when  taken  in  conjunction  with  the  prominent 
symptoms,  will  often  give  a  good  idea  as  to  whether  the  particular  case- 
under  observation  is  likely  to  be  a  severe  one  or  not.    If  the  tempera- 
ture is  at  all  high,  it  shows  that  a  sharp  attack  may  be  anticipated,  and 
that  complications  resulting  from  the  presence  of  products  of  tissue- 
change  in  the  blood  are  liable  to  arise  ;  therefore  a  guarded  pi-ognosis^ 
should  be  given,    h.  A  very  high  temperature,  or  hyperpyrexia,  especially 
when  it  exhibits  a  tendency  to  a  continuous  and  rapid  rise,  is  extremely 
dangerous,  especially  if  the  excretions  are  deficient,    c.  A  sudden  change 
in  the  temperature  may  be  premonitory  of  a  coming  event,  even  for 
some  days  before  this  actually  happens.    Thus  a  marked  fall  in  cases  of 
typhoid  fever  not  uncommonly  precedes  the  discharge  of  blood  from  the 
bowel,  indicating  that  haemorrhage  is  taking  place  internally,    d.  If  the 
temperature  does  not  increase,  or  if  it  falls  from  morning  to  evening,  this  is 
a  favourable  sign  ;  if  it  is  higher  in  the  morning  than  on  the  pi-eviouR 
evening,  this  shows  that  the  disease  is  advancing,  and  the  prognosis  is 
consequently  more  grave.     e.   In  many  pyrexial  diseases  the  fevei- 
usually  subsides  on  certain  days,  often  by  crisis ;  if  in  a  particular  case 
the  expected  fall  takes  place,  and  defervescence  goes  on  regularly  and 
continuously,  the  prognosis  is  favourable ;  if  the  contrary  happens,  or 
if  the  decline  of  the  fever  is  irregular,  an  unfavourable  course  is  in- 
dicated.   /.  Should  the  temperature  decline   rapidly  in  certain  acute 
febrile  affections,  such  as  pneumonia  or  typhus  fevei',  Avhile  the  pulse 
and  respirations  increase  in  fi-equency,  and  the  other  symptoms  show 
no  signs  of  improvement,  but  on  the  other  hand  become  worse,  the 
prognosis  is  very  serious.    A  markedly  low  temperature  is  in  itself  of 
evil  omen  in  these  complaints,     g.  A  very  low  temperature,  as  in 
collapse,  is  more  or  less  dangerous,  and  should  it  sink  below  93'^,  the 
termination  is  almost  always  fatal. 
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CHAPTER  XII. 
PYREXIA— FEVEE. 

I'KViii;  is  one  of  the  most  frequent  and  important  conditions  which  is 
met  with  in  daily  practice.  Although  increased  bodily  heat  is  one  of 
its  most  striking  phenomena,  it  is  in  reality  a  complex  general  morbid 
state  in  which  all  the  functions  are  liable  to  be  more  or  less  disturbed. 
Pyrexia,  while  commonly  employed  as  synonymous  with  fever,  is  some- 
times used  in  a  more  limited  sense,  as  merely  indicating  rise  of  tempera- 
ture, however  brought  about.  Fever  implies  that  the  increased  heat  is 
of  some  duration,  and  reaches  a  certain  height,  for  the  term  is  not 
u.sually  applied  to  slight  and  temporary  elevations  of  temperature. 

etiology. — According  to  the  circumstances  under  which  it  occurs, 
fever  has  been  broadly  divided  into: — 1.  Primary,  idiopathic,  or  essential, 
where  it  starts  as  a  general  disturbance  of  the  system,  and  is  not  the 
result  of  any  evident  local  cause.  2.  Secondary  or  symptomatic,  where 
the  febrile  condition  is  associated  with  some  local  disease,  especially  in- 
flammation. A  definite  complaint  belonging  to  the  former  group  is 
generally  spoken  of  as  a  fever.  In  cases  originating  in  this  way,  how- 
ever, organic  lesions  often  supervene,  either  as  essential  effects  of  a 
particular  disease,  or  as  accidental  secondary  events,  which  intensify  or 
prolong  the  pyrexia. 

SuiiMAKY  OP  Causes. — The  actual  circumstances  under  which  pyrexia 
or  increase  in  the  bodily  heat  occurs  are  very  numerous,  and  it  may  be 
of  some  advantage  to  attempt  to  classify  the  causes  under  certain  heads, 
as  follows  : — 

1.  Some  temporary  local  disorder,  such  as  dentition,  indigestion,  intes- 
tinal worms,  a  loaded  rectum,  a  distended  bladder,  an  attack  of  headache 
or  migraine,  a  restless  night,  disturbance  of  either  of  the  special  senses, 
or  local  irritation  of  the  skin,  as  by  a  pin  or  rough  clothing.  In  this 
class  of  cases  the  pyrexia  is  generally  slight  and  of  short  duration,  but 
the  temperature  may  run  up  to  a  considerable  height,  even  from  slight 
causes,  especially  in  children  and  sensitive  persons ;  and  sometimes  a 
definite  febrile  paroxysm  is  produced. 

2.  The  action  of  excessive  or  prolonged  lieat  upon  the  system,  as  in  some 
forms  of  sunstroke.  Here  the  temperature  may  reach  a  great  or  even 
fatal  height. 

3.  Certain  conditions  directly  and  obviously  affecting  the  iiervons  system 
— neurotic  fever.  Severe  pain  often  gives  rise  to  pyrexia,  especially  that 
associated  with  the  passage  of  a  gall-stone  or  a  renal  calculus,  iu  con- 
nection with  which  there  is  sometimes  a  veiy  pronounced  febrile  attack. 
The  same  effect  not  uncommonly  follows  the  passage  of  a  catheter  or 
sound  alongthe  urethra  into  the  bladder — catheter  fever  (Sir  A.  Clark).  A 
high  temperature  may  supervene  in  nervous  affections,  sucli  as  hj\steria, 
epilepsy,  delirium  tremens,  chorea,  or  tetanus  ;  and  is  also  met  Avith  in 
cases  of  injury  to,  oi-  organic  diseases  of,  certain  parts  of  the  nei've-centres. 

4.  Disturbance  of  the  c/eneral  system,.  There  are  not  a  few  cases  of 
more  or  less  definite  febrile  attacks  occarringin  ordinary  practice,  which, 
can  only  be  referred  to  some  general  disturbaiico,  such  as  that  resulting 
from  chilling  of  the  body.  They  are  usually  classed  as  cases  oifebrictila. 
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•or  catarrhal  fever,  if  there  liappen  to  be  catarrh  of  mucous  surfaces. 
■Some  cases  which  seem  to  fall  under  this  group,  hosvever,  are  really  mild 
forms  of  recognized  fevers. 

5.  Specific  fevers.  Thei-e  are  a  number  of  well-known  diseases  belong- 
ing to  this  group,  of  which  pyrexia  is  a  prominent  manifestation,  re- 
•quiriug  careful  and  systematic  observation  and  study.  Tliey  may  be 
divided  into : — a.  Erttptive  fevers  or  exanthemata,  as  typhus,  typhoid, 
measles,  scarlatina,  and  small-pox.  It  must  be  remembered  that  these 
may  occur  without  any  erupti(jn.  b.  Peculiar  diseases  without  eruption, 
as  diphtheria,  mumps,  whooping-cough,  influenza,  relapsing  fever,  or 
■epidemic  cerebro-spinal  meningitis,  c.  Malarial  fevers,  ot  an  intei'mittent 
or  remittent  type. 

6.  Certain  general  or  constitutional  diseases,  and  forms  of  blood-poisonitig, 
either  with  or  without  local  lesions.  The  chief  complaints  belonging  to 
this  group  which  are  accompanied  with  fever  include  rheumatism,  gout, 
tuberculosis,  syphilis,  and  septicaemia  or  pyasmia  of  all  kinds ;  but 
pyrexia  may  also  be  associated  with  rickets,  cancer,  scurvy,  pui'pura, 
pernicious  anaemia,  uraemia,  aud  other  conditions  affecting  the  general 
■system  or  blood.  More  or  less  fever  is  very  common  in  cases  of  phthisis, 
•but  here  it  may  be  the  result  of  different  factors.  Puerperal  fever  is  a 
well-recognized  affection,  which  is  probably  of  a  septic  nature.  Preg- 
nancy does  not  raise  the  temperature,  and  the  act  of  parturition  only 
slightly,  on  account  of  the  increased  muscular  action  ;  it  soon  becomes 
normal  during  the  puerperal  state,  provided  no  complications  supervene 
to  cause  pyrexia. 

7.  Local  inflammation  and  its  consequences,  especially  suppuration. 
The  connection  between  this  class  of  conditions  and  the  febrile  state  is 
familiar  to  all,  but  the  phenomena  differ  much  in  their  exact  characters, 
intensity,  and  course,  according  to  the  structure  affected,  and  various 
other  circumstances.  Some  writers  would  include  certain  inflammatory 
diseases,  such  as  acute  primary  pneumonia,  among  the  "  specific  fevers," 
but  at  present  at  any  rate  there  is  uo  adequate  justification  for  such  an 
arrangement.  Lesions  which  do  not  themselves  originate  pyrexia,  such 
as  haemorrhage  into  an  organ,  may  indirectly  induce  it  by  setting  up 
inflammation.  Abscess  is  a  very  prominent  cause  of  fever ;  which  may 
also  be  associated  with  ulceration  or  gangrene. 

8.  Miscellaneous  conditions.  Under  this  head  may  be  mentioned 
•certain  diseases  which  may  give  rise  to  fever,  but  which  do  not  exactly 
•come  under  either  of  the  foregoing  categories,  or  are  of  a  more  or  less 
■complicated  nature,  such  as  dysentery,  lymphadenoma,  leucocythsemia, 
embolism  and  thrombosis,  paroxysmal  hEcmoglobinuria,  and  acute  yellow 
.atrophy  of  the  liver. 

Such  is  a  general  outline  of  the  chief  circumstances  under  which 
pyrexia  occurs  in  ordinary  practice,  and  in  the  large  majority  of  instances 
it  can  be  definitely  referred  to  one  or  other  of  the  groups  indicated.  It 
must  be  remembered,  however,  that  in  an  individual  case  there  may  be 
more  than  one  cause  at  work,  and  all  the  factors  should  be  duly  recog- 
nized. For  example,  in  a  specific  fever  an  inflammatory  complication 
frequently  aggravates  the  pyrexia ;  or  it  may  be  even  increased  by  some 
temporary  disorder,  such  as  constipation,  pain,  or  I'cstlessness.  Again, 
two  acute  specific  diseases  may  exist  together,  as  typhoid  fever  and 
■diphtheria ;  or  two  or  more  inflammatory  affections.  Now  and  then  it 
must  be  acknoAvledged  that  febrile  attacks  come  under  observation,  the 
meaning  of  wliich  it  is  impossible  to  fathom. 
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Pathology  and  Anatomical  Changes. — The  pathology  of  fever 
lias  always  been  a  matter  of  much  controversy,  and  although  much 
has  been  done  of  late  years  to  clear  up  many  points,  there  are 
still  considerable  differences  of  opinion.  I  do  not  propose  to  attempt 
any  discussion  of  the  several  questions  involved,  but  will  only 
offer  a  few  general  remarks  on  the  subject.  Before  it  can  be  at 
all  rationa  lly  understood,  an  acquaintance  with  the  main  facts 
relating  to  the  physiology  of  the  animal  heat  is  essential.  These 
have  already  been  considered. 

With  regard  to  the  immediate  origin  of  pyrexia,  it  seems  so  far  clear 
that  the  condition  may  be  set  up  by  some  morbid  poison,  which  has 
either  gained  an  entrance  from  without,  or  been  generated  within  the 
system  ;  in  connection  with  a  definite  local  disorder  or  lesion,  especially 
inflammation  and  its  consequences ;  or  as  the  result  of  a  primary  dis- 
turbance-of  the  central  nervous  system.  The  morbific  agents  are  now 
generally  supposed  to  be  of  the  nature  of  micro-organisms  (bacteria, 
etc.);  but  it  appeal's  highly  probable,  if  not  certain,  that  septic  fluids  or 
toxic  chemical  compounds  may  oi-iginate  fever  without  the  actual 
presence  of  any  visible  organisms.  When  the  condition  is  associated 
with  inflammation,  it  is  believed  by  many  pathologists  that  the  real 
cause  of  the  pyrexia  is  a  pyrogenic  fluid  or,  as  some  think,  definite 
micro-organisms,  which  gain  access  into  the  circulation  from  the 
inflammatory  focus.  How  these  agents  set  up  pyrexia  is  not  definitely 
known.  One  view  is  that  they  act  directly  upon  the  blood  and  living- 
tissues,  multiplying  greatly  in  number,  increasing  metabolism,  and  lead- 
ing to  excessive  destruction  and  oxidation.  According  to  another  theor)-, 
they  produce  their  effects  through  the  medium  of  the  nei'vous  system, 
either  directly  affecting  the  nerve-centres  concerned  with  the  animal 
heat  or  the  vaso-motor  apparatus,  or  acting  by  reflex  influence.  In 
relation  to  inflammation,  moreover,  some  pathologists  are  of  opinion 
that  the  pyrexia  is  iiere  also  merely  due  to  reflex  iri'itation,  acting 
upon  and  through  the  central  nervous  system ;  and  this  explanation 
might  certainly  apply  to  non-inflammatory  local  disorders. 

The  explanation  of  the  phenomena  of  the  febrile  state  is  a  complicated 
subject,  but  allusion  will  only  be  made  here  to  the  n'se  of  temperature. 
Many  theories  have  been  propounded  to  account  for  the  pyrexia.  The 
most  simple  and  obvious  is  that  it  is  due  to  increased  heat-production, 
resulting  from  excessive  destruction  of  tissues,  and  the  combustion  or 
oxidation  associated  therewith.  That  this  is  often  an  important  factor 
cannot  be  doubted,  but  it  does  not  always  occui-,  and  various  facts  prove 
that  it  cannot  be  the  sole  explanation.  Another  view  is  that  there  is 
retention  of  heat  or  diminished  loss  from  the  surface  of  the  body,  owing  to 
contraction  of  the  cutaneous  vessels ;  or  a  relatively  diminished  heat- 
discharge  in  proportion  to  the  heat-production.  This  partly  accounts  for 
the  temperature  during  the  early  stage  of  a  pyrexial  attack,  and  it  may 
subsequently  act  as  a  subsidiary  cause  under  certain  conditions.  But  that 
it  cannot  be  regarded  as  the  chief  explanation  of  the  excessive  bodily 
heat  is  proved  by  the  facts  that,  even  when  perspiration  is  profuse,  as  in 
rheumatic  fever,  or  when  sweating  has  been  induced  by  jaborandi  before 
a  fit  of  ague,  the  temperature  still  goes  up;  while  it  has  been  demon- 
strated experimentally  that  in  fever  there  is  increased  discharge  of  heat 
from  the  body. 

Liebermeister's  theory,  which  was  adopted  by  the  late  Dr.  Fagge, 
affirms  "that  pyrexia  consists,  not  in  a  mere  rise  of  the  temperature  of 
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the  body,  still  less  in  increase  of  heat-generation,  or  in  diminution  of 
loss  of  heat,  but  in  a  change  in  the  normal  function  of  heat-regulation, 
by  which  the  production  of  hent  and  its  loss  are  so  balanced  as  to  create 
and  maintain,  while  the  pyrexia  lasts,  a  higher  temperature  instead  of 
the  normal  tempei'ature."  In  short,  it  is  regulated  for  a  higher  level 
than  normfil. 

Dr.  Ord  has  advanced  the  hypothesis  that  the  increased  temperature 
in  fever  results  from  the  heat  produced  by  the  destruction  and  disinte- 
gration of  tissues  accumulating  in  the  body,  because  not  used  up,  as  in 
health,  by  the  foi*matiou  of  new  tissues,  which  process  is  probably 
accompanied  by  the  absorption  of  heat.  He  regards  it  as  due  to  "pei*- 
sistence  in  the  form  of  heat,  of  energy  which  should  have  taken  another 
torm. 

The  relation  of  the  ncrvoiifi  system  to  pyrexia  has  already  been  alluded 
to,  and  in  this  connection  the  views  of  Dr.  Donald  MacAlister  demand 
special  notice.  He  refers  fever  definitely  to  the  nervous  system,  and  only 
associates  the  term  with  that  kind  of  thermal  disorder  in  which  there 
is  excessive  thermogenesis,  with  the  excessive  catabolism  of  nitrogenous 
tissues  which  that  involves.  He  remarks  : — "  High  temperature  is  not 
necessarily  fever,  and  fever  is  not  necessarily  accompanied  with  high 
temperature.  We  may  have  a  febris  sine  febro,  a  morbid  thermogenesis 
without  high  temperature,  the  inci'cased  heat-production  being  compen- 
sated, or  more  than  compensated,  by  increased  heat-loss.  And  we  may 
have  a  rise  of  temperature  even  with  diminished  thermogenesis,  if  the 
heat-loss  is  so  diminished  as  no  longer  to  balance  even  the  diminished 
production.  The  former  would  be  fever,  though  the  patient  were  cool  ; 
the  latter  would  not  be  fever,  even  though  the  patient  were  hot." 
Briefly  stated,  Dr.  MacAlisr.er's  theoiy  as  to  disorders  of  bodily  tempera- 
ture is  as  follows  : — He  considers  the  thermal  nervous  system  as  con- 
sisting of  three  pai'ts,  which  he  calls  the  thermotaxic  or  adjusting,  the 
tJiermocjenic  or  producing,  and  the  thermolytic  or  discharging  mechanism. 
Disorder  of  the  first  implies  irregularity  of  temperature  only  ;  disorder 
of  the  first  and  second  implies,  in  general,  heightened  temperature  and 
increased  body  heat — that  is  ordinaiy  fever;  disorder  of  the  first,  seicond, 
and  third  implies,  in  general,  hyperpyrexia,  dangerous  increase  of  heat, 
and  steadily  rising  temperature.  Regarding  thermal  mechanisms  as  a 
functional  and  evolutional  hierarchy,  he  looks  upon  fever  as  a  "  dis- 
solution," a  progressive  negative  process,  a  relaxation  of  control  from 
above  downwards. 

Sir  William  Broadbent  also  favours  the  theory  that  the  nervous  system 
is  concei'ned  in  the  febrile  process,  in  some  cases  the  restraining  influence 
of  the  great  nerve-centres  over  nutrition,  and  especially  oxidation  asso- 
ciated with  tissue-change,  being  directly  impaired,  owing  to  their  power 
of  maintaining  tension  being  lessened  or  abolished  in  consequence  of 
disease  or  injury.  In  other  instances,  where  septic  matters  or  other 
substances  are  introduced  into  the  blood,  they  increase  oxidation  by 
acting  as  ferments  or  in  other  ways,  and  thus  directly  raise  the  tempera- 
ture, and  overpower  the  restraining  influence  of  the  nerves  until  this  is 
reinforced. 

The  anatomical  changes  which  may  be  referred  to  the  febrile  state 
itself,  when  it  is  severe  or  prolonged,  are  of  the  following  nature  :  — The 
tissues,  especially  the  muscles  and  fat,  become  more  or  less  rapidly 
destroyed,  with  consequent  wasting.    The  voluntary  muscles  may  pre- 
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«ent  the  peculiar  degeneration  described  by  Zenker.  The  glandular 
oi-o-ans,  on  the  other  hand,  tend  to  become  enlarged,  congested, 
■sind  soft,  especially  the  spleen,  and  to  a  less  degree  the  liver,  kidneys, 
and  lymphatic  glands.  The  cells  of  the  liver  and  kidneys  may  exhibit 
the  o-rannlar  change.  The  heart  also  undergoes  granular  degeneration 
in  bad  cases ;  and  there  is  a  tendency  to  hypostatic  congestion, 
■especially  in  the  lungs.  The  blood-changes  vary  much  under  different 
•circumstances.  Those  chiefly  noticed  are  a  diminution  in  alkalinity  ; 
deficiency  of  albumen  and  red  corpuscles ;  and  inci-ease  of  white 
■corpuscles  {leucocytosis)  in  many  cases.  Consequently  a  state  of  angemia 
is  ])roduced.  In  some  forms  of  fever  fibrinogenous  elements  are  much 
iibove  the  normal,  and  the  blood  readily  clots  ;  in  others  they  are  greatly 
reduced.  In  cases  of  low  type  the  blood  becomes  thin,  fluid,  and  dark, 
staining  the  aorta  and  its  main  branches.  Changes  in  the  capillaries  may 
;also  occur,  leading  to  petechiaj  or  haemorrhages,  not  only  superficial,  but 
in  connection  with  mucous  or  sei'ous  membranes,  and  in  the  substance  of 
muscles  or  organs.  Secondary  inflammations  not  uncommonly  super- 
Tene  in  severe  febrile  cases,  such  as  pneumonia,  and  these  are  due  to  the 
impaired  circulation,  with  consequent  passive  congestion  or  stagnation 
of  blood  ;  to  the  effects  of  retained  deleterious  waste-products  ;  to  emboli, 
■which  may  be  septic  ;  or  to  micro-organisms. 

Symptoms. — The  precise  sj'mptoms  observed  in  febrile  cases  are 
necessarily  very  variable,  but  the  phenomena  which  are  more  or  less 
•charactei-istic  of  the  pyrexial  condition  may  be  thus  arranged  : — 

1.  Rise  in  temperature. — ^Excessive  bodily  heat  is  generally  looked 
upon  as  the  only  absolutely  essential  sign  of  fever,  provided  the  increase 
of  temperature  continues  for  a  certain  time.  This  may  be  evident  in 
the  aspect  or  sensations  of  the  patient,  or  the  skin  may  feel  hot  or 
burning  to  the  touch  ;  but  no  reliance  ought  to  be  placed  on  these 
sources  of  information,  and  the  existence  of  pyrexia  can  only  be  satis- 
factorily determined  by  means  of  the  clinical  thermometer.  The 
temperature  may  range  from  only  a  little  above  the  normal  to  as  much 
«s  108°,  110°  112°,  or  perhaps  even  higher,  but  it  seldom  exceeds  105° 
■or  106°.  When  the  temperature  is  below  101°  fever  is  regarded  as 
"slight";  up  to  103°  "moderate";  to  105°  "high";  and  above  105° 
•or  106'^  the  condition  is  termed  hyperpyrexia.  The  bodily  heat  may  con- 
tinue to  rise  for  some  time  after  deatli. 

2.  Disorder  of  secretions.- — Pyrexia  is  attended  with  deficient  elimina- 
tion of  water  from  the  system,  while  at  the  same  time  there  is  excessive 
destruction  of  tissues.  Hence  the  secretions  and  excretions  are  as 
a  rule  diminished  in  quantity,  as  well  as  altered  in  quality,  from  which 
result  some  prominent  symptoms,  namely: — a.  Dryness  of  the  skin, 
though  this  is  by  no  means  essential,  for  in  some  cases  more  or  less 
perspiration  occurs,  which  may  even  be  profuse,  h.  Derangements  of  the 
alimentary  canal.  The  salivary,  gastric,  intestinal,  and  biliary  secretions 
are  deficient  or  altered.  Hence  the  tongue  is  furred,  and  the  mouth  dry 
•or  clammy  ;  the  taste  is  unpleasant ;  there  is  much  thirst ;  appetite  is 
impaired  or  lost ;  the  breath  is  offensive  ;  and  the  bowels  are  constipated. 
Nausea  and  vomiting  are  also  not  unfrequent  symptoms  in  febrile  cases, 
c.  Changes  in  the  urine.     This  is  much  diminished  in  quantity,  high- 

•  coloured,  very  acid,  with  a  strong  odour,  and  of  high  specific  gravity  ; 
there  IS  also  generally  an  excessive  discharge  of  uric  acid  and  urea,  and 
deposits  of  urates,  or  sometimes  of  uric  acid,  form  when  the  urine  cools 
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ou  standing.  There  may  be  an  increase  in  hippnric  acid,  sulpliates,. 
phosphates,  potash-salts,  and  colouring  matters.  Chlorides  are  commonly- 
deficient,  and  niny  be  absent  altogether ;  -while  soda-salts  are  also  below 
the  normal.    Slight  albuminuria  is  common  in  febrile  cases. 

3.  Derangement  of  the  circulatory  syste7ii  and  hlaod.  —  The  pulse  is- 
increased  in  frequency,  and  may  rise  to  100,  120,  140,  160,  or  more, 
being  -not  uncommonly  in  proportion  to  the  temperature.  In  its  other 
charactei'S  it  varies  greatly  under  different  circumstances,  but  a  typical 
febrile  pulse  in  full,  bounding,  and  of  good  tension.  In  long-continued 
or  severe  cases  it  tends  to  become  -weak,  very  compressible,  dicrotic,. 
irregular,  or  even  intermittent.  Physical  examination  reveals  corre- 
sponding failure  in  the  action  of  the  heart. 

4.  Disorders  of  respiration. — The  respirations  tend  to  be  increased  in 
frequency  in  febrile  diseases,  but  their  number  bears' no  definite  ratio  to- 
the  temperature  or  pulse,  notwithstanding  statements  to  the  contrary. 
The  elimination  of  carbonic  acid  is  above  the  normal  on  the  whole, 
sometimes  considerably,  owing  to  the  increased  frequency  of  breaching, 
though  there  is  a  smaller  relative  pro^Dortion  in  the  expired  air. 

5.  Disturbance  of  the  nervous  s7/s^e7rt.— Symptoms  referable  to  the 
nervous  system  are  commonly  associated  -with  the  pyrexial  state.  In 
the  early  stage  chills  or  rigors  are  often  experienced,  as  -well  as  general 
muscular  pains,  or  sensations  of  aching  or  soreness,  especially  in  the 
back  and  limbs,  weariness,  exhaustion,  languor,  and  inaptitude  for  any 
occupation  or  effort.  Some  fevers  present  peculiar  localized  pains  ; 
while  headache  and  giddiness  are"  very  frequently  complained  of.  Rest- 
lessness, insomnia,  and  slight  nocturnal  delirium  are  also  common 
symptoms.  Alternations  of  chilliness  or  even  rigors  and  flushes  of  heat 
may  occur  during  the  course  of  a  pyrexial  attack;  and  rigors  are  often 
brouglit  on  by  partial  exposure  of  the  sui-face  of  the  body.  Under 
special  cii'cumstances  very  serious  nervous  distui-bance  may  arise, 
indicated  by  marked  general  prostration;  delirium,  either  violent  or 
muttering;  somnolence,  or  actual  stupor,  tending  to  coma  or  coma- 
vigil  ;  muscular  disorders,  such  as  tremors,  subsultus  tendinum,  picking 
at  the  bedclothes,  or  convulsions  ;  or  peculiar  phenomena. 

6.  General  symptoms. — Owing-  to  the  excessive  Avaste  of  tissues,  at  the 
same  time  but  little  food  being  taken  to  make  up  for  the  loss,  while 
even  this  is  assimilated  with  difficulty,  patients  suffering  from  fever  lose 
flesh  and  weight  more  or  less  rapidly,  and  usually  feel  debilitated  and 
depressed.  In  some  cases  they  become  speedily  emaciated  and  prostrated, 
the  tissues  being  very  rapidly  consumed.  Anaemia  is  also  frequenth' 
induced  by  a  severe  or  prolonged  febrile  illness. 

Course  and  Terminations. — A.  typical  febrile  attack  is  characterized 
by  three  stages,  namely,  those  of  invasion,  acme  or  fasiigiiim,  and 
decline  or  defervescence.  These  are  seen  in  their  fullest  development 
when  the  paroxysm  runs  through  its  course  rapidly,  as  during  a  tit  of 
ague,  or  in  so-called  "  hectic  "  fever.  They  are  also  present  in  a  less 
pronounced  and  more  prolonged  form  in  those  cases  of  fever  which  are 
continuous  for  a  longer  or  shorter  period,  it  maybe  for  weeks  or  months, 
and  in  such  cases  there  are  often  daily  or  more  frequent  pyrexial  par- 
oxysms ;  but  the  several  stages  are  not  then  distinct  and  well-marked 
as  a  rule,  and  it  is  often  impossible  to  recognize  them. 

Taking  a  typical  febrile  paroxysm,  during  the  stage  of  inva.<iio7i,  also 
called  the  cold  stage,  the  patient  feels  cold  and  chilly,  and  generally  has 
more  or  less  severe  shivei-ing  or  rigors.    The  internal  temperatui'e  rises 
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from  tlie  very  outset,  as  proved  by  clinical  and  experimental  observa- 
tions even  before  the  occurrence  of  the  phenomena  just  mentioned.  At 
the  same  time  the  skin  may  continue  to  be  cold  and  pale,  owing  to  the 
contraction  of  the  small  vessels,  and  may  appear  shrunken  and  bluish 
or  dusky.  These  conditions  are  especially  noticed  in  the  hands  and 
feet,  and  about  the  ears,  nose,  and  lips.  At  this  time  the  pulse  is  small, 
hard,  and  prolonged,  from  contraction  of  the  arteries.  Headache  is  fre- 
quently more  marked  in  this  stage  than  later  on  ;  and  the  patient  :^ls 
usually  much  depressed.  In  the  second  or  hot  stage,  the  external  surface 
becomes  hot,  and  in  many  cases  more  or  less  bright-red,  especially  about 
the  face  ;  there  is  a  subjective  sensation  of  heat ;  and  the  pulse  becomes 
full  and  bounding.  The  actual  temperature  presents  much  variety. 
The  third  stage  varies  considerably  in  its  course  and  characters.  As 
applied  to  a  particular  paroxysm  it  is  usually  called  the  sweating  stage, 
being  commonly  accompanied  -with  perspiration,  which  may  he  very 
profuse,  while  the  temperature  falls,  and  the  pulse  becomes  softer  and 
less  frequent. 

Taking  the  coui'se  of  a  "  febrile  disease  "  as  a  whole,  the  decline  of 
the  fever  in  cases  of  recovery,  or  defervescence^  may  be  brought  about  in 
the  following  ways  : — 1.  Crisis. — This  mode  is  characterized  by  a  sudden 
•or  speedy  abatement  of  the  fever,  indicated  by  a  rapid  fall  in  tempera- 
ture, which  may  become  normal  in  a  few  hours  ;  while  at  the  same 
time  there  is  generally  a  considerable  inci'ease  in  the  various  excretions, 
•evidenced  by  profuse  perspiration,  a  free  flow  of  urine  containing  a 
large  amount  of  solid  ingredients,  especially  urea  and  urates,  or  watery 
diarrhoea,  which  are  regarded  as  critical  discharges.  Occasionally  some 
form  of  hemorrhage  occurs,  such  as  epistaxis.  Rapid  crisis  is  liable  to 
be  followed  by  more  or  less  collapse.  2.  Lysis. — Here  there  is  a  gradual 
■defervescence,  the  temperature  subsiding  slowly  and  regularly  for  some 
•days,  and  there  being  no  critical  discharges.  3.  Gomhination  of  crisis 
■and  lysis. — At  first  a  rapid  fall  of  temperature  occurs  to  a  certain  point, 
this  being  followed  by  a  gradual  lowering;  or  for  some  days  a  regular 
•alternation  of  high  and  low  temperatures  is  observed.  4.  Irregular. — 
Occasionally  defervescence  is  quite  irregular  in  its  progress.  During 
■convalescence  the  temperature-  and  the  amount  of  the  excretions  often 
fall  below  the  normal  standard. 

Death  is  a  freque^^t  termination  in  febrile  diseases,  from  a  variety  of 
•conditions  or  complications,  but  this  event  is  only  occasionally  traceable 
to  the  fever  itself,  then  resulting  either  from  excessively  high  tempera- 
ture;  blood-poisoning;  asthenia  and  exhaustion-;  cardiac  failure;  or 
pulmonary  hypostatic  congestion  and  its  consequences. 

Types  or  Varieties. — The  symptoms  described  as  belonging  to  fever 
are  very  variously  combined,  and  present  a  wide  range  as  regards  their 
severity  and  course.  In  some  instances,  indeed,  tbe  only  phenomenon 
noticed  is  a  high  temperature,  which  may  even  be  considerable  without 
^ny  other  obvious  disturbance.  In  relation  to  definite  febrile  cases 
•certain  types  are  recognized,  which  will  now  be  pointed  out. 

1.  TyI'ES  DEl'ENDINO  UPON  THE  COURSK  AND  MODK  OF  PROGRESS  OP  THE 

•SYMPTOMS: — a.  Continued. — This  group  comprehends  all  febrile  diseases 
.■which  run  a  tolerably  regular  course,  the  variations  in  temperature  at 
<lifferent  pei-iods  of  the  day  coming  within  a  limited  range.  It  includes 
the  acute  specific  fevers,  and  most  cases  of  inflammatory  fever.  In  these 
-complaints  the  temperature  rises  more  or  less  rapidly  up  to  a  certain 
point,  then  remains  tolerably  stationary  for  a  time,  and  finally  deferves- 
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cence  occurs  in  one  of  the  ways  alrcadj^  mentioned,  b.  liemLtteui .— 
Here  the  fever  presents  marked  remissions  alternating  Avitli  exacerl)a- 
tions,  as  indicated  by  the  temperature  and  other  symptoms.  During  t  lie 
remission  the  temperature  may  fall  even  below  the  normal.  This  variety 
is  met  with  chiefly  in  tropical  climates,  but  remission  is  also  an  im- 
portant characteristic  of  liedlo  fever.  c.  IntcrmiUent  — This  type  is 
characterized  by  temporary  cessation  of  all  febrile  symptoms,  which 
only  come  on  at  certain  more  or  less  regular  intervals,  and  run  throujch 
a  definite  course,  the  temperature  in  the  meanwhile  being  quite  normal. 
The  different  forms  of  ague  afford  familiar  examples,  d.  R(ila20sing. — 
In  one  particular  form  of  fevei%  after  an  attack  of  the  continued  type, 
defervescence  and  apparent  recovery  take  place,  but  this  is  followed  after 
some  days  by  a  relapse,  Avhich  course  of  events  may  be  repeated  more 
than  once.  e.  Ataxic. — This  is  the  term  applied  to  very  irregular  fever, 
conforming  to  no  known  type. 

2.  Types  depending  upon  thk  skverity  and  coMBtNATiON  of  symp- 
toms— a.  Simple. — This  form  is  the  simplest  expression  of  fever,  pre- 
senting* the  chai^acteristic  symptoms,  but  in  a  mild  degree.  It  is  well 
exemplified  in  ordiva,rj  febricula. 

b.  hifiammatory.' — As  the  term  suggests,  this  type  is  usually  associated' 
with  local  acute  inflammations,  at  all  events  in  the  early  stage.  Pyrexia 
does  not,  however,  by  any  means  necessarily  accompany  every  inflam- 
matory disease,  nor  does  its  degree  always  bear  any  proportion  to  the 
intensity  and  extent  of  the  inflammation.  It  is  more  likel}'  to  be  pre.';ent, 
and  to  be  greater  in  intensity,  when  some  tissues  are  affected  than  others, 
as,  for  example,  in  pneumonia ;  also  in  young  and  plethoric  persons,  and 
in  those  of  a  sanguine  temperament.  The  symptoms  of  inflammatory 
fever  ai-e  well-marked,  and  of  a  sthenic  character.  Shivering  or  distinct 
rigors  mark  the  onset,  followed  by  considerable  reaction.  The  tempera- 
ture becomes  high,  the  skin  feeling  hot  and  dry.  There  are  marked 
pains  in  the  limbs,  with  much  headache.  Vascular  excitement  runs  high, 
as  evidenced  by  a  frequent,  strong,  and  full  pulse.  The  blood  often 
exhibits  the  "  buffy-coat."  The  digestive  organs  are  much  disturbed,, 
thei^e  being  a  thickly-furred  but  moist  tongue,  disagreeable  bi'eath, 
marked  thirst,  total  loss  of  appetite,  and  constipation.  The  urine  is 
distinctly  febrile.  There  is  much  restlessness,  with  sleeplessness  or 
noctui'ual  delirium  ;  and  occasionally  severe  nervous  sj'mptoms,  such  as 
convulsions  or  delirium,  usher  in  the  attack,  especially  in  the  case  of 
young  children. 

c.  Hypcrpyrexial . —  Here  the  temperature  is  very  high,  vaiying  from 
105°  or  106°  to  115°  or  more.  It  shows  a  tendency  to  ascend  very 
rapidly,  this  being  associated  with  grave  symptoms  referable  to  the 
respiratory  and  nervous  systems.  The  breathing  becomes  very  huiricJ 
and  shallow  as  a  rule,  the  mouth  being  open,  and  the  nostrils  distended 
dui'ing  inspii'ation,  which  act  may  be  attended  with  a  sucking  or  sipping 
sound.  The  nervous  phenomena  included  marked  restlessness,  menial 
confusion  and  disorder,  passing  into  violent  or  muttering  delirium,  and 
coma.  Hyperpyrexia  has  been  most  frequently  met  Avith  in  cases  of 
acute  rheumatism,  sun-stroke,  and  septicemia  or  pycemia  ;  but  it  may  be 
observed  in  other  febrile  conditions,  such  as  pneumonia,  typhoid  fever, 
or  puerpeial  fever;  and  also  in  certain  diseases  or  injui-ies  aflecting  tlie 
nervous  system. 

d.  LoiD  types. — Under  this  group  may  be  included  the  folloAving  : — 
i.  Asthenic  or  Adynamic. — The  patient  is  very  Aveak,  and  feels  much  pros- 
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trated.  The  temperature  is  only  slightly  raised  ;  and  the  pulse  is  feeble 
iind  small,  though  accelerated.  In  short,  febrile  reaction  is  not  jDrorai- 
nent.  At  the  same  time  there  is  not  much  thirst,  and  the  tongue 
continues  moist.  Usually  cerebral  symptoms  are  not  present,  but  there 
may  be  nocturnal  delirium.  ii.  Typhoid.  •'  The  Typhoid  State." — 
This  presents  some  important  distinctions  from  the  former.  There 
is  threat  prostration.  The  tongue  tends  to  become  small,  dry,  and 
covered  with  a  bro^Yn  or. black  crust ;  the  lips  are  dry  and  cracked  ;  the 
teeth  and  gums  at  the  same  time  being  encinisted  with  sordes  ;  deglu- 
tition and  speech  are  consequently  more  or  less  intei-fered  with.  The 
heart's  action  is  much  impaired,  as  evidenced,  by  the  characters  of  its 
impulse  and  sounds;  by  the  pulse,  which  becomes  more  and  more  rapid, 
is  very  weak  and  compressible,  often  iri-egular  or  intermittent,  dicrotic 
or  undulating,  and  may  be  at  last  impei'ceptible  at  the  wrist ;  and  b}^  the 
tendency  to  capillary  congestion  and  stagnation  of  the  circulation  in  de- 
pendent parts,  leading  to  low  inHammation,  or  to  bed-sores  affecting  parts 
which  are  pressed  upon.  Before  death  the  superficial  capillaries  generally 
may  dilate,  and  then  profuse  sweating  takes  place,  which  may  be  offen- 
sive, while  parts  of  the  surface  become  dusky,  and  the  skin  may  be  cold, 
especially  that  of  the  extremities  and  over  exposed  parts.  Breathing- 
is  usually  shallow,  and  moi'e  or  less  frequent.  Diarrhoea  may  set  in, 
with  offensive  stools.  Nervous  symptoms  are  prominent,  especially  low- 
muttering  delirium,  muscular  tremblings  and  twitchings,  subsultus 
tendinum,  and  stupor  ending  in  coma.  The  special  senses  ai^e  blunted, 
and  there  may  be  marked  deafness.  Ultimately  the  condition  cul- 
minates in  profound  exhaustion,  the  patient  lying  on  his  back  and 
sinking  towards  the  bottom  of  the  bed,  being  indifferent  to  all  around. 
The  typhoid  condition  is  not  solely  met  with  in  febrile  cases,  being  also 
observed  in  uroemia,  acute  atrophy  of  the  liver,  and  other  conditions. 
It  seems  to  be  mainly  due  to  the  accumulation  of  the  products  of  incom- 
plete tissue-waste  in  the  system,  and  consequent  toxtemia.  The  symp- 
toms have  also  been  attributed,  to  the  dii^ect  action  of  some  specific 
fever  poison  upon  the  nerve-centres;  ptomaine-poisoning;  plugging  of 
the  minute  vessels  of  the  grey  matter  of  the  brain  with  white  corpuscles 
or  septic  emboli ;  or  hyperpyrexia,  iii.  Malignant. — In  some  cases  the 
symptoms  are  of  such  an  exceedingly  low  type,  being  frequentlj^ 
attended  with  hairaorrhages  and  petechias,  that  they  may  be  truly  termed 
malignant.  The  term  putrid  is  sometimes  applied  to  fever  under  these 
circumstances.  Another  form  of  malignant  fever  is  that  in  which  some 
poison  seems  to  act  upon  the  system  so  violently  as  to  cause  the  patient 
to  succumb  at  once,  there  being  no  evident  reaction,  or  any  local  lesions 
set  up.  This  is  sometimes  observed  in  connection  with  the  exanthe- 
mata. 

e.  Hectic. — Hectic  fever  is  usually  associated  with  profuse  suppura- 
tion, but  may  attend  any  great  drain  upon  the  system.  Phthisis  fre- 
quently presents  this  variet}^  in  its  most  typical  form.  It  is  of  a 
distinctly  intermittent  or  remittent  type,  there  being  exacerbations  as 
a  rule  once  in  the  twenty-four  hours,  occasionally  twice.  The  fever  sets 
in  very  gradually,  at  first  only  a  slight  evening  rise  in  temperature 
being  noticed,  with  quickening  of  the  pulse;  after  a  while  pyrexia 
becomes  more  or  less  constant,  but  a  marked  increase  takes 'place 
towards  evening,  beginning  with  chilliness  or  rigors,  followed  by  much 
heat  of  skin,  which  increases  up  to  or  beyond  midnight,  and  is  succeeded 
by  profuse  sweats,  so  that  the  patient's  clothes  and  the  bed-clothes  may 
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become  saturated ;  in  some  cases  the  exacei-bation  takes  place  in  the 
afternoon.  The  snbjective  feeling  of  heat  is  usually  very  considerable, 
and  the  palms  of  the  hands  and  soles  of  the  feet  have  often  a  burning 
sensation.  The  appearance  of  the  patient  is  frequently  very  character- 
istic and  striking,  there  being  a  circumscribed  bright  red  or  pink  spot  on 
each  cheek,  familiarly  known  as  the  hectic  flush.  The  pulse  is  very  easily 
excited  ;  during  a  paroxysm  it  may  rise  to  120  or  more.  It  varies  in 
its  characters,  but  is  generally  jerky,  moderately  soft,  and  compressible. 
The  respirations  are  also  temporarily  hurried.  This  fever  is  attended 
with  considerable  and  often  rapid  wasting,  while  the  patient  feels  much 
exhausted  after  each  attack,  becoming  ultimately  exceedingly  feeble 
and  emaciated.  The  mental  faculties  are  unaifected  until  near  the  close 
of  life,  being  often,  in  fact,  peculiarly  lively  and  brilliant.  The  dura- 
tion of  hectic  fever  is  very  variable,  but  it  tends  to  be  prolonged.  It 
is  really  a  form  septic  fever ;  and  this  kind  of  fever  may  occur  without 
being  exactly  of  the  hectic  type,  there  being  a  high,  but  irregular 
temperature,  with  much  sweating  and  wasting. 

Diagnosis. — The  first  point  in  diagnosis  is  to  determine  whether 
fever  is  present  or  not,  and  remembering  its  frequency,  it  is  obviously 
necessary  to  be  always  on  the  look-out  for  the  condition.  The  habitual 
and  systematic  use  of  the  clinical  thermometer  will  generally  reveal 
pyrexia  when  it  exists  ;  but  it  must  be  borne  in  mind  that  a  rise  of 
temperature  may  only  occur  at  certain  periods  of  the  day,  and,  thei-e- 
fore,  in  suspected  or  obscure  cases  it  is  important  to  employ  the  instru- 
ment with  more  than  u.sual  care,  and  at  more  or  less  frequent  intervals, 
in  order  to  detect  any  deviation  from  the  normal.  On  the  other  hand, 
it  is  necessary  to  guard  against  exaggerating  the  significance  and  gravity 
of  a  mere  temporary  increase  in  the  bodily  heat,  especially  in  susceptible 
individuals. 

Any  case  which  has  been  made  out  to  be  definitely  febrile  demands 
thoughtful  attention,  and  should  never  be  made  light  of.  Therefore  the 
next  step  is  to  endeavour  to  determine  the  cause  or  cau.ses  upon  which 
the  condition  depends.  Not  nncommonly  this  is  evident  at  once,  or 
the  diagnosis  is  arrived  at  after  a,  very  cursory  examination  ;  in  other 
instances  it  is  only  determined  by  more  or  less  careful  enquiry  and 
investigation  ;  while  occasionally  the  origin  of  pyrexia  is  obscure  or 
even  undiscoverable. 

In  dealing  with  acute  febrile  d{srases,\t  is  obviously  of  great  consequence 
that  a  correct  diagnosis  should  be  made  as  quickly  as  possible,  and, 
therefore,  it  may  be  sei^viceable  to  indicate  here  the  line  of  investiga- 
tion to  be  pursued,  and  the  chief  points  to  be  attended  to,  in  relation  to 
this  class  of  diseases.  At  the  same  time  it  is  necessary  to  avoid  undue 
haste  in  coming  to  a  positive  conclusion  which  the  data  do  not  suffi- 
ciently warrant. 

1.  It  is  necessaiy  to  enquire  at  the  outset  what  febrile  complaints  the 
patient  has  previously  suffered  from,  if  any.  It  should  then  be  ascer- 
tained whether  there  is  a  history  of  exposure  to  any  infectious  disease ; 
or  of  any  other  cause  likely  to  give  rise  to  a  febrile  condition,  for 
example,  malaria  or  cold. 

2.  If  possible,  the  exact  date,  even  the  hour,  of  the  onset  of  symptoms 
must  be  fixed  ;  and  the  mode  of  invasion  ascertained,  as  regards  rapidity, 
the  occurrence  of  initial  rigors,  or  other  points. 

3.  The  symptoms  which  have  developed  in  the  course  of  the  case  are 
then  to  be  enquii*ed  about,  as  well  as  the  times  at  which  they  appeared; 
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tliose  being  subsequently  noted  whicb  are  pi^esent  at  tlie  time  of  ex- 
amination of  the  patient.  During  their  premonitory  or  early  stage,  the 
4icute  specific  fevers  are  usually  attended  with  certain  peculiar  symptoms, 
ilifferino-  in  each  complaint,  and  more  or  less  characteristic.  Those 
which  require  to  be  particularly  investigated  are  :— The  severity  of 
o-eneral  pains;  the  presence  of  any  localized  pain,  especially  in  the 
back  or  epigastrium  ;  catarrhal,  throat,  gastric,  intestinal,  and  head- 
symptoms.  Of  course,  if  the  pyrexia  is  due  to  inflammation  of  some 
particular  organ  or  structure,  there  will  probably  be  local  symptoms 
indicating  the  seat  of  mischief,  as  in  the  case  of  pneumonia,  acute 
rheumatism,  or  gout. 

4.  It  is  of  the  greatest  importance  to  determine  the  degree  of  pyrexia; 
as  well  as  its  course  and  viode  of  progress.  In  this  way,  even  at  a  very 
early  period,  much  assistance  is  gained  in  arriving  at  a  diag-nosis.  In 
the  specific  fevers  the  temperature  is  more  or  less  of  the  continued  type. 
By  its  degree,  rapidity  of  onset,  or  peculiar  course,  the  nature  of  a 
febrile  disease  may  in  many  cases  be  speedily  determined.  The  course  of 
temperature  in  intermittent  fever  is  very  characteristic. 

5.  Most  of  the  acute  specific  fevei-s  ai^e  attended  with  a  chai'acteristic 
skin-eniption  or  rash,  and  are  hence  called  exanthemata.  It  must  be  re- 
membered, however,  that  this  is  not  always  present  in  individual  cases. 
The  points  to  be  learnt  with  regard  to  each  eruption  are  : — a.  The  exact 
time  of  its  appearance  after  the  first  onset  of  symptoms,  h.  Its  primary 
■seat,  as  well  as  the  parts  of  the  body  to  which  it  spreads,  and  the  mode 
and  rapidity  of  its  extension,  c.  Its  ordinary  amount,  d.  Its  precise 
■<:haracters,  from  its  first  appearance  to  its  decline,  including  any  changes 
which  it  may  undergo  during  its  progress,  e.  Its  duration,  both  as 
regards  the  entire  eruption  and  its  individual  constituents.  /.  The 
•cutamous  sequelce  which  may  follow  it,  such  as  desquamation,  g.  The 
<5hief  varieties  it  may  present. 

6.  Some  acute  specific  diseases  are  accompanied  with  obvious  local 
morbid  conditions  of  a  peculiar  nature,  such  as  diphtheria  or  mumps. 
In  othei'S,  as  typhoid  fever,  the  symptoms  resulting  from  local  lesions 
become  sooner  or  later  characteristic  as  a  rule. 

7.  In  all  acute  febrile  cases  it  is  imperative  to  make  a  careful  physical 
■examination  of  all  the  chief  organs  of  the  body,  and  to  examine  the 
urine.  This  may  reveal  the  cause  of  the  pyrexia,  even  when  there  are 
no  symptoms  pointing  to  any  particular  organ.  Besides,  it  must  be 
boiTie  in  mind  that  even  in  the  specific  fevers  complications  are  very 
liable  to  arise,  or  some  of  the  organs  may  be  pi'imarily  involved,  and  it 
IS  most  important  to  detect  any  lesion  affecting  these  organs  as  early  as 
possible.  Hence  daily  examination  at  least  should  be  carried  out,  and  in 
many  cases  it  is  requisite  to  examine  the  principal  organs  even  more 
frequently  than  this. 

When  the  cause  of  fever  is  obscure,  among  the  conditions  to  be 
-especially  thought  of,  may  be  mentioned  suppuration  in  some  deep  or 
remote  part;  septiccemia;  embolism;  ulcerative  endocarditis;  certain 
forms  of  peritonitis  ;  gall-stones  ;  tuberculosis;  the  rheumatic  or  gouty 
•state,  without  obvious  joint-affection  ;  and  the  effects  of  malaria.  It 
not  nnfrequently  happens  that  by  watching  the  course  of  events  any 
obscurity  or  difficulty  of  diagnosis  is  cleared  up  in  a  short  time,  but 
•occasionally  one  is  completely  baflfled. 

There  is  one  other  point  to  be  noticed  bearing  upon  the  diagnosis  of 
iever,  namely,  that  in  some  instances  it  is  desirable,  if  possible,  to  deter- 
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nunc  tlio  oxact  factors  which  are  producing  the  rise  of  temperature  and 
otlier  ])liononiena.  This  may  be  illustrated  by  many  cases  of  phthisis, 
typhoid  fcivei-,  sraall-jjox,  rheumatic  fever,  and  other  diseases. 

Prognosis. — The  prognosis  in  febrile  cases  must  necessarily  depend 
on  the  cause  of  the  disturbance,  the  particular  disease  with  which  it  i& 
associated,  and  numerous  other  circumstances.  So  far  as  the  pyi-exia 
itself  is  concerned,  however,  there  are  certain  indications  which  always 
influence  the  gravity  of  the  prognosis,  namely  : — 1.  Its  intensity. — The 
higher  the  temperature  the  more  dangerous  is  the  case,  and  the  prog- 
nosis becomes  very  serious  when  it  i-eaches  above  106°.  Under  appro- 
priate treatment,  however,  many  patients  have  recovered,  even  after  the- 
temperature  has  risen  as  high  as,  or  even  above  110°.  2.  Its  type. — All  low 
forms  of  fever  arc  grave,  and  any  tendency  towards  typhoid  or  adynamic 
symptoms,  especially  if  the  nervous  system  is  much  aifected,  should  be 
looked  upon  with  anxiety.  3.  Defective  elimination. — This  is  an  unfavour- 
able sign,  particularly  if  associated  with  a  very  high  temperature.  4.  The 
previous  condition,  habits,  and  health  of  the  patient. — Young,  robust,  and 
plethoric  persons  are  often  severely  affected ;  but  at  the  same  time  they 
are  more  likely  to  recover  from  sei'ious  fevers  than  those  in  opposite 
conditions.  Intemperate  habits  materially  add  to  the  gravity  of  these 
cases.  Some  constitutional  affections,  such  as  gout,  increase  the  danger 
of  febrile  diseases  considerably ;  while  the  presence  of  oi'ganic  lesions, 
especially  of  the  kidneys  or  heart,  may  i-ender  them  exceedingly  grave. 

Treatment. — The  management  of  febrile  cases  should  never  be  con- 
du(!tcd  in  a  routine  fashion,  and  each  one  demands  intelligent  considei^a- 
tion.  Frequently  it  is  a  veiy  simple  matter,  the  condition  needing  little 
or  no  active  ti"eatment ;  in  many  instances,  however,  questions  arise  pre- 
senting much  difficulty,  and  requiring  the  most  careful  and  constant 
attention,  it  may  be  for  a  prolonged  period.  There  ai-e  two  i-ather 
prevalent  errors  which  need  to  be  guarded  against.  First,  it  must  not 
be  imagined  that  treatment  is  of  no  avail  in  febrile  diseases,  and  that 
the  pi"ictitioner  has  nothing  whatever  to  do.  judicious  interference- 
it  is  possible  to  mitigate  their  severity,  to  avert  death,  to  relieve 
symptoms,  and  to  shorten  the  duration  of  the  illness  in  a  considerable 
proportion  of  cases.  On  the  other  hand,  over-active  and  meddlesome 
tx'eatment  is  most  injurious,  especially  when  dealing  with  those  sjDecific 
fevers  which  must  of  necessity  pass  through  a  definite  course.  The 
practice  of  attempting  to  cut  short  fevers  has  unquestionably  often  done 
much  mischief ;  though  under  certain  circumstances  it  no  doubt  is. 
possible  to  check  the  febrile  process. 

The  treatment  of  fever  and  its  accompanying  phenomena  is  so  impor- 
tant, and  of  such  wide  application  in  practice,  that  it  is  most  desirable 
to  have  a  comprehensive  and  intelligent  acquaintance  witli  the  principles 
or  indications  upon  which  it  is  founded,  and  with  the  chief  therapeutic 
measui't'S  and  remedies  which  may  be  called  for.  For  tiiis  rea.son,  and 
in  order  to  avoid  repetition,  1  propose  once  for  all  to  con.sider  the  subject 
in  some  detail,  especially  with  inference  to  the  treatment  of  febrile 
diseases  which  have  a  more  or  less  prolonged  duration.  At  the  outset  a 
warning  must  be  given  against  the  tendency  to  treat  vigorously  a  high 
temperatui'e  of  recent  onset,  Avhich  the  cour-se  of  events  may  show  to  be 
due  to  some  transient  disorder,  especially  when  dealing  with  children. 

1.  The  first  indication  is  to  look  out  for  any  definite  cause,  sufficient 
to  account  for  the  pyrexia,  and  to  get  rid  of  this,  if  possible.  As  illus- 
trations may  be  mentioned  the  removal  of  any  physical  source  of  irrita- 
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tion  ;  lancinp;  the  gums  for  delayed  dentition  ;  emptying  the  bowels  or 
hladder;  opening  an  abscess,  or  giving  exit  to  any  other  accumulation  of 
pus,  such  as  an  empyema.  The  specifio  treatment  of  certain  febrile 
diseases  by  medicines  might  come  under  this  category,  but  in  verj^  few 
instances  can  such  treatment  be  carried  out,  and  it  is  chiefly  exemplified 
by  the  effects  of  salicylates  in  acute  rheumatism,  and  of  quinine  in 
malarial  fevers. 

2.  Attention  to  general  management  and  to  hygienic  conditions  is  always 
of  essential  importance  in  the  treatment  of  a  febrile  illness.  Tliis  matter 
will  be  again  specially  considei^ed,  but  in  the  meantime  it  may  be  stated! 
that  two  of  the  most  essential  requisites  are  free  ventilation,  so  as  to  ensure- 
that  the  patient  obtains  plenty  of  fresh  air,  and  that  the  vitiated  air  is 
removed  ;  and  cleanliness.  Rest  of  the  body  and  mental  quietude  are 
also  most  important  elements  in  the  treatment  of  many  febrile  cases,  and 
whenever,  there  is  pyrexia  it  is  the  safest  plan  to  keep  the  patient  in  bed.. 
Of  course  in  a  large  majority  of  instances  patients  are  so  ill  that  they 
are  unable  or  have  no  desire  to  get  tip.  In  serious  cases  they  should  not 
be  distui'bed  by  the  presence  of  friends  or  others  who  are  not  required 
in  the  sick  room.  Of  course  competent  nursing  is  often  indispensable  ;. 
and  the  nurse  should  wear  dresses  which  do  not  rustle,  and  to  which,  im 
the  case  of  contagious  fevers,  the  contagious  poison  will  not  readily 
adhere. 

3.  One  of  the  most  necessary  and  difficult  parts  of  the  treatment  ixh 
many  cases  of  fever  consists  in  judicious  dieting,  including  the  adminis- 
tration of  food  and  alcoholic  stim^dants.  When  acute  pyrexia  is  pi'esent,. 
it  may  be  stated  as  a  genei-al  rule  that  solid  food  should  not  be  given,  and 
that  the  diet  should  be  of  a  liquid  nature.  In  many  cases  low  diet  is  indi- 
cated at  first,  and  in  mild  febrile  attacks  throughout.  In  more  severe  cases, 
however,  abundant  nutriment  is  subsequently  needed,  or  sometimes  even 
from  the  outset.  Then  the  food  must  be  nutritious,  and  at  the  same- 
time  capable  of  easy  assimilation.  Milk  is  a  most  valuable  article  of 
diet,  as  well  as  good  beef-tea,  mutton-broth,  chicken-broth,  and  eggs.. 
Meat-extracts  and  juices  are  ■  often  of  much  service  ;  and  "  peptonized 
foods  "  are  also  frequently  of  great  value.  A  most  important  matter- 
which  often  needs  special  attention  is  to  give  the  food  at  frequent  and 
regular  intervals,  in  definite  and  moderate  quantities,  and-  the  patient 
should  in  severe  cases  not  be  allowed  to  sleep  for  too  long  a  time,  and 
thus  be  deprived  of  the  requisite'  nutriment.  It  is  quite  impossible  to- 
lay  down  any  definite  and  rigid  rules  on  these  points,  but  each  case 
must  be  treated  on  its  own  merits.  In  low  forms  of  fever  large  quantities 
of  nutriment  are  called  for. 

With  regard  to  alcoholic  stimulants,  these  are  by  no  means  always 
required  in  febrile  diseases,  and  their  indiscriminate  use  may  do  a  great 
deal  of  harm,  but  in  a  large  number  of  cases  they  are  of  the  utmost 
value,  though  much  experience  is  necessary  in  order  to  determine  the- 
part]cular  kind  and  quantity  of  stimulant  to  be  administered  under- 
different  circumstances.  Therefore  young  practitioners  should  be  ex- 
tremely cautious  as  to  how  they  employ  these  remedies,  and  should 
watch  their  effects  veiy  closely.  Wine,  especially  champagne  or  port, 
or  brandy  generally  answer  best,  of  which  it  may  be  necessary  to  give 
Jargo  quantities,  and  it  is  astonishing  how  much  may  be  taken  in  certaia 
lebriJe  cases  witliout  producing  the  ordinary  intoxicating  effects  of 
alcohol  It  IS  most  important  that  stimulants  should  be  administered 
at  regular  intervals  and  in  deiinite  doses.    The  essential  value  of  alcohol 
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■<;onsi.sts,  not  in  its  making  up  for  food,  which  must  be  given  at  the  same 
time,  but  in  that  it  maintains  the  action  of  the  heart  while  the  system 
is  struggling  against  the  effects  of  the  fever.  Hence  the  chief  indica- 
tion for  its  use  is  to  be  found  in  the  condition  of  this  organ,  as 
•evidenced  by  its  impulse  and  sounds;  by  the  frequency,  force,  and 
•characters  of  the  pulse  ;  and  by  the  state  of  the  capillary  circulation. 
Particular  stress  has  been  laid  by  some  writers  on  keeping  up 
the  action  of  the  heart  and  the  arterial  tension,  in  order  to  ensure 
proper  elimination  by  the  kidneys.  Other  organs,  however-,  must  not 
be  ovei-looked  in  judging  of  the  effects  of  the  administration  of  alcoholic 
stimulants,  and  attention  must  be  paid  to  the  tongue,  skin,  respiratory 
-organs,  and  nervous  system.  Their  good  eifects  are  seen  in  the  tongue 
•becoming  moist  and  less  furred,  the  skin  perspiring,  the  temperature 
•being  reduced,  the  number  of  respii-ations  diminished,  and  the  nervous 
system  calmed.  If  the  tongue  becomes  dry  and  baked,  the  skin  burning 
•and  non-perspiring,  the  respirations  hurried,  and  the  nervous  system 
excited,  alcohol  is  doing  harm.  It  is  useful  to  smell  the  breath  from 
time  to  time,  and  to  stop  the  administration  of  stimulants  should  this 
give  evidence  that  the  system  is  becoming  saturated  with  alcohol. 

It  is  in  the  later  stages  of  prolonged  fever  that  alcohol  is  most  useful, 
and  especially  when  it  tends  towards  an  adynamic  or  typhoid  type,  l^o 
case,  however,  should  be  allowed  to  sink  into  a  low  condition  for  want 
of  stimulants,  as  it  may  then  be  very  difficult  or  even  impossible  to 
revive  the  paticTit.  If  there  is  any  probability  of  this  event  taking 
place,  they  should  be  employed  from  the  first.  At  the  same  time  it  is 
very  important  in  these  cases  to  watch  constantly  and  thoroughly,  and 
to  observe  at  frequent  intervals  the  effects  of  the  administration  of 
stimulants,  lest  they  should  be  pushed  too  far.  They  must  be  given 
with  particular  caution  if  the  urine  is  very  deficient  or  albuminous.  As 
•to  the  quantity  required,  this  will  vary  much  in  different  cases.  Usually 
from  a  teaspoonful  to  a  tablespoonful  of  brandy  will  be  needed,  given  at 
intervals  of  from  three  hours  to  half  an  hour,  according  to  circumstances. 
Old  people  require  a  considerable  quantity  as  a  rule,  and  young  children 
bear  stimulants  well.  Wine  or  brandy  may  be  conveniently  given 
beaten  up  with  eggs,  the  brandy-and-egg  mixture  (B.P.)  being  an 
excellent  preparation  ;  or  brandy  may  be  mixed  with  beef-tea  or  milk. 

4.  The  next  indication  is  to  attend  to  the  pyrexia  itself,  and,  when 
required,  to  have  recourse  to  more  or  less  active  measui-es  for  reducing 
the  bodily  temperature.  In  cases  of  slight  or  modei-ate  fever  it  is 
sufficient  to  administer  the  milder  classes  of  remedies,  conveniently 
named  refrigerants  ov  fehrifvges.  The  term  refrigerant  has  been 
specially  applied  to  agents  which  relieve  thirst,  and  there  can  be 
no  doubt  that  the  febrile  condition  is  thus  materially  alleviated. 
For  this  purpose  the  following  drinks  will  be  found  agreeable  in 
different  cases,  namely,  simple  iced  water;  barley-water;  toast-and- 
Avater  ;  iced  milk  with  soda-water ;  solution  of  chloi'ate  of  jjotassium, 
which  may  be  flavoured  according  to  taste ;  some  acid  drink,  such 
as  lemonade  made  with  the  juice  of  lemons,  or  a  drink  comjjosed 
of  5j  of  dilute  hydrochloric  acid  with  Oj  of  water  or  barley-water, 
and  a  little  honey  or  sugar;  "imperial  drink";  tamarind-water;  or  iced 
champagne  with  seltzer-water  or  soda-water  in  small  quantities,  if 
stimulants  are  indicated.  The  frequent  sucking  of  small  fragments  of  ice 
will  generally  be  found  of  m.uch  service.  Patients  may  also  in  most  cases 
be  allowed  to  suck  juicy  fi'uits  in  moderation,  such  as  grapes  or  oranges. 
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In  addition  to  the  administration  of  refrigerants  of  this  class,  tlie 
howels  should  be  kept  properly  opened,  and  a  simple  saline  mixture 
criveii,  composed  of  solution  of  acetate  or  citrate  of  ammonium,  or 
citrate  of  potassium,  with  spirit  of  nitrous  ether  or  nitrate  of  potassium, 
and  some  syrup.  The  skin  and  kidneys  are  thus  acted  upon,  and  in 
many  cases,  even  of  some  duration,  this  line  of  treatment  is  all  that  is 
reqnii'ed,  in  addition  to  general  nursing.  Indeed,  in  the  early  stage  of 
even  high  pyrexia  it  is  usually  best  to  be  content  with  these  measures, 
for  the  temperature  will  probably  be  thus  brought  down  if  the  fever  is 
not  due  to  some  definite  and  persistent  cause. 

The  agents  and  methods  intended  more  directly  for  lowering  tem- 
perature are  named  aniipyretics  or  apyretics.  In  suitable  cases  they  are 
of  the  utmost  value,  but  always  need  to  be  employed  with  judgment 
and  discretion.  The  immediate  purposes  to  be  kept  in  view  in  having- 
recourse  to  them  may  be  thus  stated  :  First,  to  check  at  the  onset 
TV-hat  threatens  to  be  a  severe  febrile  attack  of  an  indefinite  kind.. 
Secondly,  to  hasten  the  progress  and  termination  of  a  paroxysm,  which 
has  to  go  through  its  course,  as  in  the  case  of  a  fit  of  ague.  Thirdly, 
to  make  the  patient  more  comfortable  while  passing  through  one  of  the- 
usual  fevers,  or  any  other  illness  of  limited  duration  attended  with  con- 
siderable pyrexia.  Fourthly,  by  systematic  antipyretic  treatment  to- 
keep  down  the  temperature  in  such  cases  when  it  tends  to  be  high  ;  to 
lengthen  the  intervals  of  remission  or  apyrexia ;  and  to  shorten  the 
entire  duration  of  the  illness.  Fifthly,  to  moderate  pyrexia  in  various 
diseases  in  the  course  of  which  it  is  liable  to  occur,  such  as  pulmonary 
phthisis,  pernicious  anaemia,  or  lymphadenoma.  In  this  class  of  cases, 
particular  caution  is  necessary.  Lastly,  above  all  to  treat  hyperpyrexia, 
and  to  bring  down  the  temperature  as  speedily  as  possible  when  it 
threatens  to  reach  a  dangerous  height,  or  is  rising  rapidly.  There  can 
he  no  doubt  of  the  extreme  value  of  the  more  energetic  methods  of  anti- 
pyretic treatment  under  such  circumstances,  and  the  practitioner  must 
always  be  on  the  watch,  so  as  to  be  prepared  to  carry  them  out  without 
delay  and  efficiently  when  required,  but  at  the  same  time  with  due  care- 
and  discrimination. 

Coming  now  to  the  agents  and  methods  of  treatment  employed  as  anti-. 
pyretics,  no  attempt  will  be  made  here  to  explain  their  modes  of  action.. 
The  most  powerful  means  at  our  disposal  is  the  application  of  cold  to- 
the  body  generally,  or  to  some  portion  of  it.  The  modes  of  applying  cold 
are  various,  of  which  the  chief  are  sponging  the  surface  of  the  body 
with  water,  either  tepid  or  cold ;  placing  the  patient  upon  a  watei"-bed 
containing  cold  water  ;  the  use  of  the  "  ice-cradle,"  as  employed  by  Dr. 
Samuel  Fenwick  (Outlines  of  Medical  Treatment)  ;  cold  affusion  or 
douching,  which  may  be  practised  independently,  or  while  the  patient  is 
m  a  warm  bath  ;  wet-packing  in  a  sheet;  applying  compresses  dipped 
in  cold  or  iced  water  over  the  chest  and  abdomen ;  the  use  of  cold  or 
tepid  baths ;  the  application  of  ice-bags  to  different  parts  of  the 
body,  especially  over  the  spine,  nape  of  the  neck,  cardiac  region,  or 
epigastrium  ;  an  ice-cap  applied  to  the  head,  or  a  Leiter's  coil ;  inject- 
ing iced  water  into  the  rectum;  or  placing  the  patient  in  a  warm  or 
tepid  bath,  the  temperature  of  which  is  then  gradually  reduced  by  the 
removal  of  the  warm,  and  the  addition  of  cold  water  or  even  of  ice,  the 
latter  being  also  in  some  cases  applied  to  the  head,  spine,  chest,  or- 
abdomen  at  the  same  time.  After  having  been  kept  in  the  bath  for  a 
varying  time,  according  to  the  circumstances  of  the  case,  the  patient  is. 
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-quickly  dried,  i-emoved  to  bed,  and  wi-apped  in  blankets;  it  may  also  be 
necessary  to  apply  hot  bottles  to  the  feet.  In  suitable  cases  it  is 
requisite  to  repeat  the  bath,  even  several  times,  and  to  apply  ice  in  the 
intervals. 

Some  of  the  methods  mentioned  are  not  only  useful  in  reducing 
temperature,  and  making  the  patient  feel  more  comfortable,  but  they 
likewise  diminish  the  frequency  of  the  pulse;  give  marked  relief  to  low 

-nervous  symptoms  ;  and  may  have  an  influence  upon  the  development  of 
certain  exanthematous  eruptions,  either  in  the  wa^'  of  bi-inging  them 

■out,  or  of  limiting  their  amount  and  improving  their  quality.  A  syste- 
matic hydrotherapeutic  treatment  of  all  fevers  is  now  often  practised, 

•especially  on  the  Continent.  In  my  opinion,  however,  this  plan  of  treat- 
ment ought  not  to  be  followed  as  a  matter  of  routine,  and  there  are 

■grave  ob  jections  against  the  more  severe  methods  by  which  it  is  carried 
out.  Sponging  the  skin,  the  Avet-jiack,  the  use  of  a  cold  water-bed,  the 
application  of  compresses  over  the  abdomen  and  chest,  or  of  the  ice-cap 
or  Leiter's  coil  to  the  head,  ai-e  modes  which  are  available  in  many 
cases,  and  might  be  practised  with  advantage  much  more  frequently 
than  is  customarj-,  especially  as  they  "are  not  at  all  dangerous  if  proper 

■care  be  exercised.  When  baths  are  used  to  control  temperature  which 
is  not  serious  in  itself,  but  from  its  duration,  as  in  typhoid  fever,  it  is 
unnecessary  to  employ  them  below  70''  or  65°.  The  cases,  however, 
in  which  the  use  of  external  cold  is  so  eminently  serviceable  are 
those  in  which  the  temperature  shows  a  tendency  to  ascend  rapidly, 
or  in  which  thei-e  is  actual  hyperpyrexia.  M}''  own  experience 
agrees  with  that  of  a  large  number  of  other  observers  as  to  the  remark- 
able benefit  which  may  be  derived  under  such  circumstances  from  the 
employment  of  baths  in  the  manner  above  desci'ibed.  Undoubtedl}-  in 
similar  cases  not  only  is  it  advisable  to  adopt  such  a  plan  of  treatment, 
ibut  this  is  the  only  method  which  seems  to  offer  any  chance  of  I'ecovery. 

■Of  course  it  must  always  be  conducted  under  competent  and  strict 

-•supervision,  and  its  effects  carefully  watched. 

Venesection  has  been  employed  with  the  view  of  subduing  ])yrexia, 
but  there  is  positive  evidence  that  it  acts  most  injuriously,  and  there- 
fore should  never  be  practised  merely  for  this  object,  although  it  may 
be  required  for  other  purposes  in  febrile  cases. 

Medicinal  agents  used  as  antij^yretics  are  of  different  kinds,  and  act  in 

different  ways.  One  group  include  depressing  drugs,  especially  aconite, 
veratrum  viride,  and  tartar  emetic,  and  in  appropriate  cases  these  are 
decidedly  beneficial.  They  i-educe  the  temperature  in  some  degree, 
but  have  also  a  striking  effect  on  the  cardiac  action  and  pulse, 
diminishing  both  frequency  and  force,  and  lower  the  respirations.  Some 
of  these  drugs  have  a  further  action  on  the  excretory  organs.  A 
favourite  mode  of  treatment  in  certfvin  cases  is  to  give  tincture  of 
aconite  in  one  or  two  minim  doses  every  half-hour ;  while  some 
practitioners  administer  it  every  five  minutes,  until  twenty  or  thirty 
minims  have  been  taken.  Quinine  is  usually  regarded  as  one  of  the 
most  effective  antipyretics,  and  is  much  used  for  the  purpose  of  lowering 
temperature,  or  checking  its  ascent.  It  is  well  known  that  this  drug 
has  a  powerful  influence  over  ague,  and  when  given  in  considerable  doses 
— v-xx  gi-ains  oi"  more,  repeated  at  variable  intervals,  according  to  cir- 
cumstances—  it  has  some  power  of  diminishing  excessive  heat  in  other 
•conditions.  Its  administi'ation  may  be  accompanied  with  the  application 
'of  cold.    Digitalis  has  been  employed  as  an  antipyretic,  especially  in 
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.combination  with  quinine,  but  on  no  very  delinite  grounds.  Salicine, 
salicylic  acid,  and  salicylates  are  valuable  in  certain  forms .  of  fever; 
and  salicylate  of  quinine  has  been  especially  recommended.  Salol  has 
been  introduced  as  a  substitute  for  these  remedies.  Another  class  of 
ao-ents  which  are  in  cei-tain  cases  efficacious  in  reducing  temjjerature  are 
those  which  produce  free  perspiration,  such  as  a  full  dose  of  spirit  of 
nitrous  ether,  Dover's  powder,  or  more  especially  jaborandi  or  subcu- 
taneous injection  of  nitrate  oE  pilocarpine. 

Durino-  the  last  few  years  a  remarkable  series  of  artificial  compounds, 
have  been  obtained  by  refined  methods  of  synthetical  chemistry,  which 
possess  powerful  antipyretic  propei-ties.  ISTnuierous  preparations  of 
this  kind  are  in  use,  but  it  will  suffice  to  mention  phenazone  or  anti- 
pyi  in,  ncetanilide  or  antifebrin,  phenacetin,  and  pyrodiu  or  hydracetin. 
While  recognizing  the  power  of  these  agents  in  considerably  reducing 
febrile  temperature,  it  must  be  borne  in  mind  that  they  are  liable  to 
produce  more  or  less  unpleasant  or  even  dangerous  effects,  and 
experience  has  shown  that  they  should  always  be  employed  with 
•caution,  and  only  under  proper  medical  supervision. 

With  regard  to  alcohol  as  a,n  antipyretic,  it  is  certain  that  this  agent 
•only  lowers  temperature  when  giveii  in  large  quantities,  and  then 
only  to  a  comparatively  slight  degree.  To  pour  it  into  the  system  in 
a  reckless  manner  for  this  purpose  is,  therefoi"e,  most  objectionable, 
especially  in  cases  of  hyjjerpyrexia.  At  the  same  time  its  judicious 
use  as  a  stimulant  is  of  great  service  under  such  circumstances, 
especially  when  the  more  severe  methods  of  applying  cold  are  being- 
carried  out. 

5.  Another  important  indication  in  febrile  cases  is  to  watch  the 
excretions,  and  observe  whether  proper  elimination  is  taking  place. 
Some  authorities  advocate  enei'getic  eliminatory  treatment  in  all  such 
cases,  by  which  they  propose  to  get  rid  of  any  specific  morbid  poison,  as 
well  as  of  the  products  resulting  from  tissue- change.  Such  tx-eatment, 
however,  is  only  exceptionally  called  for,  though  mild  eliminatory 
measures,  such  as  keeping  the  bowels  acting  properly,  and  giving- 
•diluents  freely,  in  addition  to  the  saline  mixture  already  mentioned, 
should  always  be  carried  out.  It  is  requisite  in  serious  febrile  diseases  to 
examine  the  excretions,  especially  the  urine,  at  frequent  intervals,  and 
thus  to  ascertain  whether  the  materials  formed  are  being  properly  got  rid 
<jf,  and,  if  such  is  not  the  case,  to  adopt  measures  calculated  to  aid  their 
removal.  Should  symptoms  arise  indicating  that  the  system  is  being 
poisoned  by  the  accumulation  of  the  products  of  tissue-change  in  the 
blood,  energetic  eliminatory  treatment  is  decidedly  called  for.  This 
■consists  in  measures  which  promote  the  free  action  of  the  skin, 
bowels,  and  kidneys,  by  suitable  diaphoretics,  purgatives,  and  diuretics. 
The  employment  of  baths  materially  increases  the  sldn-action.  In  severe 
■cases,  .should  the  urine  be  markedly  deficient,  it  is  desirable  to  endeavour 
to  excite  the  kidneys  into  activity,  by  applying  hot  fomentations, 
linseed-meal  poultices,  or  sinapisms  over  the  loins,  or  by  means  of  dry- 
cnpping.  Purgatives  must  be  employed  with  caution,  as  they  are 
likely  to  weaken  the  patient,  but  they  are  often  required,  and  the 
saline  aperients  are  very  efficient  in  these  cases.  When  diarrhoea  is 
present,  some  advocate  that  this  .symptom  .should  not  be  checked,  or 
should  even  be  encouraged  by  the  aid  of  medicines,  as  it  is  a  natural 
mode  of  elimination  of  a  poison.  It  certainly  is  not  always  desirable  to 
«top  diarrhoea,  but  should  it  be  excessive,  or  evidently  weakening  the 
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patient,  it  is,  in  my  opinion,  decidedly  advisable  to  control  the  discharee- 
by  appropriate  remedies. 

6.  Many  symptoms  occur  in  the  course  of  febrile  diseases  Avhich  demand 
particular  treatment.  The  more  common  of  these  will  now  be  con- 
sidered. 

a.  Symptoms  referable  to  the  alimentary  canal  are  often  troublesome. 
Thirst  has  been  already  alluded  to.  Tlie  mouth  is  frequently  unplea- 
sant, and  it  is  necessary  to  give  instructions  to  the  nurse  to  see  that  it 
is  properly  cleansed  from  time  to  time.  A  mouth-wash  containing  it 
few  drops  of  Condy's  fluid,  or  some  other  simple  antiseptic,  maybe  used 
with  advantage  in  many  cases. 

Vomiting  is  not  uncommonly  a  symptom  needing  attention.  It  was  a 
former  practice,  still  adopted  by  some,  to  give  an  emetic  at  the  com- 
mencement of  any  febrile  attack,  but  for  such  treatment  there  is  no 
warrant.  If,  however,  vomiting  or  an  inclination  to  vomit  seems  to  be 
due  to  some  source  of  irritation  in  the  stomach,  an  emetic  may  be  useful,, 
such  as  a  full  dose  of  ipecacuanha  wine  or  sulphate  of  zinc,  followed  by 
plenty  of  lukewarm  water.  In  order  to  check  vomiting  special  attention 
must  be  paid  to  the  diet,  and  it  will  be  well  to  give  no  food  at  all,  if  this 
symptom  is  troublesome,  except  very  small  quantities  of  iced  milk  with 
lime-water  or  soda-water  at  ft'equent  intervals ;  or  a  teaspoonf ul  of 
bi'andy  with  the  same  quantity  of  strong  beef -tea  or  beef-juice.  Iced 
champagne  with  seltzer-water  in  small  doses  is  also  very  serviceable,  as 
well  as  the  sucking  of  ice.  Should  it  be  necessary  to  support  the  patient 
while  there  is  persistent  sickness,  it  will  be  best  to  give  the  stomach 
entii-e  rest,  and  to  administer  nutriment  and  stimulants  by  means  of 
enemata  and  suppositories.  With  regard  to  medicinal  remedies, 
the  most  efficacious  in  checking  vomiting  in  febrile  conditions  are- 
effervescent  draughts  with  hydrocyanic  acid — w\  ij-iv;  or  the  latter 
with  a  little  mucilage  or  some  pi-eparation  of  bismuth.  If  opium 
or  morphine  is  admissible,  it  is  useful  in  some  cases  to  add  tincture- 
of  opium  or  solution  of  morphine — V\  iij-v — to  each  effervescent 
draught.  When  sickness  re.sists  the  ordinary  remedies,  minute- 
doses  of  strychnine  sometimes  have  a  remarkable  effect  in  checking- 
it.  Local  applications  over  the  epigastrium  are  serviceable  in  ob- 
stinate cases,  namely,  linseed-meal  poultices,  sinapisms,  flying  blisters, 
or  cold  by  means  of  the  ice-bag.  Care  must  be  taken  that  the  tendency 
to  vomiting  is  not  kept  up  by  anything  wrong  in  the  sick-room,  such  a.s 
a  bad  smell  or  deficient  ventilation. 

The  bowels  very  often  require  to  be  regulated.  In  most  cases  consti- 
pation is  the  symptom  calling  for  treatment.  Among  the  best  aperients 
in  febrile  conditions  may  be  mentioned  a  compound  I'hubarb  pill  ;  com- 
pound senna  mixture;  sulphate  and  carbonate  of  magnesium  with 
peppermint- water  ;  a  Seidlitz  powder;  castoi'-oil  ;  or,  for  children,  com- 
pound rhubarb  powder.  In  some  cases  calomel,  colocynth,  or  other  more 
powerful  purgatives  are  required.  Diarrhoea  sometimes  needs  to  be- 
checked,  but  it  must  be  borne  in  mind  that  this  may  be  of  an  eliminatory 
character,  and  therefore  it  should  not  be  heedlessly  interfered  with.  It 
may  be  generally  stopped,  if  necessary,  by  the  ordinary  remedies  in 
different  combinations,  such  as  opium  in  the  form  of  pill,  tincture,  or 
enema ;  carbonate  or  nitrate  of  bismuth  ;  chalk-mixture ;  tincture  of 
catechu;  mineral  acids  ;  or  Dover's  or  compound  kino  powder. 

b.  Eead-symptoms  are  among  the  most  common  needing  attention  in 
acute  febrile  diseases.    If  headache  is  severe  or  persistent,  it  is  desirable- 
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to  apply  some  cold  lotion  oi*  an  ice-bag'  to  the  head  or  nape  of  the  neck, 
or  to  employ  cold  or  warm  affusion,  the  latter  answering  best  for  old  and 
feeble  patients.  It  is  often  advisable  to  cat  the  hair  as  short  as  possible, 
or  in  grave  cases  it  may  even  be  needful  to  shave  the  scalp.  Drj-eupping 
over  tlie  nape  of  the  neck  is  serviceable  in  some  cases ;  or,  if  the  patient 
is  young  and  robust,  the  application  of  two  or  three  leeches  over  the 
temples~'niight  be  advantageous.  Similar  treatment  is  indicated  should 
ihero  be  active  or  violent  delirvmn,  this  symptom  being  often  much 
j-elieved  by  freely  douching  the  head  with  water,  either  cold  or  warm. 
.Small  blisters  to  the  temples  or  nape  of  the  neck  are  also  beneficial  in 
.some  cases.  Low  delirium  generally  calls  for  the  free  administration  of 
stimulants. 

Sleeplessness  is  a  very  important  symptom  to  treat  in  febrile  cases,  and 
•demands  great  attention.  Patients  often  suffer  seriously  from  want  of 
sleep,  and'l  believe  that  very  injurious  consequences  sometimes  result  in 
fevers  from  a  needless  dread  of  giving  hypnotics.  Opium  and  morphine  are 
the  chief  remedies  of  this  class,  and  it  is  best  to  give  either  of  them  in  the 
liquid  form,  in  a  tolerably  full  dose.  If  there  is  much  throbbing  headache 
■or  active  delirium,  it  is  recommended  to  combine  the  opium  with  a  small 
dose  of  tartar  emetic  or  with  ipecacuanha,  Dover's  powder  being  an  ex- 
cellent preparation.  Should  there  be  a  tendency  to  low  delirium  opium 
may  be  given  along  with  stimulants.  This  drug  is  contra-indicated  if 
the  lungs  are  involved  to  any  considerable  extent,  and  the  respiratory 
functions  much  interfered  with ;  if  the  kidneys  are  affected  ;  if  there  is 
any  tendency  to  stupor ;  or  if  the  pupils  are  much  contracted.  Other 
useful  hypnotics  in  febrile  conditions,  either  separately,  or  some  of  them 
in  combination,  are  hydrate  of  chloral  ;  bromide  of  jjotassium  or  ammo- 
nium ;  sulphonal ;  tincture  of  hyoscyamus ;  or  tincture  of  belladonna. 
Paraldehyde,  urethane,  hypnone,  or  other  more  recent  hypnotics, 
are  useful  is  some  cases.  Hypodermic  injections  of  morphine,  atropine, 
•or  hyoscine,  may  be  called  for  under  particular  circumstances.  General 
restlessness  and  irritability  is  frequently  much  relieved  by  sponging  the 
•skin,  or  in  some  cases  it  maybe  desirable  to  put  the  patient  into  a  warm 
bath.  If  the  sense  of  hearing  is  unpleasantly  acute,  it  is  useful  to  put 
a  little  cotton- wool  into  the  ears. 

Any  tendencj''  to  stupor  or  coma  must  be  combated  by  freely  douching 
the  head  ;  applying  sinapisms  or  a  blister  to  the  nape  of  the  neck,  as 
well  as  sinapisms  or  turpentine  fomentations  to  the  legs  and  chest ;  and 
•administering  diffusible  stimulants  internally,  with  strong  coffee.  In 
extreme  cases  much  benefit  has  followed  the  application  of  a  blister  to 
the  shaven  scalp.  It  must  be  remembered  that  any  of  the  nervous 
symptoms  above  alluded  to  may  be  dependent  upon  retention  of  dele- 
terious matters  within  the  system,  and  therefore  care  must  be  taken 
that  the  excretory  organs  are  acting  properly,  while  it  may  be  requisite 
to  promote  the  removal  of  retained  morbid  pr-oducts,  by  exciting  a  free 
•action  of  these  organs. 

c.  Measures  directed  against  adynamic  or  typhoid  symptoms  ai'e  very 
•often  called  for  in  the  course  of  febrile  di.seases.  As  already  stated, 
■alcoholic  stimulants  and  abundance  of  nourishTnent  are  demanded  under 
such  circumstances,  and  it  is  extremely  important  that  these  should  be 
administered  at  frequent  intervals,  strict  directions  being  given  that  the 
patient  must  not  be  allowed  to  sleep  for  too  long  a  time,  and  thus  be 
deprived  of  the  necessary  support.  In  addition  to  these  remedies, 
■certain  tonic  and  stimulant  medicines  are  very  useful  in  adynamic  cases, 
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iminely,  carbonate  of  ammoniiiiu  Avith  some  preparation  of  cinchona 
bark,  quinino  in  fnll  doses,  mineral  acifls,  snlplinric  etlier,  spirit  of 
chloi-oform,  camphor,  and  mnsk.  At  the  same  time  sinapisms  may  be 
applied  over  different  parts  of  the  body.  The  application  of  the  icdbag- 
over  the  cardiac  reofion  has  been  recommended  to  i-ouse  the  heart  into 
activity  Avhen  it  is  failing.  Digitalis  and  allied  remedies  are  also  called 
for  under  such  circumstances.  When  thei-c  is  great  depression,  strong 
coifee  and  the  administration  of  phosphorus  have  been  found  service- 
able ;  or  subcutaneous  injection  of  ether  may  be  resorted  to  in  very  bad 
cases.  If  patients  are  in  such  a  condition  that  they  cannot  swallow, 
recourse  must  be  had  to  enemata,  by  means  of  which  food  and  stimu- 
lant.M,  as  well  as  medicines,  may  be  administered.  It  is  important  in 
these  cases  to  look  to  the  bladder,  and  to  take  care  that  it  is  properly 
emptied,  the  catheter  being  employed  if  required. 

7.  In  acute  fevers  it  is  requisite  to  watch  for,  and  take  every  precau- 
tion against  local  complications,  and  to  treat  them  as  they  arise.  It  is 
especially  needful  to  look  to  the  state  of  the  lungs,  as  these  organs  are 
very  liable  to  become  the  seat  of  hypostatic  congestion  or  inflammation. 
Position  will  have  some  influence  in  preventing  this  untoward  event,  the 
patient  not  being  allowed  to  lie  with  the  head  too  low,  while  change  of 
posture  from  time  to  time  is  encouraged.  It  is  further  advisable  to 
promote  cough  and  expectoration  occasionally,  so  as  to  avoid  anv  accumu- 
lation of  mucus  in  the  bronchial  tubes  ;  and  also  to  instruct  the  patient 
to  breathe  deeply  from  time  to  time,  so  that  the  bases  of  the  lungs  may 
be  duly  expanded.  Inflammatoiy  affections  ai'ising  in  the  course  of' 
fevers  do  not  contra-indicate  the  use  of  stimulants,  provided  these 
remedies  are  otherwise  called  for.  Indeed,  not  uncommonly  the}'- 
indicate  a  necessity  for  increasing  their  amount.  Particular  attention 
should  be  directed  to  the  prevention  of  bed-sores,  as  they  are  very  prone- 
to  occur  in  low  febrile  cases.  If  a  patient  is  likely  to  be  confined  to  bed 
for  any  length  of  time  a  firm  mattress  should  be  provided,  a  feather  or- 
flock  bed  being  decidedly  objectionable.  The  jmrts  upon  which  the 
patient  lies  must  be  frequently  examined,  and  kept  dry  and  clean :  con- 
tinued ]ii'essure  must  be  obAdated  by  frequent  changes  of  po.sition,  and 
the  use  of  proper  pads  or  air-cushions;  and  should  there  be  the  least 
sign  of  irritation,  a  water-pillow  or  bed  ought  to  be  provided.  Various 
applications  are  used  to  prevent  bed-sores,  or  to  treat  slight  abrasions, 
such  as  .s])irit  of  wine,  eau  de  Cologne,  or  some  ordinary  spirit,  either 
strong  or  diluted  Avith  water ;  oxide  of  zinc  powder ;  simple  ointment 
or  zinc  ointment ;  vaseline  ;  and  soap  plaster.  The  treatment  of  these- 
lesions,  when  they  do  occur,  is  described  in  surgical  works. 

8.  Great  care  is  required  during  convalescence  after  a  sevei'e  fever,  as 
regards  diet,  hygiene,  and  medicinal  treatment.  Tonics  and  remedies 
for  promoting  digestion  are  often  very  beneficial  at  this  period.  Undue- 
mu.scular  exertion  and  fatigue  must  be  avoided  for  some  time ;  and  any 
sudden  effort  during  early  convalescence  is  to  be  specially  guarded 
against  after  a  severe  febrile  disease,  lest  it  may  cause  cardiac  failure  or 
venous  thrombosis.  Change  of  air  is  often  attended  with  marked  bene- 
fit,  and  hastens  convalescence  considei'ably.  Sequelae  must  be  watched 
for,  and  treated  according  to  their  nature,  if  they  should  supervene. 
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CHAPTER  XIII. 

CONTAGION.— IMMUNITY.— EPIDEMICS. 

These  subjects  are  of  sucli  vital  importance  in  relation  to  practical 
medicine,  that  their  consideration  from  a  general  point  of  view  is  quite 
within  the  scope  of  a  treatise  of  this  kind.  They  may  conveniently  be 
dealt  with  in  the  same  chapter,  and  their  discussion  appropriately  follows 
that  of  fever,  on  account  of  their  special  connection  with  this  morbid 
state. 

I.  CONTAGION.— IMMUNITY. 

Usiiic^  the  word  in  its  general  sense,  a  contagious  disease  may  be  defined 
as  "  a  disease  which  is  capable  of  being  transmitted  from  one  animal  to 
another,  either  of  the  same  or  some  other  species."  The  agent  by  which 
it  is  so  transmitted  is  named  the  contagiuvi  or  contagion.  In  this  con- 
nection allusion  may  be  made  to  the  use  of  tb.^  term  zymotic.  Originally 
it  implied  a  particular  fermentation  theory  in  relation  to  this  class  of 
diseases.  Now,  however,  it  is  employed  to  include  all  contagious  and 
other  maladies  which  can  be  prevented  by  proper  attention  to  liygienic 
and  other  prophylactic  measures. 

Origin  and  source  of  contagion  ;  conditions  under  which,  it  exists ; 
and  modes  of  propagation. — It  is  needless  to  enter  into  any  discussion  as 
to  the  primary  origin  of  the  various  contagious  poisons,  and  as  to  whether 
they  are  capable  of  being  developed  de  novo  at  the  present  time.  Pro- 
bably a  limited  number  of  the  infectious  diseases  maybe  thus  generated, 
but  the  majority  of  these  affections  with  which  we  have  to  deal 
are  always  communicated  from  one  human  being  to  another ;  while  a 
small  number  are  transmitted  from  some  other  animal  to  man,  such  as 
vaccinia,  hydrophobia,  glanders,  and  malignant  pustule.  In  some  cases 
the  latter  class  can  be  re-transmitted  to  tlie  same  or  another  animal, 
usually  in  a  modified  form. 

The  contagium  exists  under  different  forms,  and  is  given  off  in  dif- 
ferent ways.  There  is  one  distinct  class  of  aifections  in  which  it  is 
associated  with  obvious  parasitic  animals  or  plants,  or  their  germs,  for 
instance,  scabies  and  the  various  forms  of  tinea.  In  other  cases  the 
contagium  is  believed  to  be  connected  with  organized  cells,  such  as  those 
of  cancer.  Not  unfrequently  the  poison  is  conveyed  by  means  of  pus  or 
other  morbid  products,  dei-ived  from  an  inflamed  or  ulcerated  surface, 
or  from  pustules,  of  which  diphtheria,  small-pox,  gonorrhoea,  syphilis, 
glanders,  and  puerperal  peritonitis  aii'ord  illustrations.  It  may  exist  also 
in  the  contents  of  papules  or  vesicles ;  or  in  the  substance  of  the  dried 
Hcab  which  succeeds  a  pustule,  as  in  the  case  of  small-pox.  Many  con- 
tagious poisons  have  no  palpable  form,  so  far  as  has  been  at  present 
ascertained,  but  pass  ofl:  in  the  various  exhalations  and  excretions 
of  the  body,  especially  in  those  emanating  from  the  lungs  and  skin. 
Some  arc  supposed  only  to  contaminate  the  breath,  such  as  that  of 
-  whooping-cough ;  others  seem  to  be  present  in  all  the  exhalations,  as 
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well  as  in  the  varions  secretions,  for  example,  that  of  small-pox.  The 
poison  of  scarlatina  is  very  abundant  in  connection  with  the  epithelium 
of  the  skin  which  is  shed  in  this  disease,  and  may  thus  be  retained  in  a 
dormant  state  in  clothing  for  an  indefinite  time.  Cholera  and  typhoid 
fever  five  communicable  mainly  through  the  fccces.  Hydrophobia  is  an 
example  of  a  contagious  malady  only  transmissible  thi-ough  a  special 
secretion,  namely,  the  saliva.  It  is  said  that  malignant  pustule  may 
arise  from  eating  the  flesh  of  an  animal  affected  with  this  disease.  The 
blood  may  be  the  channel  by  which  a  contagious  poison  is  directly  con- 
veyed. It  is  important  to  remember  also  that  emanations  fi-om  the  dead 
body  may  convey  infection,  even  for  some  time  after  death. 

The  next  point  to  consider  is  how  the  contagium  may  be  transmitted 
from  one  animal  or  individual  to  another,  and  how  it  gaiiis  access  into 
the  S3\stem  ?  In  some  cases  it  is  necessary  to  bring  the  material  in 
which  the  poison  resides  into  close  and  intimate  relationship  with  the 
minute  vessels  of  the  tissues,  so  that  immediate  absorption  may  take 
place.  This  is  artificially  carried  out  by  inoculation,  that  is,  by  punc- 
turing the  skin  or  otherwise  deslh^oying  its  superficial  portion,  and  intro- 
ducing the  contagious  material  into  the  subcutaneous  areolar  tissue,  or 
even  directly  into  a  vessel.  It  may  be  absoi-bed,  however,  through, 
any  abrasion  or  ulcer,  situated  either  on  the  skin  or  a  raucous  surface. 
Hydrophobia,  syphilis,  and  vaccinia  are  examples  of  diseases  which  can 
only  be  propagated  in  this  way. 

Another  mode  of  communication  is  by  direct  contact,  without  any 
bi'each  of  continuity  of  tbe  surface.  This  has  been  specially  termed 
transmission  by  contagion,  but  it  is  not  advisable  thus  to  restrict  the 
use  of  this  word.  It  is  particularly  through  mucous  membranes  that 
contagious  poisons  enter  the  system  in  this  way,  as  is  well  illustrated  by 
gonorrhoea  and  purulent  ophthalmia.  Parasitic  diseases  are  propagated 
by  contact,  such  as  scabies  ;  and  it  is  stated  that  malignant  pustule 
may  arise  in  consequence  of  the  infected  matter  soaking  through  the 
skin. 

Many  contagious  affections  can  be  conveyed  from  one  individual  to 
another  without  the  necessity  of  any  immediate  contact  between  them. 
The  contagium  is  given  off  into  the  surrounding  atmosphere,  and  travels 
to  the  unaifected  person,  being  subsequently  inhaled  or  swallowed,  thus 
reaching  the  several  mucous  surfaces,  or  possibly  even  entering  the  air- 
cells  of  the  lungs  ;  or  in  some  instances  being  directly  absorbed  by  the 
skin.  To  this  mode  of  communication  many  would  limit  the  applica- 
tion of  the  word  infection.  Tuberculosis  is  now  generally  regarded  as 
being  infectious  through  the  dried  sputum  of  patients  suffering  from 
pulmonary  phthisis  being  diffused  in  the  aii".  An  infective  poison  may 
also  be  conveyed  into  the  system  by  means  of  water,  or  of  food,  such  as 
milk  or  beef-tea.  Water  used  for  drinking  purposes  is  a  most  dangei'ous 
medium  for  conveying  the  poison  of  cei^tain  diseases,  especially  cholera 
and  typhoid  fever,  in  consequence  of  its  being  tainted  with  the  excreta 
of  patients  suffering  from  these  complaints.  Further,  contagious 
elements  often  become  attached  to  what  are  termed  fomites,  including 
articles  of  clothing,  especially  those  of  a  woollen,  silken,  or  cotton 
fabric ;  bedding  and  bed-clothes ;  hair  and  various  other  articles  ; 
and  they  are  thus  propagated.  They  may  retain  their  activity 
under  these  circumstances  for  long  periods,  in  this  way  being  the 
means  of  originating  their  several  diseases  after  considerable 
intervals,  though  they  tend  to  become  weakened  by  lapse  of  time. 
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Persons  passing  between  tlie  sick  and  liealtliy  are  liable  to  carry  an 
infections  disease  to  the  latter.  Probably  domesticated  animals,  such 
as  dogs  and  cats,  may  be  the  means  of  transmitting  contagium  from  one 
individual  to  another.  A  contagious  poison  may  also  be  conveyed  by 
clothes  sent  to  laundries,  or  sent  home  from  an  infected  school ;  as  well 
as  by  letters,  cabs,  and  numerous  other  agencies.  Moreover,  it  frequently 
becomes  attached  to  furniture,  or  to  the  floor  and  walls  of  rooms,  and 
thus  an  infectious  disease  may  break  out  after  an  indefinite  interval,  if 
an  apartment  which  has  been  occupied  by  a  patient  suii'ering  from  the 
complaint  has  not  been  properly  disinfected. 

Flies  and  other  insects  are  believed  to  be  the  means  of  disseminating 
contagious  diseases  in  some  instances,  by  alighting  first  on  diseased,  and 
then  on  healthy  individuals  ;  or  they  may  probably  convey  contagious 
poisons  directly  from  excreta.  Earthwoims  are  said  to  be  instrumental 
in  carrying  the  contagion  of  splenic  fever  from  dead  to  living  animals. 

Some  contagious  maladies  may  be  communicated  by  all  the  modes 
just  considered,  others  only  through  one  or  more  of  them. 

Degrees  of  contagiousness  of  different  diseases,  and  modifying^ 
influences. — Thei-e  are  marked  dili'ei'ences  with  legard  to  the  facility 
and  certainty  of  the  transmission  of  contagious  diseases.  Some,  such  as 
small-pox,  measles,  and  scarlet  fever,  are  very  readily  communicated; 
others,  such  as  typhoid  fever,  are  uncertain.  The  contagium  of  influenza 
is  extremely  diflutiible ;  that  of  typhus  fever  seems  to  be  concentrated 
about  the  patient,  and  is  much  weakened  or  destroyed  by  dilution  with  air. 
Jlany  modifying  influences  are  also  at  work.  The  probability  of  a  con- 
tagious disease  being  communicated  is,  as  a  rule,  in  proportion  to  the 
quantity  and  strength  of  the  poisonwhich  reaches  the  system,  but  it  must 
be  remembered  that  in  many  instances  a  very  minute  dose  is  sufficient. 
The  virulence  of  a  contagium  also  often  varies  at  diii'erent  periods, 
either  in  the  coui-se  of  a  pai'ticular  infectious  malady,  or  of  an  epidemic. 
The  mode  of  a[iplication  has  considerable  influence,  inoculation  being 
obviously  the  most  certain.  It  is  believed  that  a  contagium  becomes 
weakened  by  pa.ssing  through  several  individuals. 

Much  pi'obably  depends  on  the  temperament,  constitution,  state  of 
health,  and  pi'evious  habits  of  the  individual  whom  a  contagium 
reaches,  as  to  whether  the  corresponding  disease  will  be  transmitted  or 
not.  A  previous  attack  of  an  infectious  malady  usually  affoi'ds  immunity 
against  a  second,  provided  it  is  not  too  slight,  but  not  invariably,  and  it 
niay  appear  a  third  time  or  even  more  frequently  in  exceptional 
in-itances ;  when  a  second  attack  does  occur,  it  is  generally  of  a  mild 
character.  Syphilis  cannot  be  produced  even  by  inoculation  after  this 
has  been  done  a  certain  number  of  times.  On  the  other  hand,  it  is  be- 
lieved that  in  the  case  of  certain  infective  diseases,  such  as  erysipelas  and 
tuberculosis,  one  attack  actually  predisposes  to  others  of  the  same  com- 
plaint. It  is  quite  exceptional,  but  not  impossible,  for  two  infectious 
disea.ses  to  be  pi-esent  in  the  same  person  at  the  same  time,  and  should 
such  an  event  occur,  they  generally  modify  one  another;  in  some  instances 
one  afl'ection  of  thi.s  kind  exercises  a  protective  influence  against  another, 
either  temporarily  or  permanently,  or  gj-eatly  modifies  it,  as  is  well- 
exemplified  in  the  relation  which  exists  betwet  n  small-pox  and  vaccina- 
tion. Not  uncommonly  a  patient  suffers  from  two  or  more  contagious 
complaints  in  succession,  and  it  is  aflirmed  that  the  first  one  may  pre- 
dispose the  individual  to  be  affected  by  those  which  follow  it.  Some 
per.sons  seem  quite  insusceptible  to  certain  infectious  disorders,  without 
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any  obvious  explanation.  In  such  cases  it  has  been  suggested  that  the 
disease  has  occurred  during  inti-a-uterine  life. 

External  circumstances  have  a  vei-y  important  influence  in  the  dissemi- 
nation of  contagion.  Unfavourable  hygienic  conditions  undoubtedly 
increase  the  virulence  of  many  contagious  poisons,  such  as  those  of 
typhus  and  relapsing  fevers.  It  is  believed  that  water  intensifies  the 
action  of  the  contagium  of  typhoid  fever  and  cholera,  and  .some  even 
maintain  that  these  contagia  are  harmless  when  they  first  escape,  and 
only  acquire  virulent  properties  after  a  certain  interval.  Climate  and 
season  have  a  considerable  modifying  influence,  .some  diseases  requiring 
a  high  temperature  for  their  development,  others  being  checked  by  much 
external  heat.  The  direct  application  of  great  heat  or  extreme  cold,  as 
well  as  of  certain  chemical  agents,  is  of  the  highest  importance  in 
arresting  the  development  of,  or  destroying  contagious  poi.sons,  as  upon 
these  effects  depend  in  a  great  measui'e  the  power  which  we  possess  of 
checking  the  spread  of  the  diseases  which  they  originate. 

Nature  of  contagion. — There  are  certain  contagious  affections  which 
are  evidently  produced  by  definite  parasitic  plants  or  animals,  and  in 
each  individual  disease  of  this  class,  the  particular  animal  or  plant 
which  originates  it  obviously  constitutes  its  contagious  element,  as 
exemplified  by  scabies,  different  forms  of  tinea,  and  actinomyccsis. 
With  regard  to  the  diseases  usually  regarded  as  infectious,  it  is  assumed 
that  in  connection  with  each  of  them  there  is  a  "  specific  morbific  agent 
or  poison,  capable  of  exciting  and  propagating  this  one  disease  and  no 
other,  and  without  the  action  of  which  upon  the  system  it  cannot 
possibly  arise."  This  agent  has  been  variously  named  a  contagium,  virus, 
or  zyme  ;  and  its  nature  we  have  now  to  consider. 

A  contagium,  especially  in  the  case  of  infective  forms  of  inflammation, 
may  be  associated  with  distinct  morbid  pioducts,  such  as  diphtheritic 
membrane  or  pus ;  but  it  is  in  reality  something  quite  distinct  from 
such  morbid  materials. 

The  theories  as  to  the  nature  of  contagium,  which  are  at  all  worthy  of 
consideration,  may  be  classed  as: — 1.  Chemical  or  Physico-chemical. 
2.  Vital  or  Germ-theory.  Under  the  former,  two  chief  views  may  be 
mentioned,  namely:— (a.)  That  the  contagium  in  each  di.sease  is  a 
specific  chemical  compound,  probably  of  an  organic  nature,  and  either 
solid,  liquid,  or  in  the  form  of  a  volatile  gas.  (fc.)  That  it  is  albuminoid 
matter  in  a  state  of  rapid  chemical  and  phj^sical  change — in  short,  mere 
decomposing  organic  matter. 

The  germ-theory,  or  theory  of  contaqiiim  vivum,  is  at  the  present  day 
very  generally,  though  not  universally,  accepted.  According  to  this 
doctrine,  it  is  maintained  that  in  all  contagious  diseases  the  infective 
agents  ai-e  living  micro-organisms  (also  termed  micro-zymes  and  microbes) 
or  their  germs,  which  are  specifically  distinct  fi'om  each  other  in  the 
several  individual  affections. 

These  organisms  are  generally  regarded  as  being  of  a  vegetable  nature, 
belonging  to  the  Schizomycetai  or  fission-fungi.  Different  classifications 
are  adopted,  but  it  is  a  common  practice  to  speak  of  all  pathogenic 
organisms  as  Bacteria,  which  for  convenience'  sake  are  divided  into 
certain  groups,  namely: — 1.  Cocci  or  micrococci,  spherical  or  slightly 
oval  cells,  arranged  as — diplococci,  in  pairs;  streptococci,  in  threads  or 
chains;  tetracocci  or  tetragena,  in  fours;  sarcina',  in  bale-like  mas.«!es, 
forming  groups  of  eights;  and  stapliylncocci,  in  irregular  masses  or  balls, 
like  bunches  of  grapes.    2.  Bacilli,  straight,  elongated,  rod-shaped,  or 
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itliread-Hkc  colls  (also  sometimes  specially  called  bacteria).  3.  Spirilla 
ov  spirocliefe,  curved,  spiral,  or*  screw-like  rods  or  Hlaments.  Masses  of 
«occi  or  rods  joined  together  by  a  g-elatiiioiis  intercellular  substance  have 
Jbecu  named  zoogUva. 

The  main  arguments  upon  Avhicli  the  gcrm-doctrino  in  relation  to 
contagious  diseases  rests  may  be  briefly  stated  as  follows  : — First,  the 
foundation  for  this  doctrine  originated  in  a  supposed  analogy  between 
ordinary  fermentation  and  the  mode  of  action  of  coutagia;  and  it  was 
affirmed  that  fermentation  is  invariably  associated  with,  and  dependent 
upon,  the  gi-owth  of  organisms.  Moreover,  special  kinds  of  fermen- 
tation are  related  to  special  organisms;  thus,  vinous  fermentation 
is  set  up  by,  and  is  accompanied  with  the  development  of  the 
tornla  cerevisice;  while  the  bacterium  lactis  always  leads  to  the  lactic 
acid  fermentation  (Lister).  Secondly,  the  germ-doctrine  seems  to 
explain  more  satisfactoi-ily  than  any  other  the  phenomena  which  con- 
tagious diseases  present,  the  rapid  multiplication  of  contagium  within 
the  body,  as  well  as  its  power  of  i-etaining  its  vitality  for  long  periods, 
and  of  resisting  destructive  influences.  Thirdly,  infective  inflammations 
aa-e  found  to  be  attended  with  the  development  of  abundant  micro- 
organisms in  the  affected  tissues ;  and  these  organisms  have  been  proved 
to  be  concerned  in  originating  septicaemia.  Some  pathologists,  however, 
look  upon  the  bacteria  present  in  the  tissues  which  are  the  seat  of 
infective  inflammation,  not  as  the  cause  of  the  morbid  process,  but  as  its 
products,  being  developed  from  pre-existing  germs,  the  tissues  under- 
going a  "  bacterial  degeneration."  Fourthly,  the  connection  between 
certain  contagious  diseases  and  characteristic  organisms  now  seems  to 
have  been  dehnitely  established.  Indeed,  in  relation  to  certain  of  these 
complaints,  their  specitic  microbes  ai*e  regarded  as  being  of  great  value  in 
diagnosis,  in  the  hands  of  experts  in  bacteriology,  either  in  themselves, 
or  from  their  staining-reactions,  their  modes  of  cultivation  and  the 
results  thus  produced,  or  the  effects  of  inoculation  of  animals  with  the 
cultures  or  their  products. 

The  following  are  the  conditions  laid  down  by  Koch  as  necessary  to 
prove  that  a  disease  is  caused  by  a  special  micro-organism: — 1.  It  must 
be  constantly  found  in  the  blood  or  tissues  of  those  suffering  from  the 
disease.  2.  It  must  be  capable  of  growth  and  cultivation  in  some 
medium  outside  the  body,  and  of  being  completely  separated  by  succes- 
sive cultivations.  3.  After  cultivation  through  several  generations,  the 
product  must  produce  the  oi'iginal  disease  when  inoculated  into  some 
animal.  4.  In  the  blood  and  tissues  of  this  animal  a  micro-organism 
precisely  the  same  as  the  original  one  must  be  found. 

Effects  of  a  coutagium  in  the  body ;  and  modes  of  action. — The 
effects  of  a  contagium  may  be  entirely  local  and  superflcial,  as  in  the  case 
of  scabies ;  or  in  some  instances  they  are  at  first  local,  but  subsequently 
become  general  or  constitutional,  for  example,  diphtheria,  syphilis, 
vaccinia,  and  small-pox  by  inoculation.  As  a  rule,  however,  the  primary 
action  of  the  poison  seems  to  be  on  the  general  system,  and  this  is 
usually  followed  by  local  lesions. 

When  contagious  diseases  begin  with  obvious  local  effects,  as  in 
syphilis  or  inoculated  sinall-pox,  the  lymphatic  glands  next  above 
speedily  become  specifically  afi'ected.  At  or  about  the  time  that  these 
changes  are  at  their  height,  febrile  symptoms  appear,  and  soon  after  the 
characteristic  eruption  or  other  phenomena  become  developed.  In  those 
affections  where  there  are  no  evident  primary  local  changes,  it  is 
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generally  believed  that  the  several  coiitagia  act  first  upon  the  blood,  or, 
as  some  think,  npon  tlie  nervous  system.  The  view  held  by  some 
pathologists,  however,  is  that  even  in- the.se  di.seases  the  poison  sets  up 
m  the  first  instance  a  specific  local  process  at  the  spot  or  spots  where  it 
reaches  the  body,  followed  by  changes  in  the  next  lymphatic  glands,  and 
then  by  general  infection  of  the  system.  In  any  case  the  general  system 
and  the  blood  become  affected  more  or  less  speedily. 

The  manner  in  which  micro-organisms  act  in  infective  diseases,  when 
they  reach  the  body,  and  the  effects  they  produce,  were  at  first  mere 
matters  of  conjecture  or  hypothesis.  The  observations  and  experi- 
mental researches  of  recent  years,  however,  have  thrown  considei'able- 
light  upon  this  part  of  the  subject,  but  the  results  can  only  be  briefly 
alluded  to  here.  In  the  first  place  the  organisms  develop  and  multiply 
abundantly,  as  they  find  suitable  media,  so  that  the  smallest  quantify  of 
a  contagium  introduced  into  the  system  may  generate  an  enormous 
amount  of  the  same.  In  one  class  of  infective  complaints,  as  anthrax  and 
glanders,  they  are  conveyed  all  over  the  bodj-,  by  means  of  the  blood- 
current  and  lymphatics.  In  another  group,  exemplified  by  diphthej'ia 
and  tetanus,  the  bacillus  is  said  to  be  confined  to  the  seat  of  inocu- 
lation, or  to  the  local  lesions.  Some  observers  are  also  of  opinion  that 
in  typhoid  fever  and  cholera  the  organi.sms  are  limited  to  the  intestinal 
walls.  A  third  division  has  been  made  to  include  thinse  diseases,  sucli 
as  leprosy,  in  which  the  infective  agent  enters  the  circulation,  but  is  only 
found  in  the  formed  elements  of  the  tissues. 

The  phenomena  of  phagocytosis  are  held  by  MetchnikofE  and  his  fol- 
lowers to  be  of  great  importance  in  relation  to  micro-oi'ganisms,  and  to 
explain  ^their  action  as  infective  agents.  They  maintain  that  phago- 
cytes, iiicluding  the  leucocytes  or  migratory  cells,  the  fixed  cells  of 
connective  tissue,  the  lining  cells  of  the  pulmonar}'  alveoli,  and  other 
cells  capable  of  taking  in  solid  particles,  have,  as  one  of  their  highest 
functions,  the  elimination  of  microbes.  In  the  normal  state  they  are  able 
to  take  into  their  substance  these  organisms,  and  to  destroy  them;  but 
in  the  case  of  infective  diseases,  though  they  incorporafe  the  virus,  the}'" 
cannot  destroy  it,  but,  on  the  contrary,  the  microbe  becomes  victorious,, 
and  causes  destruction  of  the  cell.  In  some  instances  it  has  been  observed 
that  the  organisms  actually  develop  and  multiply  in  the  interior  of  leuco- 
cytes, leading  to  their  enlargement,  .so  lhat  they  may  become  arrested  in 
the  lymphatic  glands.  Other  pathologists  do  not  consider  that  the  action 
on  microbes  is  limited  to  leucocytes,  bu.t  afiirm  that  in  health  blood- 
serum  and  other  materials  also  exert  a  destructive  influence  upon  them. 
In  short,  according  to  this  view,  all  f  he  heallhy  fluids  and  tissues  of  the 
living  body  exert  an  antagonistic  action  against,  or  do  not  serve  as  a 
suitable  soil  for  the  growth  of  bacteria  or  othei"  micro-organisms. 

Recent  researches  have  demonstrated  the  important  fact  that  certain 
infective  agents,  dui-ing  their  growth  and  development,  lead  to  the 
formation  of  chemical  products  out  of  the  media  in  Avhich  they  grow,  of 
a  toxic  nature,  which,  circulating  through  the  bodj^  give  rise  to  the  more- 
prominent  symptoms  associated  with  the  several  diseases.  Different 
observers  have  described  these  products  as  enzymes  or  ferments, 
albuminoses,  organic  acids,  etc.,  and  doubtless  each  infective  agent 
originates  its  own  peculiar  poison.  In  the  case  of  diseases  in  Avhich  <he 
organisms  are  localized,  as  diphtheria  and  tetanus,  it  is  supposed  that 
their  effects  on  the  system  are  caused  b}'  the  diffusion  through  the- 
circulation  of  the  poisonous  materials  there  formed. 
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It  may  be  noted  here  tliat  the  ])Rtl)oo-eiiic  activity  of  a  micro-organism; 
will  depend  upon  its  degree  of  vitality,  its  stage  of  development,  the 
nature  of  the  nutrient  medium  upon  which  it  has  grown,  and  the 
presence  in  the  virus  of  ferments  or  other  substances  which  depress  the 
vitality  of  the  body  generally,  or  of  the  tissues  locally. 

At  first  there  is  no  evident  indication  of  the  action  of  a  contagiumi 
upon  the  system,  but  period  of  incuhation  ensues,  differing  in  duration 
in  different  diseases,  though  having  tolerably  defined  limits  in  each 
several  nialad}-.  This  incubation-period  is  generally  considered  as- 
lasting  from  the  time  of  entrance  of  the  contagium  into  the  system  until 
the  first  onset  of  definite  symptoms ;  but  some  writers  reckon  it  as  only 
terminating  with  the  development  of  the  more  characteristic  symptom 
or  symptoms  of  the  particular  disease,  and  divide  the  incubation-period 
into  the  separate  stages  of  latency  and  invasion.  In  this  work  the  former- 
definition  will  be  adhered  to.  The  action  of  a  contagious  poison,  when  it 
originates  o/erer,  is  first  indicated  bymore  or  less  severe  general  symptoms 
of  a  p}Texial  nature,  the  onset  of  which  is  usual!}'  well-marked,  being 
characterized  by  rigors  or  other  phenomena.  Fi  equently  there  are  signi- 
ficant local  symptoms  as  well.  The  contagium  may  act  so  violently  upon 
the  system,  and  its  increase  may  be  so  rapid,  as  to  cause  death  at  a  very 
early  period,  without  the  production  of  any  evident  structural  lesion.  If 
this  event  does  not  happen,  the  local  manifestations  or  specific  lesions  of 
the  disease  become  developed  after  a  certain  time,  which  may  be  limited  to 
one  tissue  or  organ,  or  be  observed  in  several  parts,  and  these  constitute 
its  Ofiiatomical  characters.  The  eruptions  characteristic  of  many  of  the 
contag-ious  fevers  are  important  examples  of  such  manifestations.  The 
local  lesions  are  indicated  by  corresponding  symptoms,  while  they 
often  aggravate  the  constitutional  disturbance  as  well.  After  a  certain 
period  has  elapsed  the  symptoms  subside,  and  if  there  has  been  fever,, 
defervescence  follows  according  to  one  or  other  of  the  methods  already 
described.  The  poison  ceases  to  multiply,  and  is  finally  expelled  alto- 
gether out  of  the  system;  but  the  process  of  elimination  has  also  been 
going  on  during  the  whole  course  of  the  illness.  Permanent  structural 
changes  may  or  may  not  remain. 

it  is  important  to  observe  that  in  each  of  the  specific  diseases  there 
is  a  considerable  regularity  and  unifoimity,  not  only  in  the  course  of  the 
stages  above  described,  but  also  in  their  duration,  and  therefore  in  that 
of  the  entire  affection  from  first  to  last,  and  it  is  necessary  to  become 
adequately  acquainted  with  this  natural  history  of  the  several  maladies. 
Complications  and  sequelae  are,  however,  very  liable  to  arise,  which, 
interfere  with  the  natural  progress  of  events.  Great  variety  is  also 
observed  as  regards  the  intensity  of  these  complaints.  In  some  instances 
they  are  very  mild  ;  in  others  they  assume  a  typhoid  or  malignant  type, 
and  are  extremely  fatal.  This  dift'erence  is  sometimes  seen  running- 
through  epidemics. 

Immunity. — This  is  a  most  important  subject  in  relation  to  contagious 
diseases,  and  one  which  has  of  late  attracted  much  attention.  Immunity 
implies  that,  in  some  way  or  other,  the  body  is  able  to  resist  the  invasion 
ot  one  or  more  of  these  complaints.  Such  immunity  may  be  natural  or 
accjinred;  and  the  person  or  animal  in  whom  it  exists  is  said  to  be  pro- 
tected against  the  disease  or  diseases.  Some  points  bearing  on  this 
matter  have  already  been  referred  to,  such  as  the  effects  of  previous 
attacks ;  the  quantity  and  strength  of  the  virus  ;  the  personal  condition, 
'>ge,  liabits,  and  state  of  health  ;  the  influence  of  temperature,  etc. ;  and 
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the  antagonistic  relations  of  different  contagia.  Different  animals  are 
susceptible  to  different  contagious  diseases  ;  and  while  man  enjoys  a 
natural  immunity  to  certain  of  them,  some  to  whicli  he  is  liable  are  not 
met  with  in  other  animals,  and  a  few  are  common  to  man  with  certain 
of  the  lower  animals.  These  facts  have  to  some  extent  been  proved  by 
•experimental  inoculations  with  different  forms  of  virus,  which  have  de- 
monstrated that  certain  animals  are  entirely  "refractory"  to  particulaj- 
infective  diseases.  Some  of  these  complaints,  however,  which  occur 
naturally  in  man,  but  not  in  other  animals,  may  be  produced  in  the 
latter  by  inoculation  ;  and  it  appears  that  natural  immunity',  as  thus 
tested,  is  not  always  absolute,  but  is  rather  a  quality  possessed  in  vary- 
ing degree  by  different  animals. 

Acqtdred  immunity  is  of  great  impoi'tance  in  relation  to  the  prevention 
of  infective  diseases.  Much  light  has  also  been  thrown  on  this  part  of 
the  subject  by  the  experimental  investigations  of  the  last  few  years, 
which  have  led  to  some  valuable  practical  results.  It  will  be  more  con- 
venient, howevei',  to  consider  this  matter  further  Avhen  dealing  Avith  the 
preventive  treatment  of  contagious  affections. 

The  explanation  of  the  nature  of  immunity  is  at  present  a  subject  of 
mnch  controversy,  but  it  is  impossible  to  discuss  it  here  at  any  length. 
It  is  assumed  to  depend  upon  an  antagonism  between  the  tissues  of  the 
body  and  the  several  microbes,  which  ends  in  the  victory  of  the  former. 
The  two  chief  views  held,  are  that  there  is  a  "  vital  antagonism," 
associated  with  the  phenomena  of  phagocj'tosis  (Metchnikoff)  ;  or 
that  a  "  chemical  antagonism  "  resides  in  the  cultivating  medium  or 
fluids  of  the  body,  which  renders  them  destx'uctive  to,  or  an  unsuitable 
soil  for,  the  development  of  the  infective  agents. 

Treatment  and  Prevention  of  Contagiotig  Diseases. — But  little  of 
a  definite  natuie  can  be  stated  as  to  the  actual  treatment  of  conta^^ious 
diseases  as  a  whole,  seeing  that  they  differ  so  much  in  their  nature  and 
phenomena,  as  well  as  in  the  severity  of  particular  cases  of  the  same 
complaint.  In  the  case  of  the  infectious  fevers,  our  object  is  to  guide 
them  through  their  course  to  a  favourable  termination,  in  accordance 
with  the  principles  already  laid  down.  The  aim  of  modern  research, 
however,  is  to  find  some  specific  i-emedy  for  each  infective  complaint, 
which,  by  acting  upon  its  particular  micro-organism,  shall,  even 
after  its  development  in  an  individual,  either  produce  an  immediate 
curative  effect,  or  so  modify  and  control  the  course  of  the  disease,  as  to 
materially  shorten  its  duration,  and  obviate  its  recognized  dangers,  thus 
rendei'ing  it  comparatively  unimportant.  In  addition  to  the  employ- 
ment of  antiseptic  agents,  by  internal  administration,  subcutaneous 
injection,  or  in  other  ways,  various  inoculations  are  also  used,  similar  to 
those  to  be  mentioned  later  on  in  relation  to  preventive  treatment,  as 
well  as  antagonistic  microbes,  and  special  chemical  agents.  What 
has  been  done  in  this  direction  will  be  more  conveniently  discussed 
in  relation  to  the  several  diseases  which  have  been  thus  investigated,  but 
I  feel  bound  to  say  here  that  many  of  the  statements  made  must  be 
received  with  great  caution,  and  the  experience  of  recent  years  should 
teach  us  to  be  extremely  caieful  in  adopting  any  specific  and  unusual 
method  of  treatment,  until  its  value  has  been  thoroughly  tested  and 
confirmed  by  competent  observers. 

The  prevention  of  contagious  diseases  is  obviously  a  subject  of  the 
utmost  importance,  and  it  is  highly  desirable  to  have  a  general  know- 
ledge of  the  principles  upon  wliich  pi-eventive  treatment  is  conducted. 
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and  of  the  measures  Avhicli  may  be  called  for  under  various  circum- 
stances. These  need  to  be  carried  out  more  or  less  thoroughly,  in  pro- 
•nortion  to  the  degree  of  infectiveness  of  a  particular  disease,  and  of  its 
immediate  danger  to  life,  or  liability  to  injure  the  system  permanently. 
It  will  be  convenient  to  discuss  them  under  the  following  heads  : — 

A.  General  Measures. — The  adoption  of  the  measures  now  to  be  con- 
sidered is  intended  moi-e  immediately  to  prevent  the  extension  of  a 
-contao-ious  disease  from  an  infected  patient  to  other  individuals,  but 
they  are  also  most  useful  for  his  own  personal  well-being.  The  preventive 
treatment  in  relation  to  persons  who  deliberately  put  themselves  in  the 
way  of  contracting  such  diseases  as  gonorrhoea  or  syphilis  does  not  fall 
within  the  province  of  this  work;  while  that  of  peculiar  complaints,  as 
anthrax  or  glanders,  will  be  more  conveniently  referred  to  when  dealing 
with  them  individually.  The  following  instructions,  therefore,  apply 
more  particularly  to  the  infectious  complaints  which  occur  in  ordinary 
medical  practice. 

1.  Separation  of  patients  from  other  individuals  is  necessary  in  most 
-diseases  of  this  class,  so  far  as  this  is  practicable, and  in  many  cases  almost 
complete  isolation  is  demanded.  Under  any  circumstances  anything  like 
•crowding  must  be  avoided  ;  and  only  those  persons  who  have  any  busi- 
ness in  the  sick-room  should  be  admitted.  They  should  wear  clothes  to 
which  a  contagium  cannot  easily  adhere  ;  and  go  as  little  as  possible  into 
the  midst  of  healthy  people.  Medical  men  ought  to  take  adequate  pre- 
cautions against  conveying  any  contagious  affection  by  means  of  their 
•clothing,  the  thermometer,  or  in  other  ways.  Care  must  also  be  taken 
that  dogs  or  cats  do  not  cai-ry  infection.  The  telephone  is  likely  to 
prove  useful  for  communication  between  isolated  patients  and  persons 
at  a  distance.  2.  Proper  ventilation  is  essential,  and  this  is  best  cai-ried 
•out  by  placing  the  patient  in  a  lai-ge  room,  and  opening  the  windows 
moi-e  or  less  according  to  the  "weather,  by  night  as  well  as  by  day,  care 
being  taken  of  course  to  protect  against  draughts.  A  good  fire  in  the 
room  materially  assists  ventilation.  In  summer  a  lamp  placed  in  the 
grate  may  answer  the  same  purpose,  creating  a  draught  up  the  chimney, 
while  not  giving  out  much  heat.  3.  All  excessive  curtains,  bedclothes, 
cai-pets,  and  other  objects  which  might  act  as  fomites,  ought  to  be 
removed  at  the  outset.  In  this  way  ventilation  is  also  promoted. 
4.  Cleanliness  must  be  thoroughly  attended  to,  as  regards  the  patient, 
bedding,  clothing,  bedroom,  etc.  5.  Those  who  are  obliged  to  come 
close  to  the  patient  should  avoid,  as  far  as  possible,  inhaling  the  breath 
or  exhalations,  and  should  not  swallow  their  saliva  immediately  after- 
wards ;  indeed  it  may  be  desirable  to  make  a  rule  of  always  cleansing 
the  mouth  and  nostrils  with  some  disinfectant  solution.  In  certain 
diseases,  such  as  scarlatina  or  diphtheria,  the  close  contact  entailed 
by  such  an  act  as  kissing  must  be  absolutely  forbidden.  Medical 
men  should  also,  in  dealing  with  such  cases,  especially  when  operating 
for  diphtheria,  protect  the  mouth  and  nose  by  cotton-wool  or 
some  such  covering.  6.  One  of  the  most  important  matters  to 
•attend  to  is  the  disinfection  or  complete  destruction  of  everything 
■which  is  capable  of  conveying  contagion.  In  the  first  place  all 
'exJialalions  and  discharges  should  be  at  once  disinfected.  Anything 
-coming  off  from  the  skin  is  best  destroyed  by  frequent  sponging 
with  some  suitable  disinfectant,  such  as  a  weak  solution  of  Comly's 
fimd  or  carbolic  acid,  or  by  applying  carbolic  oil.  The  air  of  the  room 
should  also  be  judiciously  impregnated  with  some  volatile  material  of 
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tins  nature,  sucli  as  chlorine  (h-nm  chlorinated  lime),  carbolic  acid,  or 
snlpburous  acid.  It  may  furtliei-  be  advisable  to  place  across  the  door 
•way  a  aliect  moistened  with  dilute  carbolic  acid,  Burnett's  fluid, 
Condy's  fluid,  or  chloralum.  Secretions  or  discharges  from  the  nose,, 
mouth,  throat,  or  other  part  ought  1o  be  removed  by  means  of  j-ags 
moistened  with  some  disinfectant,  these  being  afterwards  immediately 
burnt.  Excretions  should  he  received  into  utens-ils  containing  some  dis- 
infectant, and  thoroughly  mixed  Avith  this  before  being  removed  fi-om 
the  room.  This  is  especially  needful  in  the  case  of  those  diseases  which 
are  known  to  be  propagated  chiefly  by  the  stools,  namely,  cholera  and 
typhoid  fever,  and  if  possible  a  separate  water-closet  should  be  used  for 
tlie  reception  of  the  excreta  in  these  affections,  which  should  be  fre- 
quently flushed  with  some  disinfecting  fluid.  The  best  disinfectants  for 
this  purpose  are  cai'bolic  acid  and  carbolic  powder,  chloride  or  sulphate 
of  zinc,  chlorinated  lime,  or  chloralum.  All  dirty  clothing,  bed-clothes, 
handkerchiefs,  etc.,  must  be  put  at  once  into  vessels  containing  some 
disinfecting  fluid,  especially  Condy's  oi-  chloride  of  lime,  before  being 
taken  out  of  the  room  for  the  :pui'pose  of  being  washed.  Tlie  clothes 
worn  immediately  before  his  illness  by  a  person  suiiering  from  a 
contagious  disease  ought  also  to  be  disinfected.  The  floor,  doors, 
windows,  and  other  wood-work  should  be  frequently  washed  with  some 
disinfectant.  7.  Food,  such  as  beef-tea  or  milk,  should  not  be  allowed 
to  remain  for  any  length  of  time  in  the  sick-room,  and  should  never  be 
taken  by  any  one  who  is  not  habitually  in  the  ajjartment.  Milk  should 
be  boiled  before  administration.  All  water  used  for  drinking-jiui-poses 
should  also  be  boiled  and  filtered.  8.  After  the  patient  has  become  con- 
valescent, the  apartment  should  be  thoroughly  cleansed  and  disinfected 
in  every  corner,  and  then  white-washed,  or  re-papered  and  painted.  The 
disinfection  can  be  efficiently  done  by  burning  sulphur,  or  by  means, 
of  chlorine  gas.  Bedding  and  bed-clothes  are  disinfected  by  special 
apparatus,  in  which  powerful  dry  heat  or  superheated  steam  is  used. 

it  must  be  understood  that  the  instructions  just  given  are  only 
intended  to  be  of  a  general  nature,  and  for  details  reference  must  be 
made  to  special  works  on  this  subject. 

b.  Preventive  Inoculations. — The  employment  of  vaccination  as  a  pro- 
tection against  small-pox  is  familiar  to  all,  and  there  can  be  no  doubt 
of  its  efficacy  when  properly  carried  out.  Under  special  circumstances 
it  was  formerly  deemed  permissible  to  inoculate  small-pox  itself,  on  the 
supposition  that  a  milder  form  of  the  disease  was  thus  produced.  During 
late  years,  however,  the  subject  of  preventive  inoculation  has  advanced 
rapidly,  and  important  experimental  researches  have  for  some  time  been 
cai-i  ied  on,  with  the  object  of  discovering  agents  which,  when  introduced 
by  inoculation  into  the  system,  will  confer  immunity  upon  the  individual 
against  particular  infective  diseases.  They  generally  act  by  producing 
the  disease  in  a  mild  form,  but  sufficiently  pronounced  to  afford  pi'otection 
against  a  subsequent  attack.  This  principle  has  been  applied  in  practice, 
not  only  to  protect  against  certain  complaints  of  a  contagious  nature, 
bnt  also  to  obviate  the  more  serious  effects  of  a  virus  which  has  already 
gained  access  into  the  body,  as  in  the  case  of  hydrophobia.  Only  the 
general  principles  can  be  alluded  to  here,  and  a  few  of  the  more 
piominent  illustiatii  ns  mentioned,  but  further  details  will  be  given  in 
relation  to  part-icular  diseases. 

The  materials  used  for  protective  inoculations,  now  known  as  "vac- 
cines," include— 1.  The  attenuated  virus  of  a  disease.  Pasteur's  researches- 
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In  relation  to  anthrax,  fowl-cholera,  and  hydrophobia  have  led,  as  is 
-^yell-known,  to  remarkable  results,  as  showing  the  immense  value  of  the 
attenuated  'virus  of  these  diseases.  Experiments  have  also  been 
made  which  seem  to  show  that,  under  certain  conditions,  the  bacilli 
of  tetanus,  diphtheria,  and  cholera  may  be  similarly  attenuated. 
2  Chemical  products  of  the  virus.  Attempts  have  been  made  to 
obtain  protective  inoculations  of  this  kind  against  anthrax,  tetanus, 
cholera,  and  other  diseases,  but  the  results  are  doubtful.  3.  Ghemical 
aqents  nut  derived  from  micro-organisms.  In  this  group  come  substances 
name<l  "  defensive  proteids,"  which  are  obtained  from  the  fluids  or 
tissues  of  the  body,  each  of  which  is  supposed  to  be  a  vaccine  against 
-a  particular  infective  disease.  It  has  been  attempted  to  prove 
experimentally,  that  the  spleen  and  blood  of  an  animal  Avhich 
presents  a  natural  immunity  to  a  disease  will  yield  a  chemical  sub- 
stance which  acts  as  a  vaccine  against  such  disease.  It  may  be  affirmed, 
however,  that  but  little  of  a  reliable  nature  is  known  on  this  part  of  the 
subject  at  present,  and  agents  of  this  kind  cannot  be  employed  for  any 
practical  purposes.  Another  class  of  chemical  substances  to  be  men- 
tioned here  ai-e  certain  antiseptics,  which  have  been  recommended,  both 
by  internal  administration  and  by  subcutaneous  injection,  as  preventives 
against  particular  infective  complaints. 


II.  EPIDEMICS. 

Diseases  are  divided  into  thi'ee  classes,  according  to  the  mode  in  which 
they  are  disseminated  amongst  the  population,  namely: — 1.  Sporadic, 
or  those  which  occur  in  an  isolated  and  scattered  manner,  and  do 
not  attack  large  numbers  of  people  at  the  same  time,  e.g.,  bronchitis. 
2.  Endemic,  or  those  which  are  peculiar  to  certain  districts,  or  which 
are  constantly  prevalent  in  these  districts  to  a  greater  or  less  extent, 
e.g.,  ague  and  goitre.  3.  Epidemic,  or  those  which  attack  numbers  of 
people,  and  spread  more  or  less  rapidly  amongst  them,  often  causing 
great  destruction  of  life,  this  event  occui-ring  at  irregular  intervals,  and 
lasting  a  variable  time,  btit  being  of  limited  duration,  e.g.,  cholera, 
•enteric  fever,  small-pox,  or  influenza.  These  three  classes,  however,  are 
not  essentially  distinct.  Sporadic  cases  of  epidemic  diseases  are  commoi^ 
•enough,  and  these  are  frequently  endemic  in  a  district ;  for  instance, 
typhus  fever  often  prevails  in  the  filthy  quarters  of  large  towns  ;  while 
yellow  fever,  plague,  and  other  endemic  affections  may  become  epidemic. 

Attention  will  now  be  directed  to  the  subject  of  epidemics.  An 
•epidemic  may  be  distinctly  traceable  to  the  direct  influence  of  infec- 
tion, aided  frequently  by  unfavourable  hygienic  conditions  ;  to  the  use 
■of  drinking- w-ater  from  tainted  wells ;  to  a  particular  milk-supply ; 
or  to  some  other  obvious  cause,  such  as  famine  in  the  case  of 
typhus  fever.  In  many  instances,  however,  its  origin  cannot  be  thus 
definitely  fixed.  Moreover,  certain  diseases  may  prevail  as  epidemics, 
the  infectious  nature  of  which  is  disputed.  Various  theories  have 
been  suggested  to  explain  the  occurrence  of  epidemics  under  these 
circumstances.  They  have  been  attributed  to  an  epidemic  influence  or 
conslitiition,  which  has  been  supposed  to  reside  in  the  atmosphere, 
and  to  depend  upon  a  variety  of  hypothetical  causes.  It  is  highly 
probable  that  certain  conditions  affecting  the  vitality  and  development 
■of  contagious  germs  account  for  the  occurrenco  of  not  a  few  epidemics. 
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When  an  epidemic  of  a  contagious  disease  arises  as  the  result  of  evident- 
anti-hygienic  conditions,  or  from  some  other  obvious  cause,  it  is  believed 
either  that  the  specific  poison  is  increased  in  quantity  or  rendered  more- 
virulent  ;  or  that  the  constitution  of  individuals  becomes  so  altered  as. 
to  render  tliem  more  amenable  to  its  influence,  and  less  able  to  resist  it. 

The  chief  facts  which  have  been  observed  in  relation  to  epidemics  may 
be  stated  as  follows  : — 1.  Epidemic  influence  chiefly  affects  diseases  which 
are  infections,  renderino-  them  more  prevalent  and  more  dangerous  ;  or- 
those  which  have  a  malarial  origin.  As  a  rule,  only  one  of  these  com- 
plaints is  epidemic  at  the  same  time,  but  sometimes  there  seems  to  be  a. 
tendency  to  the  prevalence  of  two  or  more  of  the  acute  specific  diseases 
simultaneously.  Occasionally  other  maladies  assume  an  epidemic- 
character;  and  now  and  then  an  entirely  nerV  disease  makes  its 
appeai-ance  in  this  way.  iSometimes  it  is  only  the  type  of  ordinary 
diseases  which  is  influenced  ;  or  there  is  a  tendency  to  the  implication 
of  special  organs.  2.  The  prevalent  epidemic  affects  more  or  less  the 
characters  of  other  diseases.  This  is  well  illustrated  in  the  case  of 
cholera  and  influenza,  choleraic  diarrhoea  being  very  common  during  the- 
existence  of  the  former,  catarrhal  affections  during  the  prevalence  of  the- 
latter.  3.  The  extent  of  an  epidemic  varies  within  wide  limits.  If  it  is 
very  largo,  the  disease  usually  attacks  different  places  in  succession,  be- 
coming milder  in  one  region  as  it  invades  another.  It  may  be  confined  to  a 
limited  district,  being  then  usually  traceable  to  some  evident  local  cause. 
Amonsfst  the  diseases  which  often  occur  in  extensive  epidemics  mav  be- 
mentioned  influenza,  measles,  scarlatina,  and  small-pox.  Typhus  and 
relapsing  fever  are  limited  as  epidemics  to  districts  where  cei'tain  anti- 
hygienic  conditions,  combined  with  poverty,  exist ;  cholera,  typhoid  fever, 
and  diphtheria  often  occur  in  irregularly  scattered  local  outbreaks. 
4.  The  jDrogress  of  an  epidemic  is  also  subject  to  variations.  Often  it 
advances  steadily  onward  in  a  definite  direction,  and  in  this  w^ay  may 
make  the  circuit  of  the  globe.  It  may  advance  very  rapidly,  ov 
exceedingly  slowly  and  gradually.  Sometimes  an  epidemic  seems  to 
leave  a  place  and  then  return,  as  if  falling  back  upon  itself;  or  it 
passes  over  particular  regions  without  affe(;ting  them  ;  or  goes  out  of 
its  course  in  a  lateral  direction,  attacking  parts  not  in  the  line  of  pro- 
gi-ess.  Epidemics  are  not  uTider  the  influence  of  winds,  as  they  fre- 
quently advance  in  a  course  directly  contrary  to  these.  5.  The  mode  of 
invasion  of  an  epidemic  disease  may  be  sudden,  but  is  usually  more  oi- 
less  gradual.  It  also  generally  gives  warning  of  its  approach  by 
the  occurrence  of  cases  presenting  some  of  its  symptoms  in  a  mild 
form  ;  thus,  an  epidemic  of  cholera  is  generally  preceded  by  cases  of 
diarrhoea,  or  a  few  sporadic  cases  may  occur.  6.  The  intensity  of 
an  epidemic  is  subject  to  much  variety,  the  disease  being  in  some- 
instances  exceedingly  fatal,  in  others  comparatively  mild.  It  is 
most  virulent  as  a  rule  at  the  early  period,  judged  by  its  character.'^ 
and  fatality.  This  is  pai^tly  explained  by  the  fact^that  probably  those- 
are  first  attacked  who  are  most  predisposed.  7.  The  mode  of  dis- 
appearance is  generally  gradual  also,  cases  becoming  by  degrees  less 
severe  and  fewer  in  number;  but  it  may  be  rapid,  either  from  .some^ 
evident  cause  or  without  any  apparent  reason.  8.  The  duration  of  an 
epidemic  is  very  uncertain.  It  may  persist,  with  intermissions,  foi- 
several  years,  as  in  the  case  of  cholera  and  influenza.  9.  Cycles  of 
epidemics  are  frequently  observed,  one  disease  being  after  a  certain 
time  followed  by  another,  and  this  by  a  third,  and  so  on.    The  theoJ-y 
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has  been  adviuicecl  tliat  there  is  what  is  termed  pandemic  wave,  under- 
the  intltiotiee  of  which  a  series  of  oscillations  of  febrile  diseases  occur, 
these  following  each  other  regularly  over  the  globe.  10.  It  is  most 
important  to  notice  that  epidemics  are  greatly  under  human  control,  and 
can  be  prevented  or  made  much  less  sevei'e  by  attention  to  proper  hygienic- 
and  other  measures,  which  will  be  presently  considered.  With  the  advance 
of  civilization  several  epidemic,  as  well  as  endemic  diseases  have  been 
entirely  eradicated  from  couxitries  and  districts  where  formerly  they 
were  exceedingly  rife  ;  and,  by  the  aid  of  well-directed  efforts,  there  is 
no  reason  Avhy  many  others  should  not  be  similarly  conti^olled,  or,  at  any 
rate,  oreatly  mitigated.  11.  Epidemic  influences  seem  to  affect  other- 
animals  at  the  same  time  as  human  beings;  and  it  is  not  at  all  improbable 
that  this  is  also  true  with  regard  to  plants. 

General  Management. — It  may  be  useful  to  sum  up  the  chief' 
practical  points  to  be  attended  to  when  an  epidemic  invades  or  threatens, 
a  district,  under  which  circumstances  special  precautions  and  measures; 
arc  often  required. 

1.  Cleanliness  m-a&fbe  strictly  observed  in  every  particular.  Frequent 
washing  and  white-washing  of  premises  is  desirable.    2.  All  overcroioding 
must  be  prevented,  and  free  veniilation  insisted  upon.    It  is  particularly 
necessary  to  look  to  these  matters  among  the  poor,  and  in  common 
lodging-houses  or  crowded  alleys.    3.  Pei-sons  who  are  likely  to  spread 
infection  m  ust  not  mingle  ivith  0i5/ie?-s  in  places  of  public  resort.   4.  Special 
attention  must  be  paid  to  all  decomposing  organic  matter,  especially /iowse- 
refttse.     Everything  of  this  description  should,  if  possible,  be  burnt  in 
the  grate,  or  at  once  I'emoved,  having  been  previously  disinfected  ;  or- 
if  it  cannot  be  got  rid  of,  abundance  of  disinfecting  material  must  be 
mixed  with  it.     Hotise-drains  and  sinks,  street-drains  and  sewers, 
water-closets,  cesspools,  privies,  ditches,  etc.,  require  careful  and  fre- 
cpient  examination,  so  that  they  may  be  kept  in  order.    The  earth  in 
the  neighbourhood  of  dwelling-houses  is  also  often  saturated  with  orgnnio- 
matters,  and  demands  attention.    During  the  removal  of  house-refuse 
it  is  well  for  the  inhabitants  to  keep  away  as  much  as  possible. 
5.  Disinfectants  should  be  freely   employed  in   and  around  houses, 
especially  where  thei-e  is  much  filth.     6.  It  is  most  important  to- 
look  to  the  source  of  the  water-supply,  particularly  that  which  is  used 
for  drinking  pui'poses,  and  to  see  that  no  organic  matter  finds  its 
Avay  into  it  from  sevvei"s,  drains,  cesspools,  polluted  ground,  etc.  The 
waste-pipe  of  cisterns  and  baths  often  opens  into  drains,  and,  owing  to 
an  imperfect  state  of  the  traps,  organic  matters  or  poisonous  gases 
become  mixed  with  the  watei",  or  may  pass  through  the  waste-pipe  of 
the  bath  into  the  bath-room.     This  matter  must  be  especially  attended 
to  during  an  epidemic  of  typhoid  fever  or  cholera.    On  no  account 
should  water  be  taken  which  obviously  contains  organic  matter,  and 
it  ought  always  to  be  boiled  and  filtered.     7.  It  may  be  advisable  to- 
remove  healthy  persons  to  some  place  where  they  would  be  free  from  the 
danger  of  infection.    8.  If  there  is  any  Vnoyvn  preventive  of  an  epidemic 
disease,  this  must  be  at  once  resorted  to,  and  fully  cari'ied  out.  Thus 
vaccination  or  re-vaccination  should  be  thoroughly  enforced  dui-ing  an 
epidemic  of  small-pox,  in  the  case  of  all  unprotected  persons.    9.  It  may 
be  requisite  to  carry  out  the  practice  of  cpiarantine,  but  this  should  be 
done  in  accordance  with  rational  principles  and  common  sense.    10.  It  is 
important  that  the  general  health,  of  the  community  should  be  main- 
tained by  every  po.ssible  means  ;  and  all  causes  which  tend  to  lower  the- 
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system,  such  as  intemperance  or  bad  livinr^,  should  be  avoided.  It  is 
particularly  necessary  for  those  who  attend  upon  the  sick  to  take  every 
pi^ecaution  for  the  preservation  of  their  health.  They  should  live  well, 
but  temperately,  and  should  never  go  with  an  empty  stomach  near  the 
sick  person.  They  require  daily  exercise  in  the  open  air,  at  the  same 
time  avoiding  fatigue.  They  also  need  sufficient  sleep ;  and  must 
pay  strict  attention  to  personal  cleanliness.  11.  Any  person  who 
presents  the  slightest  symptoms  of  the  disease  which  is  epidemic  ought, 
tvithout  delay,  to  be  brought  under  medical  treatment.  12.  On  no 
account  should  an  iudividaal  suffering  from  an  epidemic  disease  of  an 
infectious  character  be  brought  into  tha  midst  of  healthy  persons,  or  into 
an  unaffected  dislrict,  if  this  can  possibly  be  avoided.  The  conveying  of 
infected  persons  by  vehicles  used  by  the  public  is  a  serious  misdemeanour, 
"which  the  law  now  takes  cognizance  of  and  punishes.  Special  convey- 
ances or  ambulances  are  provided,  should  it  be  necessary  to  remove 
such  persons  to  a  hospital.  13.  It  will  be  sufficient  to  mention  as  a 
preventive  measure  "  notification  of  infectious  diseases,"  by  the  medical 
attendant  and  others,  which  is  now  made  compulsory  in  relation  to 
certain  of  these  complaints,  with  the  view  of  checking  their  spread. 
How  far  this  method  of  procedure  will  contribute  to  such  a  desirable 
result  cannot  at  present  be  adequately  determined,  but  if  carried  oat  in 
an  efficient,  and  at  the  same  time  in  a  rational  manner,  it  ought  to  be 
productive  of  much  good  in  various  ways. 
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The  remainder  of  this  work  is  devoted  to  the  consideration  of  individual 
diseases.  As  regards  their  nomenclaturk  and  cr.ASSiFiCATiON  the 
arrangement  adopted  in  the  following  chapters  is  mainly  in  accordance 
with  that  recognized  by  the  Royal  College  of  Physicians  of  London, 
mcsb  o£  the  complaints  being  described  as  they  come  nnder  one  or  other 
of  the  groups  mentioned  below,  though  it  will  be  expedient  to  deviate 
from  this  arrangement  in  some  instances. 

I.  Gkxeral  Diseases. — These  affect  more  or  less  the  entire  system, 
and  although  local  morbid  conditions  are  often  present,  as  a  rule 
they  arise  secondarily,  as  the  necessary  or  accidental  consequence  of  the 
general  disorder,  or  they  are  not  in  proportion  to  such  disorder.  Under 
this  class  are  included  : — 

(A.)  The  various  Acute  Fevers,  and  certain  other  Specific  Diseases, 
each  of  which  is  due  to  the  action  of  a  peculiar  moi'bitic  agent  intro- 
duced from  without.  JEx.  Scarlatina,  small-pox,  ague,  whooping-cough, 
diphtheria,  hydi'ophobia,  syphilis,  tuberculosis. 

(B.)  Constitutional  Diseases. — These  maladies  are  dependent  upon 
some  unhealthy  condition  of  the  blood  or  general  system,  or  a  so-called 
cachexia  or  diathesis,  Avhich,  however,  is  usually  revealed  by  local  lesions, 
often  developed  in  several  parts  of  the  body  at  the  same  time  or  in  suc- 
cession. Some  of  them  originate  from  the  action  of  a  definite  morbid 
poison,  most  commonly  generated  within  the  system,  or  handed  down 
by  hereditary  transmission.  Ex.  Rheumatism,  gout,  rickets,  scurvy, 
cancer. 

II.  Local  Diseases. — This  group  comprises  the  various  affections  to 
which  the  several  organs  and  tissues  of  the  body  are  liable.  It  will  be 
convenient  to  describe  under  this  heading  not  only  primary  local  dis- 
orders, but  also  certain  complaints  which  are  more  strictly  of  a  general 
character,  but  which  present  special  local  manifestations. 
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I.  GENERAL  DISEASES. 

CHAPTER  I. 

SIMPLE  CONTINUED  FEVER.— FEBRICULl.— 
CATARRHAL  FEVER. 

A  CONSIDERABLE  numbei--  of  cases  come  under  observation  in  ordinary 
])ractice,  which  present  the  usual  symptoms  of  fever,  but  wliich  cannot 
be  referred  to  any  of  the  contao;ious  group,  nor  can  the  symptoms  be 
traced  to  any  adequate  local  cause.  These  may  be  classed  as  simple 
fever  or  febricula.  The  condition  may  be  associated  with  catarrh  of 
mucous  sui'faces — catarrhal  fever.  Besides  these,  anomalous  forms  are 
not  uncommonly  met  with,  to  which  various  names  have  been  applied. 

.ffitiolog-y. — Simple  febricula  does  not  seem  to  be  contagious,  or  to 
depend  upon  any  specific  poison  as  a  rule.  It  may  result  from  cold  or 
chilling  of  the  body  ;  excessive  heat,  such  as  prolonged  exposure  to  the 
sun  ;  over-eating  or  drinking  ;  or  great  fatigue.  In  many  instances  no 
distinct  cause  can  be  made  out.  Probably  some  cases  of  so-called  febri- 
cula result  from  the  action  of  one  of  the  contagious  poisons,  modified 
by  the  constitutional  condition  of  the  individual,  or  by  the  quantity 
entering  the  system  being  very  minute.  I  have  known  a  severe  epi- 
demic of  typhoid  fever  to  be  preceded  by  cases  which  would  be  classed 
as  mere  febricula. 

Symptoms. — Febricula  is  characterized  by  the  ordinary  signs  of  fever, 
in  their  most  typical  and  simple  form,  but  of  variable  intensity.  The 
invasion  is  indicated  either  by  chilliness  or  slight  rigors,  with  general 
pains,  lassitude,  and  headache.  Afterwards  the  skin  becomes  hot  and 
dry  ;  and  the  pulse  frequent  and  full.  Severe  headache  is  usually  com- 
plained of;  the  face  is  flushed  ;  while  the  patient  is  restless,  and  some- 
times a  little  delirious  at  night.  There  is  thirst,  w^ith  a  furred  tongue, 
loss  of  appetite,  and  constipation.  The  urine  presents  febrile  characters. 
In  catarrhal  fever  symptoms  are  present  indicating  implication  of  the 
mucous  membranes,  but  these  are  not  sufficient  to  account  for  the 
pyrexia.  Roseolar  or  erythematous  eruptions  have  been  observed  in 
some  instances,  and  in  others  cei-tain  bluish  spots  on  the  skin  have  been 
described. 

The  temperature  rapidly  ascends,  usually  to  a  moderate  height,  but  it 
may  reach  102°,  103°,  or  even  104P  in  a  few  hours.  This  high  tempera- 
ture, however,  if  it  occurs,  only  lasts  for  a  short  time  usually,  often  but 
a  few  hours,  or  at  most  one  or  two  days,  and  then  it  falls  rapidly. 

Duration  and  Termination. — ^Tlie  duration  of  cases  belonging  to 
this  group  is  generally  about  three  or  four  days,  but  a  week  or  ten  days 
may  elapse  before  convalescence  is  completely  established.  Deferves- 
cence usually  takes  place  by  crmV,  the  temperatui'e  falling  to  the  normal 
in  from  24  to  36  hours,  there  being  also  a  cojiious  discharge  of  urine, 
with  abundant  deposit  of  lithates ;  free  perspiration  ;  and  someHmes 
diarz'hoea  or  epistaxis.  Occasionally  defervescence  takes  place  by  lysis, 
convalescence  being  consequently  delayed.  The  termination  is  always  in 
recovery. 
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Diagnosis. — A  case  in  -wliicli  a  sharp  febrile  attack  occurs,  un- 
tittended  with  phenomena  cliaracteristic  of  either  of  the  acute  specific 
fevers,  and  not  dependent  upon  any  discoverable  local  lesion,  may  be 
looked  upon  as  one  of  febricu.la;  or  if  there  be  catai'rhal  symptoms,  it 
may  be  called  catarrhal  fever.  The  rapid  rise  of  temperature  is  ira- 
])ortant,  especially  in  distiuguishing  this  complaint  frojn  typhoid  fever. 
At  the  outset  of  course  it  is  often  impossible  to  say  what  may  be  the 
nature  of  any  particular  case ;  and  probably  many  cases  of  so-called 
I'cbriciila  are  really  examples  of  p^a'exia  associated  with  some  local 
morbid  condition  which  has  not  been  detected.  Catai-rhal  cases  border 
A-ery  closely  on  those  of  a  form  of  mild  influenza.  The  course  of  events 
will  usually  very  soon  clear  up  any  difficulty  in  diagnosis. 

Treatment. — All  that  is  required  usually  is  to  keep  the  patient  in 
bed  ;  to  give  a  diet  of  milk  and  beef-tea,  witli  cooling  drinks ;  to  open 
the  bowels  freely;  and  to  administer  a  simple  saline  mixture.  Catarrhal 
or  other  symptoms  must  be  treated,  when  pi'esent.  If  there  is  much 
heat  of  skin,  tepid  sponging  is  very  useful.  During  convalescence 
quinine  should  be  given. 

Weil's  Disease. — Acote  Febrile  Icterus. — It  will  be  convenient  to 
iiotice  here  a  febrile  complaint  described  by  Weil  in  1886,  as  occurring  in 
hot  seasons,  chiefly  in  males  in  the  prime  of  life,  and  especially  amongst 
batchers,  and  supposed  to  be  infectious.  It  comes  on  suddenly,  often 
with  a  chill ;  and  is  characterized  by  pyrexia,  headache,  gastric  disturb- 
ance, jaundice,  and  muscular  pains,  especially  in  the  calves  of  the  legs. 
The  pulse  is  rapid  at  first,  but  afterwards  becomes  less  frequent  thaYi 
normal.  The  spleen  and  liver  are  usually  enlarged,  and  there  is  hepatic 
tenderness.  Herpes  and  erythema  are  occasionally  observed;  and 
nephritis  often  occui's.  The  fever  lasts  about  eight  or  ten  days,  but  a 
relapse  may  take  place. 


CHAPTER  II. 

TYPHUS  FEYER.— EXANTHE\fATIC  TYPHUS.— SPOTTED 

FEVER. 

-SJtiology.— Typhus  fever  is  generated  by  a  specific  poison,  and  is  highly 
contagious,  occuiTing  chiefly  in  epidemics.  The  nature  of  the  contagium 
has  not^  been  determined,  but  actively  motile  dumb-bell  micrococci 
undergoing  division  have  been  described  in  the  blood  by  Mott  and 
]31ore,  and  plugs  of  these  organisms  in  the  lymphatics  of  the  heart. 
Hlava  also  found  a  strepto-bacillus.  A  specific  bacillus  has  more 
]-ecently  been  described.  The  contagium  is  principally  given  oft'  in 
the  exhalations  from  the  skin  and  lungs,  being  afterwards  inhaled 
or  swallowed.  Infection  is  far  more  likely  to  happen  in  the  case  of 
those  Avho  are  brought  into  close  contact  with  the  sick,  and  hence 
nui-ses  and  medical  men  are  very  liable  to  be  attacked.  If  there  are  a 
number  of  cases  congregated  together,  however,  so  that  the  poison  is 
concentrated,  a  veiy  sliort,  even  a  momentaiy  exposure  may  originate 
the  disease.  The  contagium  does  not  seem  to  be  conveyed  to  any'^o-reat 
■distance,  and  is  much  weakened  by  dilution  with  air.  In  well-ventilated 
private  houses  typhus  fever  rarely  spreads,  and  it  never  extends  from 
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liospitals  to  adjacent  streets.  It  is  more  likely  to  pass  fi-oin  a  low  storey 
to  H  higher  one  than  in  the  contrary  direction.  Foinites,  such  as 
clothing,  bedding,  furniture,  or  the  walls  of  rooms,  may  retain  the- 
contagion  for  some  time  if  not  properly  disinfected,  and  may  thus  subse- 
quently originate  the  disease  in  the  same  place,  or  be  the  means  of  con- 
veying it  to  other  districts.  Woolleu  and  dark -coloured  materials  are- 
said  to  take  up  the  poison  most  i-eadily.  Typhus  fever  is  probably 
infectious  from  the  end  of  the  first  week  until  convalescence  is  fully 
established,  but  the  greatest  danger  is  supposed  to  be  during  the  second 
week.    A  second  attack  is  an  exceedingly  rare  event. 

The  opinion  is  strongly  held  by  some  eminent  authorities  that  typhus 
fever  may  be  developed  de  novo,  in  consequence  of  great  overcrowding 
and  destitution  ;  the  general  opinion  is,  however,  that  these  conditions 
only  encourage  the  development,  and  increase  the  virulence  of  disease- 
germs  alread}'  existing. 

Predisposing  causes. — There  are  certain  circumstances  which  either 
greatly  intensify  the  action  of  the  typhus  contagium,  or  render  indivi- 
duals more  liable  to  be  attacked.  These  are  : — 1.  A  low  physical  con- 
dition, induced  by  intemperance  and  bad  feeding,  or  by  chronic  disease. 
2.  Overcrowding  and  deficient  ventilation,  especially  overcrowding  of 
dwelling-houses,  or  of  individuals  in  the  same  house  or  i-oom,  along  with 
imperfect  ventilation.     3.  Want  of  cleanliness,  domestic  and  personaL 

4.  Mental  depression,  from  overwork  or  anxiety,  or  fear  of  contagion. 

5.  A  temperature  not  too  high.  In  consequence  of  the  action  of  these 
causes,  typhus  fever  is  most  prevalent  amongst  the  poor ;  in  the 
crowded  parts  of  large  towns,  especially  where  the  sanitary  ai"range- 
ments  are  inefficiently  carried  out;  in  low-lying  districts;  in  ci'owded 
camps  or  dwelling-houses,  such  as  the  lower  class  of  lodgings  ;  in  cohl 
or  temperate  climates  ;  and  during  the  colder  seasons.  Epidemics  are 
also  very  apt  to  arise  during  periods  of  destitution  and  famine,  but  it  is 
maintained  by  some  that  the  real  factor  is  the  overcrosvditig  Avhicli 
attends  destitution,  and  not  the  destitution  itself  (Collie).  According 
to  the  conditions  nnder  Avhich  it  occui's,  typhus  has  received  various 
names,  as  jail-fever,  camp-fever,  ship-fever,  hospital-fever.  The  disease 
seems  to  be  much  more  rife  in  Great  Britain  and  Ireland  than  in  other- 
countries,  and  is  stated  not  to  occur  within  the  tropics.  Mental  causes 
appear  chiefly  to  affect  persons  belonging  to  the  better  grades  of  society. 
Something  may  probably  be  attributed  to  individual  susceptibility, 
certain  persons  being  more  prone  to  be  attacked  than  others.  With 
regard  to  age,  it  is  generally  supposed  that  typhus  attacks  adults  more- 
than  children,  but  "  when  inquiry  as  to  age  is  made  to  include  every 
case  of  attack,  children  and  adults  are  found  to  be  quite  equally  sus- 
ceptible "  (Bnohanan). 

Anatomical  Characters. — There  are  no  chai'acteristic  anatomical 
lesions  in  typhus  fever.  The  blood  is  much  altered  in  fatal  cases.  It 
either  remains  fluid  or  forms  very  soft  clots,  and  tends  to  decompose 
rapidly.  The  colouring  matter  transudes,  tinging  moi-e  or  less  the 
various  tissues,  and  the  fluid  contained  in  serous  cavities.  The  body  does^ 
not  usually  present  much  emaciation,  but  decomposes  rapidly.  The 
skin-erviption  is  frequently  persistent  after  death. 

The  voluntary  muscles  are  of  a  dark  colour  and  softened.  Theii- 
fibres  often  exhibit  vitreous  degeneration  under  the  microscope,  as 
described  by  Zenker  in  typhoid  fever.  Sometimes  they  are  the  seat  of 
hsemorrhagcs.    Similar  softening  with  fatty  or  granular  degeneration  is- 
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observed  to  a  marked  degree  in  tlie  heart.  It  is  believed  that  tlie 
.same  change  occurs  in  connection  with  the  involuntaiy  muscular  tissue 

genei-ally.  ^ 

There  is  nothing  characteristic  in  the  brain.  There  may  be  some 
-cono-estion  and  excess  of  serum,  and  occasionally  slight  arachnoid 
lumnorrhage  has  been  obsei'ved.  A  peculiar  lesion  has  been  described  in 
tlie  cervical  sympathetic,  the  ganglia  of  which  ai^e  said  to  be  somewhat 
enlarged  by  a  granular  amorphous  deposit.  This,  which  extends  more 
or  less  to  all  the  cervical  ganglia,  is  best  seen  in  cases  dying  during  the 
second  week;  when  death  occurs  later,  it  is  much  less  noticeable,  or  may 
be  Avanting  altogether  (Beveridge). 

All  the  organs  are  commonly  hypersemic,  softened,  friable,  and  en- 
larged, especially  the  liver  and  spleen;  the  latter  may  be  quite  pulpy,  but 
does  not  reach  a  very  gi-eat  size.  In  the  liver  and  kidneys  cloudy  swelling 
^nd  parenchymatous  degeneration  occur.  The  salivary  glands  are  not 
uncommonly  inflamed,  and  may  be  the  seat  of  suppuration  or  gangrene. 

In  the  alimentary  canal  the  appearances  which  may  be  met  with  are 
redness  and  softening  of  the  gastric  mucous  membrane  ;  congestion  or 
inflammation  of  that  lining  the  intestines,  especially  the  colon  ;  and 
enlargement  of  the  glands,  which  is  particularly  noticed  in  children. 

1'here  may  be  various  lesions  of  the  nature  of  complications.  Bron- 
chitis is  very  commonly  observed,  as  well  as  hypostatic  congestion  of  the 
lungs,  which  may  end  in  hypostatic  pneumonia.  Sometimes  ordinary 
acute  pneumonia  is  present,  or  pleurisy  more  rarely.  Acute  nephritis 
is  occasionally  met  with. 

Symptoms. — 1.  Incubation-stage. — The  usual  period  of  incuhation  in 
typhus  fever  is  from  two  to  twelve  days,  bnt  it  may  extend  to  a  fortnight. 
During  this  time  there  may  be  such  symptoms  as  chilliness,  general 
pains  and  malaise,  restlessness,  headache,  and  loss  of  appetite,  bat  these 
ma.j  be  entirely  absent,  and  are  not  at  all  significant. 

2.  Invasion-stage. — The  invasion  of  typhus  fever  may  be  singularly 
sudden,  as  I  know  fi^om  personal  experience,  and  it  is  usually  tolerably 
marked,  but  may  be  moi-e  or  less  indefinite.  The  disease  begins  either 
Avith  a  series  of  slight  or  moderate  rigors,  or  with  one  severe  and  prolonged 
fit  of  shivering,  followed  by  pyrexial  symptoms.  The  rigors  often  recur 
for  two  or  three  days.  There  is  from  the  first  a  marked  sense  of  de- 
pression and  exhaustion,  and  the  patient  speedily  takes  to  his  bed  as  a 
rule,  presenting  an  aspect  of  weariness  and  heaviness,  or  even  of  con- 
.sidei-able  prostration.  General  muscular  pains  are  complained  of,  and 
the  limbs  tremble  on  movement.  N^ervous  sym23toms  soon  become  pro- 
minent. These  are  dull  frontal  headache,  often  severe,  with  a  feeling  of 
heaviness  in  the  head  and  throbbing;  giddiness;  more  or  less  dulness 
of  hearing,  with  noises  in  the  ears  ;  flashes  of  light  and  photophobia ; 
sometimes  an  unpleasant  smell ;  restlessness  and  disturbed  iim^efreshing 
•sleep,  though  the  patient  is  at  the  same  time  often  very  drowsy.  The 
niind  speedily  begins  to  wander,  and  becomes  confused  as  to  time,  place, 
and  surrounding  circumstances  and  individuals,  distinct  delirium  setting 
in  fi-oin  the  fourth  to  the  oightli  day,  which,  however,  is  not  constant  at 
first,  while  the  patient  can  be  roused  to  answer  questions.  The  delirium 
is  most  frequently  of  a  dull  and  muttering  character,  but  may  be  ex- 
tremely active  and  exciting  at  the  outset,  the  patient  being  sometimes 
very  violent.  The  expression  is  heavy  and  indifl'erent ;  the  eyes  are  in- 
jected and  sulf  used  ;  and  a  more  or  less  dusky  flush  covers  the  cheeks, 
the  complexion  having  a  dingy  and  dirty  appearance. 
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Nausea  and  vomiting  are  sometimes  present,  and  may  be  distressing- 
symptoms.  Tlie  tongue  is  at  first  covered  with  a  thick  white  fur,  but 
tends  to  become  speedily  dry  and  brown;  it  is  often  tremulous.  There 
is  much  thirst,  with  total  anorexia,  and  a  disagreeable  slimy  taste  in  the 
mouth.  The  bowels  are  generally  confined,  but  diarrhoea  is  not  very 
uncommon,  the  stools,  however,  presenting  no  peculiar  chai-acters,  and 
being  usually  dark.  A  slight  degree  of  enlargement  of  the  spleen  can 
often  be  detected. 

The  skin  feels  hot  and  pungent.  The  pulse  becomes  frequent,  rising- 
steadily  to  100  or  more,  and  being  often  large  and  full,  but  very  com- 
pressible, arterial  tension  being  low;  it  may  be  small  and  weak,  or 
dicrotic  under  the  finger.  The  urine  is  markedly  febrile,  being  high- 
coloured  and  scanty. 

Commonly  there  are  signs  of  more  or  less  catarrh  of  the  nasal  and 
respiratory  mucous  membranes,  accompanied  with  cough  and  expectora- 
tion, and  some  dry  rhonchi  may  be  heard  over  the  chest. 

3.  Eruption- stage. — Two  forms  of  eruption  are  usually  described  in 
typhus  fever,  namely  : — (a)  suhcutirular  viottling ;  and  (t)  distinct 
viacnlce  or  mulberry  spots.  Usually  both  are  present  in  variable  propor- 
tions, but  the  mottling  is  not  unfrequently  observed  without  the  spots, 
thougb  the  latter  very  rarely  appear  without  the  fox-mer.  Children 
often  do  not  exhibit  any  rash,  and  when  present  the  mottling  is  most 
marked.  The  eruption  usually  appears  on  the  4th  or  5th  day,  but  may 
come  out  at  any  time  from  the  3rd  to  the  7th  or  8th  day.  It  is  generally 
seen  first  in  the  subclavicular  regions,  on  the  back  of  the  wrists  and 
hands,  along  the  borders  of  the  axillae,  and  over  the  epigastrium  ;  it  then 
spreads  rapidly  over  the  trunk  and  limbs,  but  is  rarely  seen  on  the  face 
and  neck.  The  i-ash  is  all  out  icitliiu  one,  two,  or  three  days,  no  fresh  spots 
appearing  after  this  time,  while  each  spot  is  perceptible  until  the  entire  rash 
disappears.  The  amount  of  eruption  varies  considerably,  but  the  macula) 
are  frequently  very  numerous,  and  may  cover  the  skin  almost  com- 
pletely. 

Characters  and  Course,  a.  Maculce  or  Mulben-y  Bash. — A  number  of 
distinct  spots  are  first  observed,  varying  in  size  from  mere  points  to  two 
or  three  lines  in  diameter,  the  larger  being  formed  by  the  union  of 
smaller  ones.  They  are  in-egularly  roundish,  the  larger  spots  being  the 
more  ii-regular,  and  their  margin  is  ill-defined.  They  are  quite  .super- 
ficial, and  at  first  are  often  slightly  raised,  but  this  elevation  subsides 
in  a  day  or  two.  The  colour  is  described  as  resembling  the  stains  of 
mulberry  juice,  being  as  a  rule  at  the  outset  of  a  brightish  or  pinkish- 
red  or  rose-coloured.  It  is  deeper  at  the  centre  than  at  the  margin, 
and  completely  disappears  under  pressure,  returning  again  when  the 
pressure  is  removed.  In  a  few  days  the  hue  deepens,  and  may  become 
purple  or  dark  crimson  or  livid,  especially  towards  the  centre  of  the 
spots,  which  at  the  same  time  become  more  defined  at  their  edge.  This 
is  especially  observed  over  the  back  and  other  dependent  parts. 
Pressure  only  diminishes  the  colour  after  three  or  four  days,  a  b'ght- 
yellow  stain  being  left,  and  finally  it  does  not  affect  it  at  all,  the  sjiots 
being  in  fact  converted  into  true  petechife,  of  an  uniform  hue.  The 
eruption,  viewed  as  a  whole,  has  not  an  equal  depth  of  colour. 

Dr.  Alexander  Collie*  writes  with  regard  to  the  eruption  of  typhus  :— 
"  This  is  perfectly  distinctive  to  the  practised  eye,  but  very  difficult  to 
describe  correctly.    It  consists  of  three  parts — (a)  rose-coloured  spots, 

*  "  On  Fevers,"  p.  108. 
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\vhic5h  disappear  on  pressm-e  ;  (b)  dark  red  spots,  which  are  modified  by 
pressure  ;  and  (c)  petechias,  upon  which  pressure  produces  no  effect,  and 
which  persist  after  death."  He  further  insists  that  the  typhus  eruption 
is  not  a  petechial  eruption,  although  petechias  occur  in  the  severer 
cases  ;  that  in  the  milder  cases  the  spots  will  disappear  on  pressure  all 
througli  tlie  attack,  and  in  the  severer  forms  in  the  earlier  stages  ;  and 
that  a  diagnosis  can  hardly  be  made  from  the  eruption  until  about  the 
seventh  day. 

b.  Subcuticular  Mottling. — This  is  most  marked  in  dependent  parts, 
and  is  described  by  Sir  George  Buchanan  as  "  a  faint,  irregular,  dusky 
red,  fine  mottling,  as  if  below  the  surface  of  the  skin  some  little  distance, 
and  seen  through  a  semi-opaque  medium." 

The  duration  of  the  rash  of  typhus  fever  varies.  It  usually  subsides 
from  the  14th  to  the  21st  day.  The  mottling  disappears  more  readily 
and  sooner  than  the  spots,  and.  the  latter  remain  longer  if  they  become 
petechial.    No  desquamation  follows  the  disappearance  of  the  eruption. 

The  skin  of  dependent  parts  is  more  or  less  congested  in  severe  cases, 
especially  that  of  the  back.  Miliary  vesicles  or  sndamina  m.ay  appear 
about  the  end  of  the  second  week,  usually  over  the  groins,  subclavicular 
regions,  or  epigastrium.  A  peculiar  unpleasant  odour  is  given  off  from 
the  skin  of  persons  suffering  from  typhus. 

During  the  eruption-stage  most  of  the  symptoms  previously  existing 
become  worse,  and  the  general  tendency  is  in  the  direction  of  the  "typhoid 
state,"  though  cases  differ  much  in  severity.  The  headache  usually 
subsides  on  or  before  the  10th  day,  and  if  it  shonld.  continue  along  with 
marked  delirium,  this  is  a  sign  of  danger,  indicating  some  cerebral 
complication.  Weakness  and  prostration  become  very  marked,  and  in 
bad  cases  the  patient  lies  helplessly  on  his  back,  with  the  eyes  closed  or 
half-closed,  in  a  state  of  muttering  delirium,  from  Avhich  it  is  difficult, 
and  may  be  impossible,  to  I'ouse  him.  Somnolence  often  sets  in,  which 
may  culminate  in  complete  stupor  and  coma.  Muscular  twitchings 
{subsultus  tendinum)  and  trembling,  rigidity,  picking-  at  the  bed-clothes, 
and  floccitation  are  frequently  observed,  and  occasionally  convulsions 
with  strabismus.  Sometimes  coma-vigil  is  noticed,  the  patient  lying 
with  the  eyes  wide  open,  apparently  awake,  but  staring  vacantly  into 
space.  The  complexion  becomes  muddy-looking,  and  a  more  dusky  flush 
covers  the  face,  which  may  be  almost  livid.  The  conjunctivas  are  ex- 
tremely injected  and  suffused,  the  pupils  being  often  contracted.  In 
bad  cases  the  extremities  become  cold  and  clammy.  The  tongue  is 
dry,  brown,  and  ci'acked,  or  frequently  even  covered  with  a  thick 
blackish  crust,  and  immovable;  its  surface  is  red  and  tends  to  bleed ; 
while  sordescover  the  lips  and  teeth.  Patients  suffering  from  typhus  fever 
usually  dinnk  with  avidity,  but  deglutition  may  be  difficult.  The  nostrils 
are  often  stuffed  up.  Tympanites  is  sometimes  a  prominent  symptom. 
The  pulse  rises  to  120,  140,  150,  or  more,  but  remains  stationary  after 
reaching  a  certain  point ;  it  becomes  small  and  weak,  and  may  be  irregular. 
The  heart's  impulse  and  sounds  are  feeble,  especially  the  systolic  sound; 
and  capillary  stasis  is  very  liable  to  arise.  Respiration  is  much  hurried 
and  disturbed,  being  also  frequently  unduly  abdominal.  The  breath  has 
a  peculiar  and  most  unpleasant  odour.  Physical  examination  of  the 
chest  reveals  bronchitic  rales,  or  the  signs  of  more  serious  complications. 
Incessant  hiccup  is  sometimes  a  distressing  symptom. 

The  urine  is  not  uncommonly  albuminous,  or  contains  a  little  sugar; 
it  may  bo  retained  or  passed  involuntarily  along  with  the  stools.  Bed- 
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sores  are  very  liable  to  be  produced  over  parts  -vvhicli  are  pressed 
upon. 

When  typhus  fever  advances  to  a  fatal  termination  prostration 
becomes  more  and  more  complete,  the  heart's  force  is  exhausted,  and 
the  nerve-centi-es  become  more  and  more  affected.  Before  death  the 
temperature  may  i-ise  or  fall  rapidly,  and  in  some  instances  the  pulse 
suddenly  falls.    Complications  frequently  hasten  the  fatal  result. 

4.  Stage  of  Bcfervesceiicc. — This  sets  in  in  cases  of  recovery  from 
the  13th  to  the  17th  day,  generally  at  the  end  of  the  second  week. 
There  is  a  remarkable  and  sudden  crisis,  "which  often  occurs  at  night, 
the  patient  falling  into  a  deep  sleep,  lasting  for  many  hours,  on  awaking 
from  which  a  wonderful  improvement  is  observed  in  his  aspect  and  in 
the  symptoms  generally.  The  tempei'a£'ure  falls  considerably,  as  well  as 
the  pulse,  which  gains  in  strength.  The  skin  is  soft  and  perspiring,  the 
eruption  less  mai'ked,  and  the  complexion  clearer.  The  tongue  becomes 
moist,  and  cleans  fi-om  the  edges,  either  in  patches  or  molecularly,  and 
some  inclination  for  food  may  be  felt.  Delirium  ceases,  the  patient 
recognizes  those  around,  but.  the  mind  is  still  confused,  and  entirely 
unconscious  of  all  recent  events.  There  is  a  sense  of  extreme  weakness, 
and  the  limbs  feel  as  if  they  did  not  belong  to  the  body.  Unless  com- 
plications or  sequeliB  impede  the  favourable  progress,  convalescence 
begins  at  once,  and  the  strength  is  regained  comparatively  rapidly,  but 
some  time  elapses  before  it  is  completely  restored.  The  tongue  soon 
cleans,  and  the  appetite  becomes  perfectly  ravenous  ;  only  those  who 
have  experienced  the  feeling  can  realize  the  extreme  sense  of  hunger 
which  is  felt.  Much  sleep  is  indulged  in,  and  the  mind  does  not  regain 
its  normal  vigour  for  some  time.  A  relapse  of  typhus  is  extremely 
rare. 

Temperature. — Diffei'ent  observers  have  described  different  ranges  of 
temperature  in  typhus  fever,  and  this  appeai-s  to  depend  partl}^  upon  the 
type  of  the  epidemic.  The  ascent  is  steady  and  continuous  up  to  the 
4th  or  5th  evening,  without  any  moi'ning  remission.  The  maximum 
temperature  is  rarely  under  104"9°  to  105°,  often  temporarily  reaching 
107°,  or  even  above  this.  It  may  rise  to  105°  on  the  3rd  or  4tli 
evening  in  severe  cases;  in  slighter  cases  it  may  not  be  above  103°. 
A  slight  morning  remission  is  observed  on  the  6th  morning,  and  a  well- 
marked  fall  occurs  on  the  7th  day,  unless  the  case  is  very  sevei-e.  j^fter 
this  a  rise  takes  place  again,  but  rarely  to  the  former  maximum.  The 
temperature  is  continuous  up  to  the  period  of  defervescence,  with  a  distinct 
but  not  considerable  morning  remission.  This  is  more  marked  in  cases 
where  the  temperature  is  high,  and  may  average  from  to  1^°. 
Defervescence  is  very  i^apid  and  sudden,  setting  in  from  the  13th  to  the 
17th  day,  and  the  temperature  may  fall  to  or  below  the  normal  in  from 
12  to  48  hours.  This  event  is  often  preceded  by  a  rise  above  the 
temperature  of  the  pi-evlous  day.  Occasionally  after  the  sudden  fall 
there  is  a  rise  of  2°  or  3°,  and  then  defervescence  extends  over  some  days  ; 
in  short,  a  combination  of  crisis  and  lysis  is  observed.  In  fatal  cases 
there  is  frequently  a  rapid  elevation  or  sinking  of  temperature,  and  it 
may  reach  108°  or  109°  on  the  one  hand,  or  95°  on  the  other.  There  is 
no  definite  relation  between  the  pulse  and  temperature  in  typhus  fever. 
The  pulse  often  remains  frequent,  90  to  100  for  some  days  after  the 
crisis. 

Varieties. — Cases  of  typhus  fever  present  considerable  differences 
as  regai'ds  their  intensity  and  pi'ominent  .symptoms,  to  which  special 
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names  have  been  applied.  Collie  classilies  them  under  three  forms, 
according  to  their  severity,  namely :— (a)  Typhus  simplex  ;  (h)  Typhus 
o-ravior;  (c)  Typhus  gravissimus.  They  also  vary  according  as  the 
'^lervous' oircidatonj,  ov  respiratory  system  is  most  imiDlicated.  In  some 
epidemics  there  has  been  a  great  tendency  to  gangrene,  hence  named 
pntrid  fever.  Typhus  fever  may  kill  in  a  few  days,  by  the  direct  action 
of  its  poison  upon  the  system,  before  the  development  of  any  local 

lesions.  .  . 

Complications  and  Sequelae. — Complications  should  always  be 
watched  for  and  guarded  against  in  cases  of  typhus  fever,  as  they  may 
arise  without  any  evident  symptoms.  The  most  important  compli- 
cations or  sequelfE  are  :— 1.  Affections  of  the  respiratory  organs,  namely, 
bronchitis;  pulmonary  hypostatic  congestion  or  consolidation;  pneu- 
monia; gangrene  of  the  lung  (very  rare);  pleurisy;  phthisis  as  a 
sequela;  laryngitis  with  oedema  glottidis.  2.  Affections  of  the  circu- 
latory organs  and  blood,  including  cardiac  softening  and  degeneration ; 
thrombosis  of  the  femoral  or  iliac  vein  and  its  consequences  ;  scurvy. 
3.  Peritonitis  extremely  rarely.  4.  Partial  paralysis,  which  is  usually 
soon  recovered  from.  5.  Dysentery  in  some  epidemics.  6.  Gangrene 
of  the  toes,  nose,  pudenda,  or  other  parts,  especially  during  the  winter; 
cancrum  oris  or  noma  in  children.  7.  Erysipelatous  affections  of  the 
skin,  throat,  or  deep  tissues  ending  in  suppuration.  8.  Suppurative 
inflammation  or  bubos  of  the  parotid,  submaxillary,  or  sublingual  glands, 
beginning  in  the  cellular  tissue  around.  9.  Inflammation  and  abscesses 
in  various  parts  of  the  body.  10.  Suppurative  inflammation  in  joints. 
11.  Acute  nephritis  rarely,  which  may  cause  urEemic  convulsions,  or 
terminate  in  chronic  renal  disease.  12.  Meningitis  occasionally  or 
mania  during  convalescence. 

Terminations  and  Duration.— Most  cases  of  typhus  fever  end  in 
recovery.  The  movtalily  varies  in  diffei-ent  epidemics,  but  the  average 
number  of  deaths  is  stated  to  be  about  1  in  5  ;  under  20  years  of  age-it 
is  only  about  6  per  cent.  The  average  duration  is  about  14  days,  but 
it  may  extend  to  21  days ;  if  beyond  this,  the  prolonged  course  is  due  to 
complications.  Qn  the  other  hand,  the  disease  may  run  a  much  shorter 
course.  Death  may  result  either  from  coma  or  cai-diac  failure,  or,  most 
-commonly,  from  both  causes  combined ;  or  it  may  be  due  to  compli- 
cations, especially  pulmonary  congestion  or  pneumonia. 

Diagnosis. — Typhus  fever  is,  as  a  rule,  diagnosed  without  much 
difficulty,  especially  when  the  disease  is  epidemic,  or  if  an  individual 
has  been  exposed  to  infection.  Its  well-marked  or  sudden  onset,  with, 
prominent  symptoms ;  rapid  and  continuous  rise  of  temperature ; 
evident  depression  and  pi'ostration  ;  the  aspect  of  the  patient ;  pro- 
nounced nervous  symptoms  ;  and  tendency  to  the  typhoid  state,  are 
generally  very  characteristic.  The  eruption  will  make  matters  clear  if 
there  is  any  doubt.  The  acute  exanthemata  from  which  it  has  moi-e 
particulai'ly  to  be  distinguished  are  typhoid  fever ;  relapsing  fever ; 
litPmoiThagic  small-pox ;  erysipelas ;  and  measles  at  the  very  early 
stage.  At  first  febiicula  may  simulate  typhus  fever.  Other  conditions 
with  which  it  might  be  confounded  are  low  forms  of  pneumonia, 
•especially  in  old,  feeble,  or  intemperate  persons  ;  meningitis  or  other 
mtra-cranial  inflammations;  certain  cases  of  delirium  tremens;  or 
toxfemic  conditions,  such  as  uraimia,  septiciEmia,  or  pyasmia. 

Prognosis. — Typhus  fever  is  always  a  serious  disease,  and  a  guarded 
-opinion  should  be  given  as  to  the  issue  of  any  particular  case.  The 
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chief  general  circnmstances  which  increase  the  danger  are:— 1.  Tlie- 
patient  being  of  middle  or  advanced  age.  2.  The  male  sex  to  some 
degree.  3.  A  low  ccmdition  of  the  system,  whether  constitutional,  or 
due  to  privation  or  fatigue,  intemperate  habits,  previous  diseases,  or 
other  causes.    The  presence  of  the  gouty  diathesis  is  highly  dangerous. 

4.  Mental  depression,  and  a  presentiment  of  death  on  the  part  of  the 
patient.  5.  Improper  hygienic  conditions,  especially  bad  ventilatioji 
and  overcrowding.    6.  Neglect  of  proper  treatment  until  a  late  period. 

The  symptoms  and  complications  present  afford  most  important  indi- 
cations as  regards  prognosis.  Those  of  unfavourable  import  are :  — 
1.  Extreme  prostration,  with  a  dry,  hard,  and  brown  tongue;  marked 
tympanites;  or  pei-sistent  hiccup.  2.  Excessive  feebleness  of  the  heart's 
action,  as  evidenced  by  its  impulse  and  sounds,  and  by  the  pulse  ;  or 
very  excited  action,  with  a  weak  pulse;  pr  an  exceedingly  frequent 
pulse,  which  is  at  the  same  time  extremely  feeble,  irregular,  or  inter- 
mittent. 3.  Severe  and  eai'ly  cerebral  and  other  nex-vous  symptoms, 
especially  contiriu.ed  sleeplessness  with  delirium  ;  deep  coma  or  coma- 
vigil, ;  muscular  tremors,  twitchings,  or  rigidity;  carpholog}',  subsultus 
tendinum,  convulsions,  early  relaxation  of  the  sphincters,  strabismus, 
and  great  contraction  of  the  pupils.  4.  A  very  high  temperature,  without 
any  remission  on  the  7th  day,  especially  if  it  persists  and  shows  a 
tendency  to  rise ;  or  a  sudden,  fall,  the  other  symptoms  not  improving. 

5.  A  large  amount  and  dark  colour  of  the  eruption,  especially  if  mingled 
with  numerous  petechiiB,  and  if  there  is  lividity  of  the  face  and  limbs,, 
with  marked  congestion  in  dependent  parts.  6.  Suppression  or  reten- 
tion of  urine  ;  deficient  elimination  of  its  solid  ingi'edients  ;  the  presence 
of  much  albumen  or  of  blood  in  the  urine,  especially  if  associated 
with  casts  ;  and  pai-ticularly  the  early  recurrence  of  these  symptoms. 
7.  Signs  of  collapse.  8.  Marked  pulmonaxy  congestion,  pneumonia, 
gangrene,  erysipelas,  urtemia,  and  other  dangerous  complications. 

Treatment. — The  principles  already  laid  down  with  regard  to  the 
treatment  of  fever  are  those  which  must  be  followed  in  the  manage- 
ment of  cases  of  typhus.      There  is  no  possibility  of  checking  the- 
disease,  and  all  that  can  be  done  is  to  avert  the  tendency  to  death,  and 
to  assist  nature  towards  a  satisfactory  termination. 

1.  General  management.  —  It  is  most  important  to  attend  strictly  to  all 
the  hygienic  conditions  which  demand  attention  in  contagious  fevers,  and 
particularly  to  look  after  every  point  connected  with  the  sick-room, 
including  the  nursing.  These  matters  ai-e  often  of  greater  moment 
than  any  medicinal  treatment,  and  always  aid  considerably  in  conduct- 
ing a  case  to  a  successful  issue,  while  they  prevent  the  dissemination  of 
the  disease. 

It  may  be  laid  down  as  an  invariable  rule  of  practice  that  patients 
sufCering  from  typhus  fever  tvill  not  bear  any  hind  of  lowering  trtalmeuf, 
but  that  they  always  need  to  be  supported  more  or  less,  and  their  strength 
must  be  husbanded  in  every  possible  way.  They  should  take  to  bed  at 
once,  and  use  no  exertion  whatever,  on  no  account  being  permitted  to 
get  up  to  stool,  but  a  bed-pan  being  provided  for  their  use.  From  the 
first  a  nutritious  and  easy  assimilable  diet  must  be  administered,  chiefly 
consisting  of  liquids,  such  as  milk,  beef-tea,  or  chicken  broth.  It  is 
essential  to  give  these  at  regular  intervals,  in  considerable  quantity,  and 
not  to  neglect  them  during  the  night. 

Alcoholic  stimulants  are  required  in  the  great  majority  of  ca.ses,  but 
they  ought  not  to  be  given  recklessly,  the  nature  and  quantity  of  the 
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stimulant  to  be  employed  being  determined  by  a  careful  consideration) 
of  eacli  individual  case.  Port  or  sherry  wine,  or  some  spirit,  especially 
brandy,  answer  best  as  a  rule,  and  tliey  should  be  given  in  stated  doses 
at  regular  intervals,  by  night  as  well  as  by  day.  It  is  well  to  begin 
with  a  small  quantity,  gradually  increasing  it  as  circumstances  require,, 
the  amount  being  again  reduced  as  the  symptoms  improve.  Cham- 
pagne may  also  be  of  much  service.  Stimulants  are  not  usually  called 
for  during  the  first  few  days,  but  in  the  case  of  the  aged,  the  intemperate, 
and  those  who  are  much  debilitated  from  any  cause,  they  are  demanded 
at  the  very  ontset.  The  signs  which  chiefly  indicate  the  necessity  for 
alcohol  are  : — 1.  A  feeble  state  of  the  circulation,  as  shown  by  the 
pulse,  the  heart's  impulse  and  sounds,  a  tendency  to  capillary  stasis,  or 
any  disposition  to  syncopal  attacks.  2.  The  development  of  typhoid 
symptoms,  the  amount  needed  being  usually  in  propoi'tion  to  the 
severity. of  these  symptoms.  3.  A  large  amount  and  dark  colour  of  the 
eruption,  with  abundant  petechiee.  4.  Profuse  perspiration,  the  other 
symptoms  not  improving.  5.  Coldness  of  the  extremities.  6.  The 
existence  of  complications  of  a  low  type.  On  the  other  hand,  alcohol  is 
contra-indicated  or  requires  to  be  cautiously  administered  should  there 
be  a  very  hot  and  dry  skin  ;  symptoms  of  much  cerebi^al  excitement ; 
or  conditions  of  the  urine  pointing  to  deficient  elimination  on  the  part 
of  the  kidneys.  In  all  cases  the  propriety  of  continuing  or  in- 
creasing the  amount  of  stimulant  must  be  judged  of  by  the  eifects- 
produced. 

2.  Medicinal  treatment. — In  a  case  of  typhus  fever  the  bowels  should 
he  kept  open  daily  by  some  mild  aperient,  or  by  the  use  of  simple 
enemata.  In  order  to  maintain  free  elimination,  it  is  advisable  to  allow 
the  patient  plenty  of  drink,  which  may  contain  in  solution  citrate  of 
potassium,  nitre,  cream  of  tai-tar,  or  chlorate  of  potassium.  Tea,  coffee, 
and  salt  are  also  recommended  to  be  given  freely  for  this  purpose.  The 
medicines  which  have  obtained  most  repute  in  the  treatment  of  typhus- 
aie  the  dilute  mineral  acids  and  q^dnine.  Nitric,  hydrochloric,  nitro- 
hydrochloric,  suljihuric,  and  phosphoric  acids  are  all  employed.  Either 
of  these  may  be  made  into  a  drink,  or  given  in  doses  of  ^^\  x-xxx  every 
three  or  four  hours,  along  with  tincture  of  cinchona,  or  with  quinine  in 
moderate  doses.  Sulphuric  acid  answers  best  when  typhoid  symptoms- 
set  in.  Tincture  of  perchloride  of  iron  has  been  highly  recommended  in 
typhus  fever;  and  also  salicylate  of  sodium.  Various  antiseptics  have 
been  tried,  such  as  carbolic  acid,  sulpho-carbolates,  creasote,  sulphites,. 
Coudy's  fluid,  and  peroxide  of  hydrogen,  but  they  cannot  be  relied  upon, 

3.  Symptomatic  treatment  often  demands  particular  attention  in  cases 
of  typhus  fever.  The  symptoms  which  are  likely  to  call  for  inter- 
ference are  high  fever  ;  nausea  and  vomiting  ;  constipation  or  diarrhoea  ;■ 
and  head-symptoms,  namely,  headache,  sleeplessness,  delirium,  stupor, 
or  coma.  Collie  states  that  the  cold  bath  is  inadmissible  in  typhus 
fever,  but  in  many  cases  good  effects  are  produced  by  warm  and  tepidi 
baths;  he  does  not  object  to  cold  sponging  of  the  forehead,  face,  and 
hands.  He  does  not  recommend  opium  or  sedatives  generally,  but  when 
it  IS  necessary  to  procure  sleep  prefers  the  warm  bath,  or  whisky  and 
warm  watej-,  or  both  combined.  This  authority  urges  that  in  typhus 
lever  the  patient  should  be  carefully  watched,  even  when  not  delirious, 
because  he  is  occasionally  the  subject  of  delusions,  and  cunningly 
watches  for  the  absence  of  his  nurse  in  order  to  run  away.  Hiccup 
sometimes  causes  much  distress  in  tins  disease.     For  its  relief  the  best 
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remedies  ai'e  aromatic  spirit  of  ammonia,  ether,  spirit  of  cliloi-oform, 
hydrocyanic  acid,  camphor,  and  musk,  in  various  combinations.  A 
sinapism  may  be  applied  over  tlie  epigastrium  ;  or  the  ice-bag  may  be 
tried  if  necessary. 

Sliould  there  be  a  tendency  to  marked  prostration,  it  is  necessary  to 
administer  diffusible  stimulants  freely,  such  as  spirit  of  ether,  camphor, 
musk,  ai-omatic  spirit  of  ammonia,  or  carbonate  of  ammonium,  along 
with  alcohol.  Sometimes  patients  become  so  low  that  they  cannot 
swallow,  and  then  recourse  must  be  had  to  nutrient  and  stimulant 
enemata,  which  should  be  persevered  with  to  the  last ;  or  even  sub- 
cutaneous injection  of  ether  may  be  resorted  to  in  extreme  cases.  It  is 
always  very  important  to  look  to  the  bladder,  and  to  draw  off  the  urine 
if  necessary. 

4.  The  complications  liable  to  arise  must  be  watched  for,  and  every 
care  taken  to  prevent  them,  especially  pulmonary  complications  and  bed- 
sores. As  regards  inflammatory  affections,  it  must  be  borne  in  mind  that 
a  stimulating  and  supporting  plan  of  treatment  is  invariably  indicated 
when  such  complications  supervene  during  the  course  of  typhus  fever. 

5.  Much  care  is  requisite  during  the  stage  of  convalescence,  all  over- 
exertion being  avoided,  as  well  as  excessive  eating.  Tonics  and  change 
of  air  are  highly  beneficial  at  this  time.  It  is  especially  necessary  to 
guai-d  against  any  sudden  effort  during  the  early  period  of  convalescence 
from  typhus  fever,  as  this  is  liable  to  cause  thrombosis  in  the  femoral  or 
other  veins.  Any  sequels  which  may  arise  must  be  attended  to,  and 
treated  by  appropriate  measures. 


CHAPTER  III. 

TYPHOID  OR  ENTERIC  FEVER -PATHOGENIC  FEVER- 
ABDOMINAL  TYPHUS. 

.Etiology.— Typhoid  fever  is  a  specific  disease,  and  is  now  commonly 
believed  to  depend  upon  a  peculiar  typhoid  bacillus,  discovered  by 
Eberth,  and  subsequently  studied  and  cultivated  by  Gattky.  The 
subject  has  since  occupied  the  attention  of  many  observers,  but  the 
results  are  not  conclusive,  according  to  high  authorities,  and  other 
bacilli  have  been  described.  The  typhoid  bacillus  has  been  found  in 
the  stools,  the  blood,  and  the  urine  during  life;  and  also  in  the  swollen 
Peyer's  patches  and  the  solitaiy  glands  during  the  early  stage  of  the 
fever,  the  spleen,  the  mesenteric  glands,  the  liver,  and  the  kidneys.  The 
organisms  diminisb  in  number  as  the  disease  progresses,  or  they  are 
much  more  difficult  to  detect.  They  have  been  cultivated,  and  numerous 
inoculation-experiments  have  been  made  upon  animals  with  the  cultiva- 
tions, but  the  results  are  not  by  any  means  conclusive.  Typhoid 
bacilli  are  said  to  possess  a  greater  power  of  resistance  to  heat  than  some 
others  ;  and  to  be  capable  of  development  in  the  presence  of  carbolic 
acid  (2  to  1000).  It  is  also  affirmed  that  they  have  been  found  in  water 
and  earth;  and  that  they  possess  great  vitality.  Peculiai-  cilia  have 
recently  been  described  in  connection  with  them.  The  typhoid  bacillus 
is  shoi't  and  thick,  with  rounded  ends,  one  or  both  of  which  jiresent  a 
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glisteuinfj  round  body,  supposed  to  be  a  spore.  A  ptomaine  (typhotoxin) 
and  a  toxalbumin  have  been  obtained  fi-om  it  by  Brieger.  Luff  also 
believes  that  he  has  found  a  special  ptomaine  in  the  urine  in  typhoid 
fever. 

Typhoid  fever  is  decidedly  infectious.  The  general  opinion  is  that 
the  contagium  is  not  contained  in  the  exhalations,  and  that  there  is  very 
little  danger  from  merely  coming  into  the  vicinity  of  patients  suffering 
from  this  complaint.  Medical  men  or  nurses  are  comparatively  rarely 
infected  from  patients.  Collie,  however,  agrees  with  Budd  and 
others  that  typhoid  fever  is  infectious  in  the  ordinary  way,  but  that 
experience  shows  that  "it  does  not  spread  any  great  distance  when 
the  ventilation  is  good,  the  cubic  space  abundant,  and  the  general 
sanitary  arrangements  good."  It  cannot  be  doubted,  howevei',  that 
it  is  the  fcf'ces  which  chiefly  contain  the  typhoid  poison,  and  by  their 
agency  the  disease  is  mainly  propagated.  The  atmosphere  may  Ijecome 
impregnated  with  emanations  from  the  excreta,  either  because  the 
latter  are  thrown  into  some  open  space,  or  because  the  water-closets, 
drains,  sewers,  etc.,  are  impei-fect,  and  undoubtedly  the  poison  may 
thus  find  its  way  into  the  system  by  inhalation  of  the  tainted  air. 
Water  is  one  of  the  main  channels  by  which  the  contagium  is  conveyed, 
and  numerous  epidemics  and  endemics,  as  well  as  sporadic  cases  of" 
typhoid  fever,  have  been  traced  to  some  special  water-supply.  The  fcecal 
matters  may  soak  through  the  soil  from  cess-pits,  or  in  consequence  of 
being  merely  thrown  upon  the  ground,  thus  obtaining  access  into  wells, 
the  water  of  which  is  used  for  drinking  purposes  ;  or  they  or  their 
gaseous  effluvia  may  find  their  way  into  cisterns  thi-ough  the  waste-pipes. 
The  occurrence  of  typhoid  fever  is  very  often  traceable  to  defective 
.sanitary  arrangements  in  particular  houses.  It  has  also  been  clearly 
proved  that  onilk  is  not  uncommonly  the  vehicle  by  which  the  typhoid 
poison  reaches  the  system,  either  in  consequence  of  water  containing  it- 
being  mixed  with  the  milk,  or  used  for  washing  milk-cans  ;  or  from  this 
article  of  diet  becoming  tainted  in  some  other  way  with  the  excreta  of' 
patients  suffering  from  the  fever.  The  opinion  has  been  advanced  that 
typhoid  fever  may  be  communicated  thi'ough  drinking  the  milk  of  cows 
fed  on  soil  containing  much  sewage  matter  ;  or  from  eating  the  flesh  of 
animals  suffering  from  the  disease.  Epidemics  of  this  disease  have  not 
uncommonly  been  deflnitely  traced  to  milk  obtained  from  a  particular- 
source.  Fomites  may  convey  it,  such  as  bedding  or  clothing,  but  only 
when  contaminated  with  the  typhoid  stools. 

The  name  lyytJiogenic  was  given  to  typhoid  fever  by  the  late  Di-. 
Murchison,  who,  with  others,  was  of  opinion  that  this  complaint  is  as  ti. 
rule  spontaneovsly  originated  in  connection  with  ordinary  sewer  emana- 
tions and  putrefying  animal  matter,  and  he  believed  that  even  in  the- 
specific  stools  the  poison  is  always  a  product  of  decomposition.  That  it 
can  be  thus  originated  seems  by  no  means  improbable,  at  any  rate- 
when  water  is  contaminated  with  fsecal  matters,  or  Avith  the  gase.s. 
emanating  therefrom  ;  but,  as  a  rule,  cases  can  be  traced  distinctly  to- 
the  action  of  the  typhoid  poison.  Enteric  fever  has  been  attributed 
toother  .sources  of  decomposing  organic  matter,  and  even  to  recently 
exposed  mud,  but  on  no  adequate  grounds. 

It  is  important  to  recognize  the  fact  that  the  typhoid  contagium  in  the 
ffEces  becomes  more  virulent  after  a  time,  and"  it  has  even  been  main- 
tained that  when  iirst  discharged  it  is  comparativel}^  if  not  quite,  harm- 
less.    It  may  form,  however,  probably  in  as  short  a  time  as  twelve- 
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liours  (Cayley).  Its  quantity  and  virulence  ai-e  increased  by  stagnation, 
raccumulation,  and  concentration  of  the  infected  faeces;  exclusion  from 
a  free  current  of  air;  and  a  certain  degree  of  heat,  A  kind  of  fer- 
mentation takes  place,  and  hence  a  very  small  proportion  of  a  typhoid 
evacuation  may  lead  to  the  infection  of  large  quantities  of  excreta;  the 
same  process  is  believed  to  occur  in  milk. 

Predisposing  causes. — Age  materially  influences  the  occurrence  of 
typhoid  fever.  It  is  by  far  most  common  during  the  period  of  youth 
and  adolescence;  Avhile  it  is  very  rare  in  young  infants,  and  in  persons 
beyond  45  or  50  years  of  age,  though  it  may  occur  even  in  advanced  life. 
Individuals  under  30  are  twice  as  liable  as  those  over  30,  and  half  the 
cases  occur  from  15  to  25  (Murchison).  Sex  does  not  seem  to  have  any 
elfect.  Cases  are  most  numerous  duiHng  autumn,  especially  after  a  dry 
and  hot  summer.  Over-crowding  is  not  a  predisposing  cause  of  typhoid 
fever,  but  deficient  ventilation  may  have  some  influence.  The  disease 
attacks  persons  in  all  classes  of  society,  and  is  not  at  all  more  prevalent 
among  the  poor ;  if  anything,  the  contrary  is  the  case.  Individual 
susceptibility  is  believed  to  predispose  to  enteric  fever;  and  some 
families  are  very  liable  to  the  disease,  and  have  it  in  a  severe  form. 
Recent  comers  into  an  infected  district  are  very  likely  to  be  attacked. 
Persons  in  good  health,  especially  if  over-fed,  ai^e  often  attacked  before 
others  ;  but  overwork,  mental  depression  or  shock,  and  debility  from  anv 
cause,  ai'e  said  to  predispose  to  typhoid  fever.  Various  chronic  and 
acute  diseases,  as  well  as  pregnancy,  seem  to  afford  some  protection 
against  the  complaint.  Habitual  use  of  impui-e  water  has  in  some 
instances  rendered  epidemics  of  typhoid  fever  very  severe;  in  other 
cases  it  has  almost  appeai-ed  to  confer  immunity  against  the  disease. 

Anatomical  Characters. — The  general  condition  of  the  body  in  fatal 
cases  of  enteric  fever  will  vary  with  the  time  at  which  death  occurs,  and 
its  severity.  Usually  there  is  more  or  less  Avasting;  rigor  mortis  is  dis- 
tinct and  of  moderate  duration  ;  but  the  excessive  post-mortem  congestion, 
rapid  putrefaction,  and  dark  colour  Avith  softening  of  the  muscles,  so 
often  observed  in  typhus,  are  rarely  met  Avith.  The  muscles  present  more 
or  less  of  the  vitreous  degenei^ation  described  by  Zenker,  especially  those 
of  the  abdominal  Avails,  the  adductors  of  the  thighs,  and  the  pectorals. 
The  eruption  is  not  persistent  after  death  ;  but  there  may  be  the  remains 
of  bed-sores,  gangrene,  erysipelas,  or  sudamina. 

AiiOOMiDN. — It  is  in  connection  Avith  this  region  that  the  principal 
morbid  conditions  occur  in  the  large  majority  of  cases  of  typhoid  fevei-, 
and  they  require  to  be  considered  in  some  detail. 

The  stomach  occasionally  presents  hypera3mia,  mammillation,  softening, 
or  superficial  ulceration,  but  is  usually  normal. 

The  small  intestines  are  distended  Avith  gas  ;  Avhile  they  contain  more  or 
less  of  the  materials  similar  to  those  passed  in  the  stools.  Increa.sed 
A'ascularity  of  the  mucous  membrane  may  be  observed,  either  uniform  or 
in  patches,  but  this  is  by  no  means  necessary ;  it  is  most  evident  towards 
the  lower  part.  At  a  later  period  the  colour  may  be  greyish  or  slate- 
coloured.  The  membrane  is  sometimes  swollen  and  softened,  the  latter 
being  probably  »,  post-mortem  change. 

The  characteristic  lesions  of  enteric  fever  consist  in  certain  morbid 
changes  in  connection  Avith  Peyers  patches  and  the  so  tit  at-y  glands.  These 
structui'es  present  different  appearances,  according  to  the  time  at  Avhich 
death  occurs,  the  moi-bid  changes  being  divided  into  certain  Avell-defincd 
stages. 
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1.  Stage  of  deposition  or  enlarcjement. — Tlie  firsl".  alteration  observed  is 
a  swelling  or  enlargement  of  Pej^er's  patclies  and  of  llie  solitary  glands, 
invinp-  to  the  presence  of  a  morbid  material,  made  up  chietiy  of  granular 
matter  and  oil-globules,  with  a  variable  number  of  cells,  haviug  no 
special  characters.  Murcliison  stated  that  there  is  no  preceding  conges- 
lion,  and  that  a  deposit  has  been  met  with  on  the  1st  or  2nd  day;  but 
Trousseau  gives  the  4th  or  5tli  day  as  the  time  of  its  appearance.  As 
already  stated,  typhoid -bacilli  are  found  in  tlie  early  stage  of  typhoid 
fever  in  the  swollen  patches  and  glands.  They  occur  usually  in  scattered 
colonies  or  clusters,  made  up  of  bacilli  closely  massed  together ;  and 
around  them  active  proliferation  and  degeneration  of  the  tissue-elements 
is  going  on. 

The  affected  Peyer's  patches  appear  to  be  unduly  prominent,  being 
raised  one  or  two  lines  or  more  above  the  level  of  the  mucous  membrane, 
and  having  steep  edges,  with  a  smooth  or  granular  su)-face  ;  they  are 
more  or  less  firm,  though  the  membrane  covering  them  is  often  softened; 
while  they  vary  in  colour  from  pinkish-grey  to  different  hues  of  red, 
the  mucous  membrane  over  them  being  sometimes  purplish,  and  each 
patch  is  surrounded  by  a  vascular  ring.  The  corresponding  peritoneum 
is  also  injected.  The  substance  seems  to  be  adherent  to  the  mucous  and 
muscular  coats.  On  section  it  appears  soft,  and  greyish-white  or  pale- 
reddish  in  colour. 

Two  forms  of  patches  are  desci'ibed,  the  plaques  molles  and  the  jf^Zagiu's 
(lures,  but  there  are  gradations  between  them,  and  they  may  coexist. 
The  latter  are  more  prominent  and  firmer,  and  the  membrane  over  them 
is  smoother  and  more  uniform.  The  differences  between  the  two  kinds 
are  that  in  the  plaques  molles  the  morbid  substance  is  less  abundant,  and 
is  contined  to  the  glands,  which  in  the  plaques  dures  have  burst  and  dis- 
charged their  contents  (Murchison). 

The  solitary  glands  are  not  always  involved.  On  the  other  hand,  in 
exceptional  instances  they  may  be  alone  aff'ected.  They  vary  in  size 
from  a  millet-seed  to  a  pea,  and  sometimes  look  like  pustules. 

2.  Stage  of  destruction. — In  some  instances,  or  in  particular  patches,  a 
kind  of  resolution  takes  place,  and  the  morbid  material  is  absorbed, 
without  the  occurrence  of  any  breach  of  surface.  Almost  invariably, 
however,  ulceration  takes  place,  the  average  time  at  which  this  pro- 
cess begins  being  about  the  ninth  or  tenth  day.  Each  ulcer  is  com- 
monljr  the  result  of  the  death  of  a  Peyer's  patch  and  of  the  membrane 
covering  it,  the  Avhole  separating  as  a  single  slough  or  in  separate 
irregular  portions.  These  sloughs  are  usually  yellowish  or  yellowish- 
brown  from  staining,  or  they  are  sometimes  discoloured  by  blood. 
There  may  be  mere  sujoerficial  abrasion  and  softening  of  the  mucous 
membrane  preceding  ulceration.  Sometimes  the  glands  simply  rupture 
and  discharge  their  contents,  giving  rise  to  a  net-like  appeaiunce,  and 
the  late  Sir  William  Aitken  believed  that  this  is  the  most  frequent 
mode  of  elimination  of  the  softened  material.  The  solitary  glands 
undergo  a  similar  destructive  change ;  and  it  may  also  spread  to  the 
mucous  membrane  between  the  glands. 

3.  Stage  of  ulceration. — The  characters  presented  by  typhoid  ulcers  are 
as  follows : — In  length  they  usually  vary  from  a  line  to  I|  inch,  but  if 
several  ulcers  join  a  surface  of  some  inches  may  be  involved.  The 
shape  is  oval  or  elliptical,  round,  or  irregular,  according  as  the  ulcer 
corresponds  to  a  Peyer's  patch,  to  a  solitary  gland,  or  to  several  patches 
or  glands  united.    There  is  never  any  thickening  or  hardening  of  the 
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edges  or  floor,  nor  is  any  morbid  deposit  observed  licre.  The  margin- 
consists  of  a  "well-defined  fringe  of  mucous  membrane,  detached  from 
the  snbmncous  tissue,  a  line  or  more  in  width,  and  of  a  purple  or  slate- 
grey  colour  :  this  is  best  seen  when  the  bowel  is  floated  in  water  " 
(Murchison).  The  floor  is  formed  either  by  the  submucous,  muscular,, 
or  peritoiioal  coat,  the  ulcer  accordingly  varying  in  depth,  and  all 
degrees  of  destruction  may  be  met  with  even  in  the  same  ulcer.  Those 
ulcers  which  correspond  to  Peyer's  patches  occupy  the  part  of  tho 
intestine  most  distant  from  the  mesentery,  and  have  a  longitudinal 
direction. 

4.  Stage  of  cicatrization. — This  stage  commences  usually  about  the 
end  of  the  third  week,  but  may  be  delayed  considerably  beyond  this 
period,  the  ulcers  becoming  chronic  or  atonic.  Each  ulcer  takes  about 
a  fortnight  to  cicatrize.  Healing  is  accomplished  without  any  puckei'ing, 
contraction,  or  constriction  of  the  gut.  A  thin  transparent  layer  of 
lymph  forms  on  the  surface  of  the  ulcer,  by  which  the  mucous  mem- 
brane becomes  gradually  attached  to  its  floor  from  the  periphery  to  the- 
centre,  and  into  whicb  at  last  it  passes  impei-ceptibly.  The  cicatrix  is 
slightly  depressed,  thinner  at  the  centre  than  at  the  circumference,  pale, 
smooth,  and  translucent.  After  a  time  the  mucous  membrane  may 
become  movable,  and  it  is  said  that  villi  may  form,  but  if  the  glands  are 
desti-oyed  it  is  very  unlikely  that  these  ever  become  renewed. 

The  changes  above  described  begin  first,  and  are  most  extensive  and 
most  advanced  in  the  lower  portion  of  the  ileum,  and  from  this  point 
they  gradually  extend  upwards,  until  ultimately  they  may  occupy  the- 
lower  third  of  the  small  intestine.  The  extent  of  the  disease  is,  how- 
over,  very  variable,  the  numbei-  of  patches  involved  ranging  from  2  or 
3  to  30  or  40.  Generally  at  a  post-mortem  examination  the  morbid 
process  is  observed  in  different  stages  at  different  levels,  being  most 
advanced  below,  where  the  most  extensive  ulcerations  exist.  At  the 
upper  part  tbere  is  usually  a  somewhat  abrupt  transition  from  diseased 
to  healthy  patches,  and  all  those  below  the  first  diseased  patch  are 
genei-ally  involved.  The  solitary  glands  are,  as  a  rule,  only  impli- 
cated in  the  lower  12  inches  of  the  gut,  and  they  ulcerate  later  than- 
the  patches.  Occasionally  the  small  circular  ulcers  associated  with 
these  structures  constitute  the  chief  or  only  lesion,  especially  when 
Peyer's  patches  are  absent.  They  are  more  liable  to  be  involved  in- 
ch ildren. 

If  a  case  of  typhoid  fever  has  a  very  prolonged  duration,  it  is  said 
that  the  coats  of  the  intestine,  as  well  as  the  glandular  structures,, 
become  considerably  atrophied. 

Large  intestines.— Thei^a  are  usually  distended  with  gas,  sometimes  to 
an  extreme  degree.  The  mucous  lining  may  be  congested  or  softened. 
Swelling  and  ulceration  not  unfrequently  occur  in  connection  with  the 
solitary  glands,  these  morbid  changes  being,  as  a  rule,  limited  to  the 
ciccum  and  ascending  colon.  The  ulcers  are  generally  small  and  circular, 
but  may  be  1^  inch  long,  with  the  long  diameter  transverse.  Rarely 
the  appendix  vermiformis  is  the  seat  of  ulceration.  In  one  fatal  case  of 
typhoid  fever  which  came  under  my  notice  the  morbid  appearances 
were  observed  chiefly  in  the  caecum  and  ascending  colon,  where  there 
were  at  least  twenty  ulcers,  some  as  large  as  half-a-crown,  while  in  the- 
small  intestines  there  were  not  altogether  above  half-a-dozen,  and  these 
were  confined  to  the  solitary  glands,  Peyer's  patches  presenting  but- 
little  alteration. 
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Intestinal  perforation  is  an  event  to  be  dreaded  in  connection  with 
■iyphoid  ulcers,  especially  when  they  are  deep.  It  may  be  brought 
about  in  the  following  ways :— 1.  Most  frequently  by  molecular  disinte- 
o-i-ation  or  an  extension  of  ulceration,  producing  one  or  more  minute, 
round  apertures,  like  pin-holes.  2.  By  more  or  less  extensive  sloughing, 
involving  the  peritoneum,  the  slough  separating  partially  or  completely, 
and  leaving  an  opening  of  variable  size.  3.  By  rupture  or  laceration, 
leading  to  an  elongated  perforation,  which  may  happen  even  after  cica- 
trization has  been  practically  completed.  Generally  there  is  but  one 
perforation,  but  occasionally  two,  three,  or  more  have  been  observed. 
In  most  cases  the  opening  is  in  the  lower  portion  of  the  ileum,  but  it 
may  be  higher  up.  Rarely  perforation  occurs  in  the  caecum,  or  in  the 
vermiform  appendix. 

The  mesenteric  glands  always  present  more  or  less  changes  in  typhoid 
fever,  which  are  most  marked  in  those  glands  which  coi^respond  to  the 
part  of  the  intestines  most  diseased.  They  become  enlarged  at  the  vevj 
•outset,  from  a  multiplication  of  their  lymphatic  elements,  and  continue  to 
increase  in  size  until  the  10th  to  the  14th  day.  They  present  a  red  or 
purplish  colour,  and  feel  tolerably  firm.  On  section,  little  opaque,  pale- 
yellow,  friable  masses  are  sometimes  seen.  Subsequently  these  may 
soften  into  a  pus-like  fluid  mixed  with  sloughs,  and  the  glands  in  rare 
instances  actually  burst  into  the  peritoneum.  Typhoid  bacilli  have 
been  found  in  them.  Ultimately  they  frequently  become  tough,  con- 
tracted and  shrivelled,  pale  or  of  a  grey  or  bluish  colour,  or  occasionally 
■calcified.  The  mesocolic  glands  are  similarly  altered  when  the  colon  is 
involved.    Other  glands  may  enlarge  from  irritation. 

The  spleen  is  almost  always  more  or  less  enlarged  in  enteric  fever,  but 
■especially  in  young  persons,  very  dark  in  colour,  and  softened.  Sometimes 
it  contains  infarcts.  It  may  be  quite  pulpy  ;  and  occasionally  ruptures, 
either  spontaneously  or  from  injury.  The  rupture  may  be  due  to  a 
softened  infarct,  or  rarely  to  a  gangrenous  abscess.  The  liver  th-aj  be 
congested  or  softened.  Its  cells  always  undei-go  more  or  less  granular 
degeneration,  and  in  severe  cases  this  is  very  marked.  Hepatic  abscess 
and  acute  yellow  atrophy  have  been  met  with  in  exceptional  instances. 
The  gall-bladder  is  occasionally  the  seat  of  catarrhal  or  diphtheritic 
inflammation,  or  rarely  of  ulceration,  which  may  lead  to  perforation. 

The  kidneys  SLve  sometimes  congested.  Cloudy  swelling,  with  granular 
•degeneration  of  the  renal  cells,  is  common  in  various  degrees.  Sometimes 
there  is  acute  nephritis.  A  rare  condition  has  been  met  with,  in  which 
numerous  small  areas  become  infiltrated  with  round  cells,  which  may  end 
in  .softening  or  siippuration,  forming  miliary  abscesses.  The  pelvis  of  the 
kidney  is  exceptionally  the  seat  of  diphtheritic  inflammation ;.  and  also 
the  bladder.  Vesical,  congestion  or  catarrh  is  not  uncommon.  In  one 
case  which  came  under  my  observation  the  vulva  was  covered  with 
diphtheritic  deposit. 

Feritonitis  is  liable  to  occur  in  typhoid  fever,  either  extensive  or  cir- 
cumscribed, limited  abscesses  sometimes  forming.  It  may  arise  from 
mere  extension  of  irritation  from,  the  bowel ;  from  intestinal  perforation ; 
from  rapture  of  glands  or  of  the  spleen  very  rarely  ;  or  from  perforation 
■of  an  ulcer  in  the  gall-badder. 

Circulatory  System. — The  blood  in  typhoid  fever  has  been  said  to 
present  important  changes.  In  the  third  week  the  corpuscles  and 
haemoglobin  usually  fall  below  normal  ;  the  latter  is  always  reduced, 
and  generally  in  greater  relative  proportion  than  the  corpuscles.  The 
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■white  cells  are  but  little  altered,  but  appear  to  be  as  a  rule  slightly- 
reduced  in  number.  This  has  been  considered  important  in  diagnosis  in< 
certain  cases.  AnsGmia  may  be  very  marked  after  typhoid.  In  low 
cases  the  blood  may  be  found  dark  and  fluid  after  death,  and  non- 
coagulable.  The  heart  is  often  more  or  less  softened,  and  presents 
parenchymatous  or  fatty  degeneration,  which  in  grave  cases  becomes  a 
marked  change,  and  may  lead  to  fatal  syncope.  Vitreous  degeneration 
may  also  take  place.  Even  in  cases  fatal  from  cardiac  failure,  howevei-, 
the  libres  may  not  present  any  obvious  change.  Pericarditis  or  endo- 
carditis are  occasionally  met  with  ;  and  also  myocarditis.  Fonns  of 
arteritis  have  been  desciibecl  in  typhoid  fever,  especially  in  the  arteries 
of  the  lower  extremities  ;  and  the''  smaller  vessels  may  be  involved,, 
especially  those  of  the  heart.  Yenous  thrombosis  may  occur  as  a 
complication. 

Throat  akd  Respiratoky  Okgans. — There  may  be  congestion,  various: 
forms  of  inHammation,  oedema,  or  ulceration  of  the  throat  and  lai-ynx. 
Sometimes  diphtheritic  membrane  forms,  and  may  cause  obstruction. 
These  conditions  may  extend  even  to  the  oesophagus.  More  or  less 
bronchitis  is  very  common  in  typhoid  fever,  and  it  may  be  pro- 
nounced. Hypostatic  congestion  of  the  lungs  and  splenization  are  also- 
frequent.  Ha?morrhagic  infarction  is  not  uncommon.  Pneumonia, 
pulmonary  abscess  or  gangrene,  pleurisy,  or  empyema  va'Aj  be  met 
with  as  complications.    The  bronchial  glands  are  sometimes  enlarged. 

I^'ervous  System. — This  does  not  present  any  definite  changes.  There- 
may  be  excess  of  serum  in  connection  with  the  brain  and  its  membranes. 
Meningitis  is  extremely  rare.  It  has  been  suggested  that  a  sliglit 
encephalitis  may  account  for  aphasia  said  to  be  sometimes  met  with  in 
typhoid.  Judging  from  the  long  period  which  elap.ses  before  some 
patients  recover  the  use  of  their  limbs,  there  is  reason  to  believe  that 
occasionally  there  is  some  kind  of  degeneration  of  the  spinal  cord 
(Collie).  Parenchymatous  changes  in  the  peripheral  nerves  are  not 
uncommon,  and  there  may  be  actual  neuritis.  Other  nervous  affections- 
will  be  alluded  to  under  complications  and  sequehe. 

Symptoms. — 1.  Incuhation-stage.- — The  period  of  incuhaiion  in  typhoid 
fever  is  of  indefinite  duration.  Squire  gives  the  usual  time  as  four  or 
five  to  twenty  days,  but  it  may  be  a  month  or  more.  There  are  no- 
distinctive  symptoms.  Sometimes  the  incubation-period  appears  to  be 
very  short  if  the  poison  is  concentrated,  the  disease  setting  in  with 
vomiting  and  purging,  attacking  a  number  of  pei'sons  at  the  same  time,, 
and  giving  rise  to  a  suspicion  of  irritant  poisoning. 

2.  Achial  aitacl-.—lt  \H  scarcely  possible  to  divide  this  affection  into 
distinct  stages,  but  at  the  same  time  it  often  presents  more  or  less 
definite  periods  in  its  progress.  The  invasion  is  ordinarily  very  ivdefinite 
and  gradual,  and  the  patient  often  cannot  fix  the  exact  date  of  the  com- 
mencement of  the  attack.  Frontal  headache,  Avith  giddiness  and  noises 
in  the  ears;  general  pains  in  the  limbs  and  back,  with  a  feeling  of 
lassitude  and  illness  ;  restlessness  and  disturbed  sleep  :  slight,  irregular 
chills;  diarrhrea,  with  loss  of  appetite,  furred  tongue,  not  uncommonlv 
nausea,  and  sometimes  vomiting,  are  the  ordinary  symptoms  observed, 
more  or  less  at  the  outset.  Sometimes  there  is  much  abdominal  pain.. 
Diarrhoea  may  be  the  only  prominent  symptom  for  some  time.  The 
tongue  may  be  quite  clean  for  some  days,  even  when  pyrexia  is  high. 
Occasionally  repeated  epistaxis  occurs.  Soon  signs  of  pyrexia  appear,, 
increasing  towards  evening.    It  frequently  happens  that  the  patient 
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does  not  feel  sufficiently  ill  to  take  to  bed  for  some  days,  but  follows  his 
occupation,  and  it  is  not  an  uncommon  event  for  patients  suffering-  from 
typhoid  fever  to  come  to  the  out-patient  room  of  a  hospital,  havinc^  felt 
poorly  for  many  days,  but  thinking-  that  there  is  not  much  the  matter 
with  them,  Avhile  they  sometimes  walk  about  during  the  entire  illness 
—ambulatonj  typhoid.  It  is  extremely  important,  from  a  diagnostic 
point  of  view,  to  bear  in  mind  this  ill-defined  charactei-  of  the  onset  of 
enteric  fevei^  and  to  be  on  the  look-out  for  the  disease  when  its 
symptoms  are  anything  but  charactei-istic.  Murchison  met  with  cases 
in  which  at  first'the  symptoms  resembled  those  of  ague. 

Early  stage. — The  disease  being  established,  the  symptoms  present  in 
an  ordinary  case  during  the  first  week  or  ten  days  are  as  follows  :  — 

The  general  appearance  does  not  indicate  any  serious  condition,  and 
although  some  degree  of  depression  is  felt,  it  is  not  very  marked.  The 
expression  presents  nothing  peculiar  ;  and  the  face  is  normal  in  coloui-, 
or  pale,-  or  a  pink  circumscribed  flush  may  be  noticed  on  one  or  both 
cheeks,  varying  in  depth  of  tint,  and  not  constant.  There  is  pyrexia, 
the  skin  being  hot  and  usually  dry,  but  sometimes  moist;  while  the 
pulse  is  accelerated  to  100  or  120,  and  somewhat  Aveak  and  soft;  it 
varies  iu  frequency  in  the  same  patient,  being  readily  quickened,  and  is 
generally  more  rapid  at  night.  The  tongue  presents  usually  a  thin 
whitish  or  yellowish  fur,  is  moist  at  first,  small  and  pointed,  red  at  the 
tip  and  edges,  with  enlarged  papillre.  In  exceptional  cases  it  is  lai^ge  and 
thickly  coated ;  or  red,  smooth,  and  glazed.  The  lips  are  parched  and 
dry,  and  the  mouth  feels  slimy.  There  is  more  or  less  thirst,  with  loss 
of  appetite,  and  a  feeling  of  nausea  not  uncommonly  persists,  but 
vomiting  is  exceptional. 

Abdominal  symptoms  are  more  particularly  to  be  looked  for  and  studied 
in  cases  of  typhoid  fevei".  These  ai"e  pain  and  tenderness,  especially  in 
the  right  iliac  fossa ;  more  or  less  tumidity  or  tympanitic  distension  ; 
small  gurgling  on  pressure  in  the  right  iliac  fossa  ;  and  looseness  of  the 
bowels  or  diarrhoea.  Physical  examination  will  probably  reveal  enlai'ge- 
ment  of  the  spleen.  Sometimes  intestinal  hasmorrhage  occurs  even  at  an 
early  period.  The  diarrhoea  varies  considerablj^  in  severity,  the  stools 
numbering  from  two  to  twelve,  twenty,  or  more  within  the  twenty-four 
hours.  Usually  they  range  from  three  to  six.  At  first  the  faeces  present 
no  peculiarities,  but  after  a  few  days  they  assume  special  characters, 
becoming  thin,  yellow,  pultaceous,  and  somewhat  resembling  "pea-soup  " 
or  "  yellow-ochre  "  in  appearance  ;  offensive,  and  often  ammoniacal  ;  and 
alkaline  in  reaction.  Uniform  throughout  when  first  passed,  they 
separate  on  standing  into  an  upper  watery  layer,  of  a  yellowish  or 
brownish  colour,  containing  albumen  and  salts  in  solution,  the  latter 
including  chloride  of  sodium  and  carbonate  of  ammonium ;  and  a  lower 
layer  or  deposit  consisting  of  the  remains  of  food,  epithelium,  blood, 
small  yellow  flocculi,  shreds  of  slough,  and  crystals  of  triple  phosphate. 

Head-symptoms  are  not  very  marked  at  this  time.  Frontal  headache 
may  persist,  with  dizziness  and  buzzing  in  the  ears.  Sleep  is  restless 
and  disturbed,  but  the  mind  is  clear,  though  inactive,  and  there  is  no 
delirium  even  at  night.  Epistaxis  is  not  an  uncommon  symptom  during 
this  period. 

The  urine  presents  well-marked  febrile  characters;  ui-ea,  uric  acid, 
and  pigments  are  in  excess  ;  and  chloride  of  sodium  is  diminished. 

Frequently  there  are  slight  bronchitic  symptoms,  dry  rhonchi  being 
also  heard  over  the  chest. 
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Eruption. — A  specific  eruption  is  pj^esent.  in  the  majority  of  cases  of 
enteric  fever,  but  by  no  means  invariably.  It  is  not  unfrequently  absent 
in  very  young  patients,  and  in  persons  over  thirty.  It  first  appears 
usually  from  the  7th  to  the  12th  day,  but  may  in  rare  instances  be  seen 
as  early  as  the  4tli,  or  not  until  the  20th  day.  The  abdomen,  chest,  and 
back  are  the  regions  wliich  it  generally  occupies,  but  it  is  occasionally 
observed  on  the  limbs,  especially  the  thighs,  or  very  rarely  on  the  face. 
It  does  not  appear  all  at  once,  but  conies  out  in  successive  crops,  each 
spot  lasting  fi'om  two  to  five  days,  and  then  fading  away  completely. 
The  amount  of  eraption  present  at  one  time  is  seldom  great,  the  numbei- 
of  spots  rai^ely  exceeding  from  12  t^o  20  or  30,  and  there  may  be  but  two 
or  three  ;  in  some  cases,  however,  it  is  very  abundant.  Sometimes  the 
spots  are  grouped  in  twos  or  threes.  They  continue  to  come  out  often 
until  the  28th  or  30th  day,  or  sometimes  even  much  later  than  this. 
The  eruption  appeal's  earlier,  and  lasts  a  shorter  time  in  children. 

The  typhoid  rash  consists  of  separate  papular  spots,  -which  are  round, 
lenticular,  or  oval  in  .shape,  and  from  ^  a  line  to  2  lines  in  diameter. 
They  are  slightly  but  distinctly  elevated  as  a  rule  ;  rounded  on  the 
surface;  having  a  w^ell-defined  margin,  and  a  soft  feel.  They  present  a 
pinkish  or  rose  colour,  which  throughout  their  whole  course  disappeai-s 
completely  on  pressure,  and  which  gi-adually  fades  away,  a  faint 
yellowish  stain  being  left.  In  a  well-marked  case  the  eruption  is  mixed, 
bright  spots  coexisting  with  faintly  violet  spots  (Collie).  They  never 
become  petechial.  In  very  rare  instances  the  spots  are  minutely  vesicular. 
They  never  persist  after  death. 

Collie  states  that  along  with  the  red  spots  are  occasionally  seen  flat 
streaky  spots  of  a  bluish  colour,  but  rarely  true  petechire.  Also  that 
"  the  eruption  is  occasionally  preceded  by  an  erythematous  injection  of 
the  skin,  which  is  sometimes  so  intense  as  to  simulate  scarlet  fever." 
Urticaria  is  occasionally  observed  ;  and  "  taches  cerebrales  "  can  be  often 
produced. 

Advanced  stage. — The  symptoms  of  typhoid  fever  thus  far  described 
may  continue  without  any  particular  change  until  convalescence  sets  in, 
the  tongue  remaining  moist  throughout,  and  there  being  no  marked 
prosti-ation  or  severe  nervous  symptoms.  Usually,  however,  the  phe- 
nomena change  more  or  less.  The  patient  emaciates  and  becomes  much 
weaker,  being  not  uncommonly  very  prostrate  at  last.  When  the  pectoral 
muscle  is  gently  tapped  with  the  end  of  the  finger,  it  sometimes  rises  in 
a  small  swelling — viyoidema,  lasting  from  twenty  to  thirty  seconds,  due 
to  contraction  of  the  degenerated  muscular  fibres.  The  face  is  more 
flushed  ;  the  conjunctivae  may  be  injected,  and  the  pupils  dilated.  The 
fever  continues  ;  and  the  pulse  becomes  more  frequent,  but  Aveaker. 
The  heart's  action  and  sounds  are  feeble.  The  tongue  tends  to  become 
dry  and  brown  ;  or  red,  shining,  and  fissured  ;  Avhile  sordes  collect  on  the 
lips  and  teeth  ;  and  the  breath  has  a  very  disagreeable  odour.  Labial 
herpes  is  not  uncommonly  observed.  There  is  no  diminution  in  the 
abdominal  symptoms,  which  indeed  are  often  intensified  ;  and  ha-mor- 
i-hage  from  the  bowels  is  now  liable  to  occur  at  any  time,  and  may  be 
very  abundant.  Sometimes  the  stools  are  passed  involuntarily.  The 
spleen  also  becomes  larger.  A  peculiar  odour  is  said  to  be  given  off 
from  patients  suffering  from  typhoid  fever,  but  1  have  never  noticed 
anything  distinctive  of  this  nature. 

The  nervous  symptoms  undergo  a  marked  change.  From  the  10th  to 
the  14th  day  the  headache  ceases,  but  there  is  more  tendency  to  giddiness, 
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with  a  feeling  of  deafness.  The  mind  also  becomes  affected,  as  indicated 
by  more  or  less  somnolence,  mental  confusion,  or  delirium.  The  delirium 
is  at  first  only  nocturnal,  but  may  become  continuous,  though  it  i.s 
usually  worse  at  night,  while  drowsiness  is  more  marked  by  day.  It  is 
o-eiierally  of  an  active,  noisy,  and  talkative  kind  at  the  outset,  and  may 
be  very  violent,  the  patient  throwing  off  the  bed-clothes,  trying  to  get 
np  constantly,  and  having  various  delusions.  The  co-existence  of  head- 
ache and  delirium,  according  to  Sir  W.  Jenner,  indicates  intra-cranial 
inflammation.  Sometimes  the  patient  lies  in  an  apathetic  state,  with 
lialf-closed  eyes,  appeai-ing  to  understand  what  is  said  and  done,  but 
unable  to  make  intelligible  replies.  Epistaxis  is  not  uncommon  at  this 
time. 

Sudamina  may  appear,  usually  in  the  third  or  fourth  week,  especially 
over  the  chest  and  alodomen,  and  on  the  sides  of  the  neck.  The  skin  is 
as  a  rule  dry  ;  but  in  some  instances  profuse  sweating  occurs,  and  a 
sadoral'fovm  of  typhoid  fever  has  been  desci^bed.  Bed-sores  are  liable 
to  form  in  parts  which  are  pressed  upon,  and  must  be  specially  guarded 
against. 

The  respirations  become  hurried  and  shallow,  and  there  are  more 
marked  signs  of  bronchial  catarrh  ;  while  air  enters  imperfectly  into 
the  lungs,  and  there  is  a  danger  of  hypostatic  congestion.  The  urine 
becomes  more  abundant,  lighter  in  colour,  and  of  lower  specific 
gravity;  Avhile  slight  albuminuria  may  set  in,  but  is  not  very  common. 
Sometimes  the  urine  is  retained,  or  is  passed  involuntarily  with  the 
stools.  Rarely  it  contains  blood,  renal  epithelium,  or  casts,  these 
changes  being  indicative  of  acute  nephritis,  and  they  may  be  asso- 
ciated wath  oedema.  Ehrlich  has  inti-oduced  a  test  applied  to  the 
urine,  which  he  considers  very  characteristic  of  tj^phoid  fever,  but 
it  may  be  met  with  in  other  acute  diseases  attended  with  high  fever, 
and  also  in  miliary  tuberculosis.  It  is  named  the  diazo-reaciton,  and 
is  produced  by  means  of  a  saturated  acid  solution  of  sulphanilic  acid, 
a  solution  of  nitrite  of  sodium,  and  ammonia,  but  is  carried  out  in 
different  ways.  One  method  is  to  place  some  urine  in  a  test-tube,  and 
make  it  strongly  alkaline  with  ammonia.  Then  add  an  eqiial  volume 
of  the  test-solution  (mixed  immediately  before),  consisting  of  a  concen- 
trated solution  of  sulphanilic  acid,  200  c.c.  ;  pure  nitric  acid,  10  c.c.  ; 
7  per  cent,  solution  of  nitrite  of  sodium,  6  c.c.  A  red  colour  is  pro- 
duced, and  after  standing  for  12  to  24  hours  a  sediment  falls,  the  upper 
part  of  which  exhibits  a  light  or  dark-green,  or  a  violet-blackish  colour. 

In  gi-ave  cases  the  characteristic  symptoms  of  the  typhoid  state  are 
developed,  petechise  at  the  same  time  occasionally  making  their  appear- 
ance, but  this  is  an  unusual  course  of  events. 

When  typhoid  fever  end.s  in  recovery  it  pi-esents  a  gradual  subsidence 
of  the  symptoms,  defervescence  taking  place  by  hjsis  and  not  by  crisis. 
Convalescence  makes  slow  jirogress,  and  is  liable  to  be  retarded  by  one 
or  more  relapses,  as  well  as  by  complications  or  sequelfB. 

Temperature. — Typhoid  fever  is  usually  regarded  as  presenting  some 
very  characteristic  features  in  its  temperature.  The  ascent  is  quite 
regular  and  gradual,  and  continues  for  four  or  five  days.  The  evening 
temperature  is  aho7it  2°  higher  than  that  of  the  morning,  and  there  is  a 
remission  each  morning  of  about  1°  compared  tvith  the  previous  evening,  so 
that  there  is  a  daily  rise  of  about  1'^,  and  at  last  the  evening  tempera- 
ture comes  to  be  from  lO^  S'^  to  104"  as  a  rule.  This  mode  of  ascent  is 
quite  distinctive  of  typhoid  in  typical  cases,  but  is  not  always  observed. 
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The  staUnnary  period  varies  greatly  in  duration,  according  to  the 
severity  of  the  case.  The  temperature  ranges  usually  between  103  and 
106'='  in  the  evenings,  and  only  a  slight  morning  remission  is  observed. 
It  may  reach  107°,  108°,  or  even  highei-  in  grave  or  fatal  cases. 

The  decline  is  also  peculiar.  Defervescence  takes  place  gradually, 
and  is  first  indicated  by  a  more  distinct  morning  remission;  in  three 
or  four  days  the  evening  temperature  falls,  and  the  morning  remissions 
become  very  considerable,  a  difference  of  2",  3",  or  even  more  being 
observed.  The  time  taken  to  reach  complete  defervescence,  so  that  the 
evening  temperature  is  normal,  varies  much.  Complications  and 
sequeltB  also  not  uncommonly  lead  to  irregularities ;  and  a  relapse 
may  cause  the  temperature  again  to  rise  in  the  same  regular  manner 
as  at  first. 

Deviations  from  the  course  of  temperature  just  indicated  are  not 
uncommon.  Cases  have  been  described  in  which  paroxysms  of  chill, 
pyrexia,  and  sweats  occur,  simulating  ague. 

Varieties. — Remarkable  differences  are  observed  in  cases  of  typhoid 
fever,  as  I'egai-ds  their  mode  of  onset,  degree  of  severity,  and  the 
prominent  symptoms  which  they  present.  There  may  be  no  abdominal 
or  other  characteristic  symptoms  from  first  to  last ;  while  the  abdominal 
symptoms  bear  no  necessary  proportion  to  each  other.  Instead  of  there 
being  diarrhoea,  constipation  may  be  marked  throughout ;  and  I  have 
had  several  seiies  of  cases  under  my  care  in  Avhich  this  symptom 
required  regular  treatment. 

Murchison  recognized  the  following  varieties  of  typhoid  fever : — 

1.  The  mild  form,  under  which  would  be  included  the  abortive  variety 
of  certain  writers,  which  ends  in  the  second  or  at  the  beginning  of  the 
third  week ;  as  well  as  some  cases  considered  to  be  of  the  nature  of 
simple  febricula.  It  is  even  affirmed  that  an  afebrile  form  of  typhoid 
may  be  met  with. 

2.  The  grave  form,  which,  according  to  the  prominent  symptoms 
present,  is  subdivided  into — inflammatory,  ataxic,  adynamic,  irritative, 
abdominal,  thoracic,  and  hcemorrhagic. 

3.  The  insidious  or  latent  form,  also  called  ambulatory,  because  the 
patient  often  walks  about  during  the  entire  attack.  Sudden  death  may 
occur  in  such  cases,  from  perforation  or  htemorrhage. 

Collie  divides  cases  of  enteric  fever  for  the  purpose  of  descripti'on 
into: — (a)  mild;  (b)  ordinary;  (c)  severe;  (d)  enteric  fever  with 
stupor;  and  (e)  malignant.  The  complaint  pi-esents  some  peculiarities 
in  children,  the  chief  being  a  more  rapid  rise  of  temperature  ;  frequency 
of  early  bronchial  catarrh;  tendency  to  prominent  nervous  symptoms ; 
slight  character  of  abdominal  symptoms,  and  frequent  absence  of 
diarrhoea;  and  want  or  slight  amount  of  the  eruption.  There  can 
be  no  doubt  but  that  many  of  the  cases  of  so-called  infantile  remittent 
fever,  as  well  as  those  of  gastric  or  bilio^is  fever,  are  merely  cases  of 
modified  typhoid  fever. 

Relapses.— Typhoid  fever  is  particularly  liable  to  relapses,  and  in 
exceptional  cases  they  may  occur  even  three  or  four  times.  Sometimes 
there  is  a  recurrence  of  pyrexia  only,  but  a  true  relapse  is  attended 
with  a  return  of  the  characteristic  lesions  and  symptoms.  Generally  it 
appears  from  ten  to  fourteen  days  after  the  temperature  has  become 
normal,  and  may  or  may  not  be  attributable  to  error  in  diet.  A  relapse 
is  almost  always  shorter  in  dui\ation  than  the  original  attack;  and  the 
advanced  stage  is  very  often  not  observed.    Recovexy  generally  follows. 
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Complications  and  Seijuelae. — The  abdominal  complications  to  be 
jfipecially  dreaded  in  typhoid  fever  are  perforation  of  the  intestine,  and 
peritonitis.  Perforation  generally  happens  in  the  third  or  fourth  week, 
but  it  may  occur  as  early  as  the  eighth  day,  or  not  until  the  patient  is 
.-apparently  almost  convalescent.  It  is  very  frequent  .  in  the  latent 
variety.  Usually  the  event  is  indicated  by  the  ordinary  symptoms  of 
perforation  (to  be  described  hereafter),  but  sometimes  these  are  very 
obscure.  Peritonitis  may  be  general  or  local,  and  it  sometimes  occurs 
Avithout  any  perforation.  There  may  or  may  not  be  prominent  symptoms 
•of  this  complication.  Intestinal  hremorrhage  is  regarded  by  some  as  a 
-complication,  but  in  reality  it  is  a  symptom  which  may  come  on  at  any 
time  after  about  the  10th  da}"-,  being  most  common  from  the  14th  to  the 
.iiith  day.  It  may  be  independent  of  any  cause,  or  is  brought  on  by 
inipi'oper  food  or  by  exertion. 

Conditions  affecting  the  throat  and  main  air-tube  must  be  borne  in 
mind  as  possible  complications  of  typhoid,  including  the  formation  of 
•diphtheritic  membrane.  Subcutaneous  emphysema  has  been  met  with, 
•as  a  consequence  of  laryngeal  ulcer.  Bronchitis  is  sometimes  very  pro- 
nounced in  the  initial  stage  of  enteric  fever,  or  may  become  a  source  of 
•dano-er  durina:  the  course  of  the  illness.  Pneumonia  also  has  occurred 
•exceptionally  at  the  onset  of  the  disease  (pneumo- typhus)  ;  but  is  parti- 
cularly to  be  watched  for  in  severe  cases  during  the  2nd  or  3rd  week, 
-as  it  may  supervene  without  any  marked  symptoms.  Hypostatic  conges- 
tion of  the  lungs  is  of  common  occurrence.  Other  pulmonary  complica- 
tions are  rare.  Hasmoptysis  is  an  exceptional  event.  Pleurisy  is  not 
veiy  uncommon  ;  and  it  may  end  in  empyema.  Acute  tuberculosis  has 
occasionally  developed  during  the  progress  of,  or  convalescence  from 
typhoid  fever. 

As  regards  the  circulatory  system,  degenerative  changes  in  the  heart 
must  be  watched  for,  as  indicated  by  its  action  and  sounds.  Other 
•complications  in  connection  with  this  organ  are  rai-e.  Venous  throm- 
bosis, especially  affecting  the  left  feuioral  vein,  and  its  consequences,  are 
liable  to  occur  during  convalescence;  and  sudden  death  has  happened 
from  dis lodgment  of  a  portion  of  clot.  Embolism  and  infarction  are 
•exceptional,  but  might  possibly  be  recognized  during  life. 

Cerebral  lesions  are  vexy  rare  in  cases  of  typhoid  fever,  but  meningitis 
is  now  and  then  met  with.  Paralysis  varying  in  distribution  may 
.supervene  as  a  complication,  attributed  to  neuritis,  or  possibly  to  polio- 
myelitis in  some  cases.  A  condition  of  trance,  simulating  death,  has 
been  observed  in  very  exceptional  instances.  As  occasional  complica- 
tions may  be  mentioned  optic  neuritis  ;  and  otitis  media,  leading  to 
otoi-rhoea  or  other  more  serious  consequences. 

Acute  nephritis  is  said  sometimes  to  give  rise  to  prominent  symptoms 
in  typhoid  fever,  even  at  an  early  period  ;  a  less  severe  form  may  develop 
•fluring  convalescence.  Symptoms  of  pyelitis  or  catarrh  of  the  bladder 
may  also  supervene.  Other  occasional  complications  are  orchitis,  usually 
■associated  with  urethritis  j  parotitis,  which  may  end  in  more  or  less 
■extensive  suppuration  ;  periostitis,  especially  of  the  tibia,  followed  by 
necrosis,  which  has  been  noticed  in  several  cases  of  typhoid  ;  arthritis, 
■either  multiple,  but  more  commonly  limited  to  one  joint,  which  may 
■suppurate  ;  hiemorrhage  and  abscess  in  muscles  ;  and  cancrum  oris. 

Typhoid  fever  may  be  complicated  by  other  infective  diseases,  such  as 
facial  erysipelas,  measles,  varicella,  and  diphtlieria.  It  is  also  some- 
times associated  with  malarial  fever,  but  a  majority  of  the  cases  of  so- 
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called  typlio-malarial  fever  arc  said  to  be  either  remittent  or  true- 
typlioid. 

Many  of  the  conditions  just  mentioned  may  only  develop  during  con- 
valescence, and  their  effects  may  remain.  Other  sequela?  to  be  noterj 
are  pulmonary  phthisis  ;  mental  AA'cakness  or  insanity,  usually  recovered 
Irom  ;  aphasia,  or  hesitation  in  speech, especially  in  the  young;  neuralgia- 
marked  ana'mia  ;  and  a  general  state  of  ill-health,  Avith  mucli  debility 
and  wasting,  which  may  never  be  recovered  from.  The  last-mentioned 
condition  has  been  attributed,  to  destruction  of  the  villi  and  glands  of 
the  intestines,  accompanied  with  shrivelling  of  the  mesenteric  glands. 

Duration  and  Terminations.-*r-It  is  often  difficult  to  fix  accurately 
the  duration  of  cases  of  typhoid,  on  account  of  its  insidious  mode  of 
onset.  Generally  it  ranges  from  three  to  four  weeks,  seldom  extending- 
beyond  the  30th  day.  Many  cases  terminate  on  or  about  the  21st  or- 
28th  day.  The  mean  duration  of  fatal  cases  seems  to  be  about  22  davs, 
but  many  run  a  much  shorter  course,  and  death  may  occur  within  the- 
fii^st  few  days.  On  the  other  hand,  the  complaint  may  be  more  pro- 
longed, and  Mui'chison  mentions  an  instance  in  which  fresh  spots- 
appeared  up  to  the  60th  day.  Complications  and  sequelae  also  not  un- 
commonly protract  the  disease,  as  well  as  one  or  more  relapses. 

Typhoid  fever  may  terminate  in  complete  recover}'^ ;  in  death  ;  or  in- 
a  permanent  state  of  ill-health.  The  average  mortality  is  said  to  be- 
about  1  in  5'4  cases,  ranging  usually  from  15  to  25  per  cent.,  but  it 
differs  greatly  in  different  epidemics,  and  also  with  the  mode  of  treatment^ 
and  other  circumstances.  It  is  affirmed  that  hydrotherapeutic  treat- 
ment has  reduced  the  mortality  in  certain  hospitals  to  as  low  as  6  to  & 
per  cent.  The  causes  of  death  are  : — 1.  Gradual  asthenia,  or  this  con- 
dition combined  with  antemia.  2.  Direct  loss  of  blood,  from  epistaxis  or 
intestinal  haemorrhage.  3.  Blood-poisoning,  as  the  result  of  imperfect 
excretion,  or  absorption  of  septic  matters  or  ptomaines  from  the  intestines^ 
4.  Hyperpyrexia.  5.  Cardiac  failure.  6.  Complications,  especially  per- 
foration of  the  bowels,  peritonitis,  or  severe  bronchitis  or  pneumonia. 

Diagnosis. — When  a  case  of  typhoid  fever  is  marked  by  its  charac- 
teristic mode  of  onset  and  clinical  phenomena,  there  ought  to  be  no 
difficulty  in  recognizing  its  nature.  At  first,  however,  the  diagnosis  is 
not  uncommonly  very  uncertain  or  even  impossible,  when  the  com- 
plaint comes  on  insidiously,  and  a  positive  opinion  can  only  be  arrived 
at  by  watching  the  progress  of  events,  especially  studying  the  course  of 
temperature,  and  looking  for  typical  loose  stools,  tympanites,  enlarged 
spleen,  and  the  typhoid  rash.  It  must  not  be  forgotten,  however,  that 
constipation  is  not  uncommon.  In  this  country,  whenever  a  patient  has 
an  indefinite  recent  illness,  especially  if  accompanied  with  marked 
frontal  headache,  unaccountable  weakness,  tendency  to  diarrhoea,  or 
epistaxis,  typhoid  fever  should  be  thought  of,  and  the  clinical  thermo- 
meter may  at  once  help  in  clearing  up  any  obscurity.  In  really  doubtful- 
cases  it  is  far  preferable  to  suspect  the  complaint,  and  keep  the  patient 
in  bed.  In  the  opposite  direction,  typhoid  fever  may  be  initiated  with 
such  severe  and  varied  symptoms  that  it  is  impossible  to  determine  at 
first  what  they  mean,  and  here  again  caution  is  necessary  before  coming' 
to  any  definite  conclusion.  Ehrlich's  urinary  test  has  been  supposed  \o 
help  in  the  diagnosis  of  difficult  cases,  but  it  cannot  be  relied  upon.  It 
has  even  been  proposed  to  puncture  the  spleen  under  special  circum- 
stances, in  order  to  obtain  cultures  of  the  tyjjhoid  bacillus,  but  this  pro- 
cedui-e  can  rarely  be  justifiable. 
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Tlie  principal  fevers  from  which  typhoid  has  to  be  distinguished  are- 
febricula,  typhus,  i-elapsiiig  fever,  and  malarial  remittent  fever.  Apai-t 
from  other  phenomena,  it  is  soon  marked  oft"  from  other  exanthumata, 
such  as  scai'let  fever,  measles,  or  small-pox,  by  their  respective- 
eruptions.  Osier  states  that  he  is  unable  to  differentiate  certain  case.s 
of  malarial  remittent  from  typhoid  fever  except  by  examination  of 
the  blood,  and  the  detection  of  the  characteristic  organisms  of  malaria. 
A  o-reat  number  of  diseases  have  been  mistaken  for  typhoid  fever  and 
vice  vers'J,  but  it  must  suffice  to  mention  here  mere  bronchitis  or  pneu- 
monia ;  cerebro-spinal  meningitis;  tubercular  meningitis,  and  other  forms 
of  acute  tuberculosis;  tubercular  peritonitis,  with  intestinal  ulceration; 
typhlitis  and  perityphlitis ;  gastro-enteritis ;  septicemia  or  pyaemia,, 
especially  when  associated  with  abdominal  conditions,  as  hepatic  abscess, 
or  perinephritis  ;  malignant  endocarditis  ;  acute  nephritis,  witb  uraemia ; 
rheumatic  fever;  and  trichinosis. 

An  important  point  relating  to  the  diagnosis  of  typhoid,  is  to  be  pre- 
pared for  meeting  with  certain  of  its  severe  symptoms  or  complications- 
under  unexpected  circumstances,  such  as  intestinal  hfemoi-rhage  or  per- 
foration ;  and  also  to  be  on  the  look-out  for  these  or  other  sei-ious 
phenomena  which  are  liable  to  arise  in  the  course  of  a  well-marked  case. 

Frognosis. — Until  a  patient  is  quite  convalescent  after  an  attack  of 
typhoid  fever  it  cannot  be  considered  that  all  danger  is  past,  and  a 
guarded  opinion  should  always  be  given  as  to  the  ultimate  result,  even 
in  the  mildest  cases.  The  prognosis  is  worse  in  females,  in  those  advanced 
in  years,  in  fat  individuals,  and  in  persons  who  have  come  recently  to  an 
infected  district.  It  is  favourable  in  the  young,  and  especially  in  chil- 
dren. Family  constitution  seems  to  have  some  influence.  Previous 
debility  does  not  materially  increase  the  danger  from  enteric  fever  ^ 
indeed,  my  experience  has  led  me  to  the  conclusion  that  robust 
individuals,  especially  those  who  are  accustomed  to  high  living,  are- 
more  likely  to  have  the  disease  severely,  and  that  the  prognosis  is  often 
unusually  grave  in  such  subjects.  When  a  patient  has  been  walking"- 
iibout  for  some  time  he  is  more  liable  to  dangerous  symptoms  and 
complications. 

Many  of  the  conditions  mentioned  as  being  unfavourable  in  typhus 
are  to  be  similarly  regarded  in  typhoid  fever,  especially  severe  nervous- 
symptoms,  and  great  prostration,  but  the  pulse  and  tongue  are  not  so- 
much  to  be  relied  upon,  and  abundant  eruption  is  not  a  bad  sign  in 
typhoid.  Great  frequency,  with  marked  weakness  and  compressibility 
of  tlie  pulse,  and  physical  signs  of  cardiac  failure,  are,  however,  alwayff 
to  be  regarded  as  more  or  less  grave.  The  chief  indications  of  dangei- 
are  severe  abdominal  symptoms,  with  excessive  diarrhoea;  intestinal 
haemorrhage,  especially  if  profuse  ;  signs  of  perforation  ;  symptoms  of 
peritonitis;  profuse  epistaxis ;  marked  muscular  tremors,  the  mind 
being  cleax%  wliich  is  said  to  indicate  deep  ulceration  ;  sudden  extreme 
prostration ;  and  unaccountable  aggravation  of  all  the  symptoms  after 
a  temporary  improvement  in  the  second  or  third  week.  A  relapse  rarely 
proves  ftital.  Sudden  death  occurs  in  rare  instances  without  any  obvious 
<;ause,  and  has  been  attributed  to  cardiac  failure. 

The  value  of  the  thermometer  in  guiding  the  prognoses  of  typhoid 
fever  requires  pai-ticular  notice.  During  the  second  week  the  tempera- 
ture shows  whether  a  case  is  likely  to  be  severe  or  not.  In  mild  cases  a 
marked  morning  remission  is  observed,  which  begins  early  and  increases; 
the  evening  exacerbation  is  late;  and  soon  there  is  a  "permanent  fall. 
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the  stage  of  defervescence  setting  in.  In  severe  cases  the  opposite  con- 
ditions are  observed.  The  prognosis  is  unfavourable  in  proportion  to 
the  height  of  the  temperature,  and  to  the  duration  of  this  increased 
bodily  heat,  especially  if  there  are  but  slight  moi-ning  remissions. 
Either  a  sudden  rise,  or  a  rapid  and  extreme  fall,  is  a  bad  sign.  Con- 
siderable irregularity  in  the  ordinary  course  of  the  temperature  suggests 
the  existence  of  complications.  A  marked  fall  often  gives  warning  of 
the  occurrence  of  intestinal  haemorrhage. 

Treatment. — 1.  The  remarks  made  with  regai'd  to  the  hygienic  manage- 
ment of  cases  of  typhus  apply  equally  to  those  of  typhoid  fever,  but  tliere 
are  some  points  which  require  special  notice.  Remembering  the  origin 
iuid  chief  modes  of  pro^Dagation  of  the  poison  of  typhoid,  every  attention 
must  be  paid  to  the  disinfection,  or  even  destruction,  of  the  stools ;  to  the 
removal  of  all  filth ;  and  especially  to  the  water-supply,  in  accordance  with 
the  rules  already  laid  down  in  relation  to  the  prevention  of  infectious 
■diseases,  and  of  epidemics.  Very  rigid  measures  of  disinfection  are 
carried  out  in  some  institutions,  but  it  is  impossible  to  describe  them 
in  detail  here.  Particular  care  must  be  exercised  as  regards  the  dis- 
infection of  soiled  bedding  and  bed-clothes,  and  of  the  patient's  linen. 

2.  General  manageme^it. — Any  patient  suffering  from  typhoid  fever 
.should  take  to  bed  from  the  outset,  or  as  soon  as  ever  the  disease  is 
recognized,  and  must  remain  thei'e  until  practically  convalescent.  As 
ii  rule  it  is  best  to  employ  the  bed-pan  from  the  first,  so  that  the  patient 
may  become  habituated  to  its  use. 

The  greatest  care  is  necessary  as  to  diet,  Avliich  should  be  entirely 
liquid,  nutritious,  and  non-irritating,  and  administered  at  stated  in- 
tervals, but  not  too  frequentl}^.  Good  milk  is  by  far  the  most  important 
article  of  diet,  but  beef-tea,  which  may  be  thickened  with  arrowroot  or 
bread-crumb,  beef -juice  or  essence,  eggs  beaten  up,  and  custards  are  also 
serviceable.  Whey  may  be  useful  in  some  cases.  The  patient  may  partake 
freely  of  iced-water,  toast-water,  barley-water,  or  other  suitable  drink, 
special  care  being  taken  that  the  water  has  been  boiled;  and  may  also 
have  tea  or  coifee  in  moderation,  if  desired.  Fruits  are  not  to  be  per- 
mitted in  any  quantity,  but  a  few  good  grapes  are  sometimes  welcome, 
their  seeds  and  skins  being  removed,  but  their  effects  must  be  watched. 
This  caution  as  regards  diet  is  to  be  observed  in  all  cases,  but  especially 
when  there  is  any  reason  to  suspect  extensive  ulceration.  B\-  proper 
attention  to  this  matter  many  cases  of  enteric  fever  may  be  brought 
safely  through,  without  the  administration  of  any  medicine  whatever, 
•or  any  other  treatment.  It  is  very  important  to  see  that  the  milk  is  good, 
and  that  it  is  obtained  from  a  healthy  source,  as  it  has  happened  that  milk 
actually  infected  with  the  typhoid  poison  has  been  persistently  given  ; 
moreover,  it  must  not  be  administered  in  too  large  quantity,  else  it  will 
•curdle  in  the  stomach  and  do  harm,  and  to  guard  against  this,  the  stools 
•should  be  regularly  watched.  It  maybe  desirable  to  give  the  milk  with 
soda-water  or  lime-Avater  ;  or  with  arrowroot  or  gelatine.  Some  patients 
•cannot  take  milk,  and  Collie  then  recommends  as  substitutes  veal-, 
mutton-,  or  chicken-broth.  As  to  the  frequency  of  giving  food,  this  niu.st 
depend  upon  circumstances,  but  Collie  states  that  in  a  fairly  severe  case 
about  three  hours  would  be  a  fair  interval.  He  properly  warns  against 
annoying  patients  by  too  frequent  administration  of  food;  and  also 
against  arousing  them  from  sleep  unnecessarily  for  this  purpose,  but  at 
the  same  time  to  avoid  mistaking  an  apathetic  condition,  due  to  exhaus- 
tion, for  sleep,  from  which  the  patient  should  invariably  be  roused  to  be 
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fed.  Mucli  clifFerence  of  opinion  prevails  as  to  the  value  of  alcoholic 
stimulants  in  typhoid  fever.  Unquestionably  their  indiscriminate  use 
may  do  a  great  deal  of  harm,  and  they  are  not  nearly  so  much  needed 
as  in  typlius,  or  at  such  an  early  period.  They  may  not  be  required  at 
All,  and  it  is  only  in  tbe  more  advanced  stages,  when  the  strength  has 
been  reduced  and  the  circulation  is  feeble,  that  they  are  usually  called 
for.  Large  quantities  are  demanded  in  cases  of  a  low  type.  They 
should  as  a  rule  be  given  to  patients  who  have  been  in  the  habit 
of  taking  alcohol.  Their  effects  must  be  closely  watched.  In  bad 
■cases  both  food  and  stimulants  may  need  to  be  administered  by  the 
rectum. 

3.  General  medicinal  treatment.  —Mineral  acids  and  quinine  are  often 
given  in  the  ordinary  treatment  of  typhoid  fever,  but  they  are  not  nearly 
so  efficacious  in  this  disease  as  in  typhus  ;  and  in  a  large  number  of  cases 
there  is  really  no  indication  for  these  or  any  other  medicines.  Quinine, 
as  will  be  noticed  presently,  is  also  employed  .specially  as  an  antiseptic 
or  antipyretic. 

4.  Symptomatic  treatment  calls  for  the  chief  attention  in  most  cases 
•of  enteric  fever ;  and  complications  must  also  be  grappled  with.  The 
ordinary  symptoms  associated  with  fever  must  be  dealt  with  in  the 
usual  way ;  and  the  supervention  of  the  "  typhoid  state,"  hyperpyrexia, 
■or  other  conditions  calls  for  appropriate  treatment.  Digitalis  may  be 
■decidedly  helpful  in  improving  and  controlling  the  action  of  a  failing 
heart ;  strychnine  is  also  sometimes  most  useful,  and  may  be  given 
hypodermically,  if  urgently  needed.  Subcutaneous  injection  of  ethei-  has 
been  found  efficacious  in  extreme  cases.  Epistaxis  sometimes  requires 
the  u.se  of  local  styptics ;  or  it  may  become  necessary  to  plug  the 
nares. 

A  few  special  remarks  ai'e  needed  with  regard  to  the  abdominal 
symptoms,  which  are  so  often  a  source  of  timible  and  anxiety  during 
the  ])rogress  of  typhoid  fever. 

If  there  is  much  pain,  the  assiduous  and  early  application  of  linseed- 
meal  poultices  or  fomentations  may  give  relief.  Occasionally  turpen- 
tine stupes  or  sinapisms  are  needed  ;  and  if  the  pain  is  very  severe  at  an 
early  period  in  young  and  plethoric  patients,  it  has  been  recommended 
lo  apply  thi-ee  or  four  leeches  over  the  right  iliac  fossa,  or  a  small 
blister.  Opium  or  morphine  internally  may  possibly  be  required  for  the 
relief  of  this  symptom. 

Diarrhoea  ought  to  be  checked  if  it  is  excessive,  or  if  the  patient  is 
\  cry  weak,  but  it  is  by  no  means  always  desirable  to  try  to  stop  the 
action  of  the  bowels,  and  particular  care  must  be  taken  not  to  encourage 
accumulation  of  fiecal  matters.    Collie  advises  that  if  the  motions  consist 

■of  true  ftecal  and  undigested  food  matter,  the  bowels  should  not  be  inter- 
fered with  ;  but  diarrhoea  should  be  controlled  when  the  motions  con- 

■  sist  mainly  of  water,  and  the  patient  is  being  weakened.    Bnemata  of 

•starch  and  opium  are  highly  efficacious  for  the  purpose  of  keeping 
diai  rhooa  within  bounds.  Internally  the  best  remedies  are  Dover's 
powder,  either  alone  or  combined  with  carbonate  of  bismuth;  sulphuric 

:acid  with  tincture  of  opium  ;  or  chalk-mixture  or  some  pi-eparation  of 
bismuth,  combined  with  tincture  of  opium  and  vegetable  astringents. 
Acetate  of  lead,  sulphate  of  copper,  or  nitrate  of  silver  have  been  em- 
ployed in  obstinate  cases. 

In  cases  which  arc  attended  with  constipation,  due  cai^e  must  be  exei-- 

•cised  in  the  use  of  aperients.    A  teaspoonful  of  castor-oil,  or  a  simple 
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tepid  enema  every  third  or  fourth  day,  answers  well  under  these  circum- 
stances as  a  rule.    Some  recommend  a  saline  mineral  water. 

Tj'mpanites  is  often  prevented  by  keeping  the  bowels  properly 
emptied;  with  the  judicious  use  of  antiseptic  agents.  Should  it  become 
excessive,  it  is  sometimes  relieved  by  the  use  of  enemata  containing 
turpentine  or  asafoetida,  along  with  the  external  applications  already 
mentioned  for  pain.  Cayley  recommends  the  application  of  small 
lumps  of  ice  between  two  pieces  of  flannel.  'J'he  passage  of  a  long 
cesophagus-tuLe  into  the  rectum  sometimes  gives  mai'ked  i-elief. 

Intestinal  ha3morrhage,  if  not  checked  by  the  i-eraedies  mentioned  for- 
diarrhoea,  demands  the  internal  administration  of  full  doses  of  tannic 
or  gallic  acid,  turpentine,  or  tincture  of  perchloride  of  iron;  or  the 
hypodermic  injection  of  ergotine.  Ice  may  be  given  to  suck  constantly  ; 
and  also  applied  over  the  right  iliac  region. 

Should  perforation  or  peritonitis  occur,  the  treatment  must  consist  of 
absolute  rest;  the  total  withdrawal  of  food,  or  its  administration  in 
very  small  quantities  ;  and  the  free  use  of  opium.  Constipation  must 
on  no  account  be  interfered  with  under  such  circumstances. 

5.  Special  treatment. — Certain  special  modes  of  treatment  have  beerb 
advocated  for  typhoid  fever,  to  which  it  is  necessai-y  to  call  separate- 
attention. 

a.  Antiseptic  treatment. — Various  antiseptics  are  recommended  by 
different  writers  to  be  administered  internally,  and  some  employ 
them  as  enemata.  Without  discussing  their  respective  merits,  it  must 
suffice  to  mention  here  the  chief  remedies  of  this  class  which  have- 
been  advocated,  namely,  sulphurous  acid  and  hyposulphites,  carbolic 
acid  or  sulphocarbolates,  creasote,  salicylic  acid  or  salicylates,, 
salol,  solution  of  chlorine  or  chlorinated  soda,  benzoate  of  sodium, 
boric  acid,  quinine,  tannic  acid,  oil  of  eucalyptus,  charcoal, 
iodine,  iodoform,  thymol,  tui'pentine,  naphthalin  and  the  naph- 
thols,  calomel  and  certain  other  mercurial  preparations.  The- 
immediate  object  of  this  method  of  treatment  is  to  bring  about  a  con- 
dition of  intestinal  antisepsis,  by  acting  not  only  on  the  typhoid- 
bacilli  and  their  products,  but  also  upon  other  organisms  of  a  non- 
specific nature,  which  cause  decomposition  of  the  contents  of  theboweU 
or  putrefaction.  It  is  assumed,  however,  that  some  of  the  agents  used 
are  also  absorbed,  and  act  on  the  blood  and  tissues.  Treatment  of  this 
kind  is  obviously  founded  on  rational  principles,  and  provided  it  is. 
cai-ried  out  judiciously  along  with  other  suitable  measures,  it  may  be 
adopted  as  a  routine  practice  in  any  well-marked  case  of  typhoid  fever, 
but  my  personal  experience  does  not  enable  me  to  recommend  one- 
antiseptic  remedy  more  than  another. 

h.  Antipyretic  treatment. — Typhoid  fever  is  one  of  the  most  prominent 
examples  of  a  disease  in  which  a  routine  system  of  energetic  hydro- 
therapeutic  treatment  has  been  most  strongly  advocated,  for  the- 
purposes  mentioned  in  the  chapter  on  Frver.  The  systematic  use- 
of  baths  is  practised  extensively  on  the  Continent,  and  especially  in, 
Germany,  as  well  as  in  other  parts  of  the  world,  and  is  also  recom- 
mended by  some  high  authorities  in  this  country.  The  exact  plan  of 
carrying  out  this  treatment  is  ditlereut  with  different  practitioners,  the- 
batli  being  used  at  65'  to  70°,  at  75°,  or  from  80°  to  90°,  and  then 
gradually  cooled  to  70°  or  65° ;  the  patient  is  kept  in  it  for  periods 
varying  ifrom  10  to  25  minutes ;  it  is  repeated  from  three  to  eight  times 
during  the  twenty-four  hours  ;  and  the  trentment  is  continued  for  two- 
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<n-  three  weeks  or  more.  Brandy  is  often  given  at  the  same  time  ;  and 
some  administer  also  large  quantities  of  quinine  or  salicylic  acid.  There 
ai-e  obvious  objections  to  such  a  routine  treatment  as  this,  especially  in 
private  practice  ;  and  from  personal  experience  I  cannot  recognize  the 
necessity  for  its  adoption  in  ordinary  cases  of  typhoid,  but  am  content 
with  the  milder  and  more  convenient  measures  described  in  the  chapter 
above  referred  to.  Dr.  James  Barr  ti^eats  cases  of  typhoid  fever  by 
more  or  less  prolonged  immersion  in  a  specially  constructed  tank,  filled 
with  water  at  a  temperature  of  from  90^  to  95°.  Quinine  in  large 
doses,  phenazone,  acetanilide,  phenacetin,  and  other  remedies  have 
been  advocated  as  antipyretics  in  the  ordinary  treatment  of  typhoid 
fever,  but  they  certainly  cannot  be  recommended.  Should  any 
tendency  to  hyperpyrexia  be  manifested,  energetic  hydropathic 
treatment  should  be  at  once  resorted  to,  in  order  to  bring  down  the 
tempei-ature. 

c.  Eliminatory  treatment. — Some  practitioners,  instead  of  endeavour- 
ing to  check  the  diarrhoea  in  typhoid  fever,  encourage  it  throughout  by 
means  of  aperients,  with  the  view  of  assisting  elimination.  This  plan 
of  treatment  is  obviously  attended  with  much  danger,  and  in  my 
opinion  is  most  objectionable.  At  the  same  time  an  aperient  at 
the  outset  may  be  of  decided  use;  and  in  some  cases  two  or  three 
full  doses  of  calomel  in  the  early  stage  of  enteric  fever  will  prove 
of  great  service. 

d.  Typhoid  fever  is  one  of  the  infective  diseases  in  the  treatment 
of-  which  inocidation  with  cultures  or  vaccines  has  been  jDractised, 
and  for  such  treatment  great  advantages  have  been  claimed.  At 
present  it  is  impossible  to  come  to  any  definite  conclusion  on  this 
matter. 

6.  Convalescence. — During  convalescence  from  typhoid  fever  much 
careful  supervision  is  needed  for  some  time,  especially  with  regard  to 
food  and  the  employment  of  purgatives.  The  diet  must  be  vei-y  grad- 
ually improved,  and  only  taken  in  moderate  quantities.  No  solid  food 
sliould  be  given  until  the  temperature  has  been  normal  for  at  least  a 
week,  or  even  ten  days.  It  is  the  more  necessary  to  insist  upon  this, 
because  patients  are  often  much  inclined  to  indulge  to  excess  in 
all  kinds  of  food,  and  neither  they  nor  their  friends  can  under- 
stand why  they  should  be  restricted.  Wine  is  very  valuable  at  this 
time,  if  pi-operly  employed.  If  an  aperient  is  required,  a  small 
'lose  of  castor-oil  or  a  simple  enema  answeis  best.  Tonics  and  change 
oF  air  have  a  very  beneficial  efl'ect  in  promoting  recoveiy  and 
restoring  strength.  Cod-liver  oil  is  also  useful,  if  much  debility  and 
wasting  remain.  Sequelte  must  be  watched  for,  and  treated  according 
to  their  nature. 
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CHAPTER  IV. 


EELAPSING  FBVEE— FAMINE-FEVER. 


JEtiology. — Relapsing  fever  is  an  independent  acute  specific  disease, 
originating  in  a  specific  poison,  which  is  highly  infectious, 
i      ,  and  rai-ely  occurs  except  as  an  epidemic.   This  fever  ofteji 

X  I  ^  spreads  rapidly,  especially  where  there  is  freedom  of  inter- 
\fiS  coarse  between  the  sick  and  healtlw.  The  contaginm  is 
chiefly  given  off  in  the  breath  and  exhalations,  and  those 
who  come  much  into  contact  with  patients  suffering  from 
relapsing  fever  are  most  liable  to  be  attacked.  It  may  be 
conveyed  by  individuals  or  fomites,  and  clings  tenaciousl}'- 
J        \  to  a  house  for  months.    With  regard  to  the  nature  of  the 

'  contagium,  this  is  now  generally  regarded  as  being  de- 

finitely associated  with  a  certain  organism,  originally  dis- 
covered by  Obermeier  in  1872,  and  hence  named  sjnrillmn 
or  spirochete  Obermeieri.  It  has  been  subsequently  studied 
by  Miinch,  Koch,  Vandyke  Carter,  Metchnikoff,  Heyden- 
reich, and  others.  The  organisms  of  relapsing  fever  are  in  the  form  of 
spiral  fibrils,  extremely  delicate,  and  from  two  to  six  times  the  diameter 
of  a  blood-corpuscle  in  length  (t-^oq  to  ^-J-^  inch).  They  are  actively 
mobile,  both  in  a  wavy  and  spiral  manner,  and  are  capable  of  rapid 

locomotion.  They  ai-e  only  fou.nd  in  the  blood, 
not  having:  been  detected  in  any  of  the  other 
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fluids  of  the  body,  or  in  either  of  the 
tions.  They  lie  free,  and  are  never 
within  the  red  corpuscles  or  leucocytes, 
over,  they  are  only  present  at  certain 
namely,  during  the  febrile  paroxysms,  for  they 
disappear  entirely  shortly  before  the  crisis,  and 
are  absent  during  defervescence  and  in  the 
apyrexial  intervals.  At  this  period,  however, 
the  experiments  of  Metchnikoff  seem  to  show 
that  they  accumiilate  in  the  spleen,  and  are  in- 
corporated with  leucocytes  in  that  organ.  It 
has  been  proved  by  experiment  that  relapsing 
fever  is  easily  communicated  hj  inoculation  of 
the  blood,  but  only  during  the  paroxysms,  when 
the  spirilla  are  present.  The  complaint  cannot  be  produced  by  inocula- 
tion of  any  other  fluid  of  the  body.  Heydenreich  has  shown  that  spirilla 
are  very  short-lived  even  at  the  noi-raal  temperature  of  the  blood,  but  still 
more  so  at  febrile  temperatures  ;  and  probably  their  variable  prevalence 
in  the  same  attack  is  associated  with  the  development  and  disappearance 
of  successive  generations. 

Predisposing  causes. — The  anti-hygienic  conditions  which  promote  the 
spread  of  typhus  have  a  similar  influence  in  the  case  of  relap.sing  fever, 
particularly  want  of  food,  overcrowding,  and  filth,  and  Murchison 
believed  that  the  disease  may  be  spontaneoasly  developed,  especially 
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jis  the  result  of  destitution.  It  prevails  generally  during  periods  of 
famine,  and  has  hence  been  called  famine-fever.  This  fever  is  most 
frequently  met  with  iu  the  British  Islands,  especially  in  Ireland,  but  is.- 
uow  far  less  prevalent  than  formerly.  Males  are  attacked  in  larger  pro- 
portion than  females  ;  and  the  complaint  is  most  common  between  15- 
and  25  years  of  age.    Season  has  no  influence. 

Anatomical  Characters.^ — There  are  no  post-mortem  appearances  at 
all  characteristic  of  relapsing  fever,  liigor  mortis  is  said  to  come  on  un- 
usually early,  and  to  remain  late.  The  blood  is  dark  and  fluid  in  fatal" 
ca.'ies  ;  and  petechias  or  ecchymoses  may  be  evident.  The  heart  may  be- 
softened,  and  in  a  state  of  granular  degeneration.  The  spleen  is  usually 
much  enlarged  during  the  febrile  paroxysm,  and  softened  ;  sometimes  it 
coutains  infarcts.  The  liver  is  also  considerably  increased  in  size  and' 
congested.  The  kidneys  are  sometimes  enlarged,  and  their  cells  may 
show  cloud}'  swelling;  in  rare  cases  numerous  small  haemorrhages  are- 
observed  in  these  organs,  or  they  may  be  the  seat  of  infarcts.  Hyper- 
plasia of  the  bone-marrow  has  been  noticed.  There  may  be  various 
morbid  conditions  of  the  nature  of  complications. 

Symptoms. — Tlhe  period  of  incubation  in  cases  of  relapsing  fever  lasts 
from  about  four  to  ten  days  usually,  but  may  be  very  much  shorter,  the 
attack  even  appearing  to  commence  almost  simultaneously  with  exposure 
to  infection  in  exceptional  instances. 

The  invasion  is  remarkably  sudden,  the  patient  usually  feeling  per- 
fectly well  immediately  befoi'e,  and  being  able  to  fix  upon  the  exact 
moment  of  attack.    The  first  symptoms  are  often  felt  on  awaking  in  the- 
morning.    Generally,  however,  there  has  been  constipation  for  some- 
days  previously  (De  Zouche).    The  attack  is  commonly  ushered  in  with, 
a  severe  rigor,  and  a  sense  of  great  weakness,  but  there  may  be  only 
slight  shivering.    Sharp  frontal  headache  is  complained  of  at  once  or- 
very  soon,  rapidly  increasing  in  intensity,  with  giddiness,  and  pains  in 
the  back  and  limbs,  often  exceedingly  severe.    After  a  variable  time- 
marked  pyrexia  sets  in,  with  dry  pungent  skin,  flushed  cheeks,  frequent 
pulse,  and  excessive  thirst.    In  two  or  three  days  profuse  and  general 
per.spiration  follows  in  some  cases,  but  gives  no  relief.    The  rigors  ai-e 
repeated  at  intervals,  and  may  alternate  with  sweating,  simulating  ague. 
In  children  the  disease  may  commence  with  a  "heavy  sleep."  Vomiting- 
and  retching  are  early  symptoms,  the  vomited  matters  being  yellow, 
yellowish-green,  or  green,  and  consisting  of  bile  and  gastric  seci  etions ; 
sometimes  they  are  black.     Epigastric  uneasiness  or  pain,  and  pain  oi*- 
tenderness  ovei*  the  liver  and  spleen,  are  also  complained  of,  these- 
organs,  especially  the  latter,  being  obviously  enlarged.     Appetite  is 
quite  lost  as  a  rule,  and  there  is  great  thirst.    The  tongue  is  at  first 
moist  and  covered  with  a  white  or  yellowish  fur,  and  genei-ally  remains 
in  this  condition  throughout ;  but  it  may  become  dry  and  brown,  with 
sordes  on  the  teeth.  It  is  often  transversely  fissured  and  red  at  the  edges,, 
with  enlarged  papilla;.    In  bad  cases  patches  of  ulceration  are  observed 
on  the  tongue  and  inside  of  the  cheeks.   ConstiiDation  generally  pei-sists 
througliout,  the  .stools  being  normal  in  colour  or  dark.     Sore-throat  is. 
frequently  complained  of,  the  fauces  being  reddened,  and  one  or  both 
tonsils  being  enlarged. 

The  appearance  of  the  patient  is  often  quite  characteristic.  "  The 
eyes  appear  somewhat  sunken,  from  the  dark  circle  which  suiTOunds 
them  ;  they  are  clear,  but  have  a  despairing,  woe-begone  look,  not  easily 
to  be  forgotten  if  once  seen.  The  whole  face  expresses  the  consciousness. 
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<)L'  pain  and  helplessness  "  (De  Zouclie).  More  or  less  jaundice  is 
observed  in  many  cases,  and  sometimes  the  skin  exhibits  a  bronzed  hue. 
Various  eruptions  have  been  described  in  individual  cases,  but  there 
is  nothing  of  this  nature  at  all  characteristic  of  relapsing  fever. 
Sudamina  are  said  to  be  very  common. 

The  pulse  rises  rapidly  to  100,  120,  140,  or  even  160,  but  has  no  con- 
stant I'elation  to  the  temperature.  It  may  be  full  and  strong,  but  in  bad 
cases  tends  to  become  Aveak,  intermittent,  or  irregular,  the  impulse  and 
sounds  of  the  heart  being  at  the  same  time  feeble.  The  urine  is  febi-ile; 
it  may  be  much  diminished  in  quantity  or  suppressed,  and  urea  is  often 
deficient ;  in  exceptional  cases  there  is  albuminuria.  Headache  con- 
tinues very  severe  throughout,  with  a  throbbing  sensation,  and  there 
is  much  restlessness  and  sleeplessness.  Delirium  is  uncommon,  but  is 
occasionally  observed,  especially  towards  the  crisis,  when  it  may  be 
violent  in  character. 

The  symptoms  become  intensified  as  the  period  of  crisis  is  approached, 
which  event  happens  in  most  cases  on  the  6th  or  7th  day,  but  it  may 
take  place  at  any  time  from  the  3rd  to  the  10th  day.  They  are  often 
alarming  at  this  time,  and  dyspnoea  may  be  prominent.  Crisis  is  almost 
always  accompanied  with  jorofuso  sweating,  the  perspiration  pouring  off 
for  some  hours.  Sometimes  sudamina  appear  ;  and  occasionally  watery 
diai'ihoea  or  vomiting  occurs.  Hremorrhages  are  not  uncommon,  espe- 
cially epistaxis,  and  now  and  then  ha3maturia,  menorrhagia,  or  hfemor- 
I'hage  from  the  stomach  or  bowels  occurs.  Hsematemesis  has  been 
supposed  to  be  associated  with  enlargement  of  the  spleen.  In  severe 
•cases,  and  in  weak  individuals,  a  copious  and  general  petechial  eruption 
is  often  observed  at  this  time.  The  symptoms  usually  rapidly  abate  ; 
the  pulse  and  temperature  fall  even  below  the  normal,  the  former 
frequently  continuing  below  par ;  the  tongue  cleans ;  and  the  patient 
often  feels  quite  well,  only  being  a  little  weak.  Most  patients  soon  get 
up,  and  some  try  to  work. 

In  exceptional  cases  there  is  not  a  complete  cessation  of  symptoms, 
but  only  a  partial  remission.  In  other  instances  severe  muscular  and 
arthritic  pains  ai'e  complained  of  over  the  body  generally,  the  meta- 
carpal and  phalangeal  joints  being  most  liable  to  be  attacked.  These 
painful  sensations  prevent  sleep,  and  may  make  the  patients  cry  out. 
At  this  time  the  disease  is  liable  to  be  mistaken  for  acute  i-heumatism, 
especially  as  some  of  the  joints  occasionally  become  swollen.  Bronchitis 
may  set  in  during  the  intermission,  with  much  spasmodic  cough,  and 
expectoration  of  viscid  tenacious  mucus,  or  even  of  blood;  the  symp- 
toms sometimes  resemble  those  of  whooping  cough,  especially  in 
■children. 

Eelapse. — Occasionally  no  relapse  occurs,  particularly  towards  the  end 
of  an  epidemic,  or  it  is  scarcely  noticeable.  It  may  set  in  any  day  from 
the  12th  to  the  17th,  generally  on  the  14th.  Its  onset  is  equally  sudden 
with  the  primary  attack,  and  the  symptoms  are  precisely  the  same, 
their  intensity  being,  however,  usually  less,  though  they  are  in  excep- 
tional cases  more  severe.  The  average  duration  of  the  relapse  is  from 
three  to  five  days,  but  it  may  vary  from  a  few  hours  to  seven  or  eight 
days,  and  it  terminates  by  crisis,  usually  in  the  same  manner  as  after 
the  first  attack.  A  second,  third,  fourth,  and  even  fifth  relapse  has  been 
sometimes  observed. 

In  rare  instances  extreme  prostration  suddenly  comes  on,  with  signs 
of  collapse,  the  face  being  of  a  purplish  colour,  especially  the  nose,  the 
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limbs  cold  and  livid,  the  pulse  very  feeble,  and  tbe  patient  becoming 
unconscious.  In  other  cases  typhoid  symptoms  and  prominent  nervous 
phenomena  are  developed,  accompanied  with  suppression  of  ni-ine. 

Temperature. — There  is  a  continuous  ascent  in  relapsing  fever  for 
four  or  five  days,  without  any  evident  morning  remission,  the  tempera- 
ture finally  reaching  104°,  105°,  106°,  or  even  higher.  It  may  then 
remain  stationary,  with  slight  morning  remissions,  until  the  period  of 
crisis,  when  it  falls  below  the  normal.  At  the  relapse  it  again  rapidly 
rises,  and  may  reach  even  a  higher  point  than  during  the  first  attack  ; 
it  once  more  suddenly  falls  at  the  second  crisis. 

Complications  and  Sectuelae. — The  most  important  are  bronchitis  or 
pneumonia  ;  various  hfemorrhages;  sudden  syncope  ;  pains  in  the  muscles 
and  joints,  occasionally  with  effusion  into  the  latter;  a  peculiar  form  of 
ophthalmia,  preceded  by  amaurosis  ;  diarrhcea  or  dysentery  ;  oedema  of 
the  legs,  due  to  debility  and  anasmia;  parotid  or  other  buboes;  and 
abortion.'  Very  rarely  an  enlarged  spleen  has  ruptured.  Post-febrile 
paralysis  is  sometimes  a  sequela  of  relapsing  fever.  De  Zouche  observed 
in  many  cases  fine  desquamation  of  the  cuticle  about  the  second  week 
after  crisis,  and  also  falling-oft'  of  the  hair. 

Terminations.— The  great  majority  of  cases  of  relapsing  fever 
recover  ;  in  a  large  number  collected  by  Mui-chison  the  mortality  was 
only  4' 75  per  cent.,  and  it  may  be  as  low  as  from  1  to  2  per  cent.  Con- 
valescence, however,  is  often  tedious,  and  a  state  of  marked  debility 
sometimes  remains,  which  may  ultimately  prove  fatal.  Death  may 
result  from  syncope,  collapse,  or  nervous  exhaustion  ;  excessive  diarrhoea 
or  dysentery ;  uterine  hjemorrhage,  especially  after  premature  labour  ; 
lU'iBmia;  persistent  vomiting  in  children  ;  or  from  pneumonia,  peritonitis, 
or  other  complications. 

Prognosis. — This  is  generally  favourable  in  relapsing  fever,  but  is 
less  so  in  aged  persons,  and  in  those  who  have  been  lowered  by  disease, 
intemperance,  or  privation. 

The  chief  signs  of  danger  are  marked  jaundice;  severe  hfemorrhages. 
especially  uterine ;  extensive  petechisB  or  purpuric  spots ;  sordes  and 
ulcerations  about  the  tongue  and  mouth  ;  incomplete  defervescence  after 
the  first  crisis  ;  suppression  or  great  diminution  of  the  quantity  of  urine  ; 
sevei'e  cerebral  symptoms;  a  tendency  to  syncope  ;  and  the  presence  of 
grave  complications.  It  must  be  remembered  that  serious  symptoms  may 
come  on  quite  suddenly,  even  in  a  mild  case.  Convalescence  is  often 
considerably  delayed  on  account  of  sequoias. 

Treatment. — 1.  During  t\\Q  first  febrile  paroxysvi  it  is  desirable  to 
keep  the  bowels  regularly  open,  but  not  to  purge  excessively.  If  the 
ca.se  is  seen  early,  an  emetic  seems  to  be  useful.  Attention  must  be  paid 
to  the  urine,  to  see  that  excretion  is  properly  taking  place  ;  and  a  saline 
mixture  may  be  given.  A  drink  containing  5i  or  31]  of  nitre  to  the  pint 
was  recommended  by  Murchison.  Tincture  of  aconite  and  Warburg's 
tincture  have  been  well  spoken  of  in  the  treatment  of  relapsing  fever. 
Cold  or  tepid  sponging  is  very  useful. 

Opium  is  a  most  valuable  remedy  to  relieve  headache,  sleeplessness, 
vomiting,  and  severe  pains.  De  Zouche  found  hydrate  of  chloral  of  use. 
He  only  considers  it  desirable  to  moderate  vomiting,  should  this  symptom 
he  excessive.  Ammonia  and  digitalis  may  be  called  for  at  the  crisis. 
Other  symptoms  and  complications  must  be  attended  to  as  they  arise. 

The  diet  should  be  light,  though  nutritious,  as  a  rule,  but  if  the  patient 
is  low,  a  more  supporting  diet  is  indicated.    Alcoholic  stimulants  are 
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not  often  required,  but  should  be  given  from  the  first  if  there  is  much 
debility  or  .ann3mia,  or  if  there  is  any  tendency  to  syncope.  They  are 
also  called  for  in  the  case  of  old  laeoplc,  and  of  young  infants  who  cannot 
take  the  breast  ;^  and  are  in  most  cases  necessary  during  the  exhaustion 
following  the  crisis,  as  well  as  during  convalescence. 

2.  During  the  interval  the  patient  should  be  kept  in  bed.  Various 
remedies  have  been  tried  with  the  view  of  preventing  the  relapse,  but 
without  success.  Quinine  in  five-grain  doses  may  be  given.  The  relapse 
must  be  treated  on  the  same  principles  as  the  primai-y  attack. 

3.  During  convalescence  'good  diet  and  tonics,  especially  quinine, 
mineral  acids,  and  iron,  are  indicated.  These  appear  to  be  the  best 
remedies  for  the  various  sequela?.  The  application  of  leeches  and 
blisters  behind  the  ears,  the  administration  of  calomel  internally,  and 
the  local  use  of  atropine  are  recommended  for  the  ophthalmia  which, 
follows  relapsing  fever. 


CHAPTER  V. 

SCARLATmA— SCARLET  FEYER. 

JEtiology. — Produced  by  a  specific  poison,  scarlatina  is  highly  infectious. 
Different  organisms  have  been  described,  but  at  the  present  time  there 
is  no  adequate  proof  of  the  causal  relation  of  any  one  of  them  to  scarlet 
fever.  Streptococci  are  occasionally  found  in  the  blood ;  and  in  fatal 
cases  are  present  in  the  kidneys  and  lymphatic  glands.  The  contagium 
of  scarlatina  is  especially  abundant  in  connection  with  the  epithelium 
which  is  shed  from  the  skin,  by  means  of  which  it  may  be  extensively 
disseminated ;  it  is  also  given  olf  from  the  throat,  and  is  present  in  any 
discharges  from  this  part.  Infection  may  result  from  merely  going  into 
a  room  where  a  patient  is  lying  ill  of  scarlatina,  or  being  in  the  same 
house,  or  even  in  the  neighbourhood.  The  apartment  also  frequently 
retains  the  poison  lurking  in  various  parts  for  an  indefinite  time,  unless 
it  has  been  thoroughly  disinfected,  and  thus  the  disease  is  again  started 
after  a  long  interval.  The  infected  epithelium-particles  easily  cling  to 
clothes,  letters,  and  other  fomites,  and  by  their  aid  are  often  carried  far 
and  wide.  They  are  also  sometimes  conveyed  by  milk  and  other  kinds 
of  food.  It  is  important  to  x'emember  that  insusceptible  individuals  may 
disseminate  scarlatina,  if  allowed  to  pass  from  the  sick-room  into  the 
midst  of  healthy  persons.  A  second  attack  of  scarlet  fever  seldom 
occurs,  and  still  more  exceptionally  a  thii-d.  Occasionally  a  relapse  takes 
place  ;  or  a  recurrence  of  the  disease  after  a  very  short  interval.  As  to 
the  time  that  infection  lasts  in  a  patient,  thei'e  is  no  certainty,  but  it  is 
safer  to  consider  it  as  beginning  with  the  incubation-period,  and  not 
ceasing  until  desquamation  has  been  thoroughly  completed. 

Observations  made  by  Mr.  Power  and  Dr.  Klein  in  connection  with  an 
epidemic  of  scarlet  fever  which  occuri'cd  in  London  in  1885,  and  was 
traced  to  milk  obtained  from  a  certain  dairy  at  Hendon,  led  them  to 
believe  that  the  complaint  was  directly  conveyed  from  cows  suffering 
from  a  disease  characterized  by  the  appearance  of  vesicles  and  ulcers  on 
the  teats   and   udders.     Fi'om   subsequent   investigations,  however, 


SCARLATINA  —  SCARLET  FEVER. 


163 


Prof.  Crookshank  concluded  that  "  the  disease  on  the  teats  of  the 
■cattle  was  the  true  Jennerian  cow-pox,"  and  had  nothing  to  do  with 
scarlatina. 

Predisposing  Causes. — Young  children  are  chiefly  attacked  with  scarlet 
fever,  from  eighteen  months  to  six  years  of  age,  but  esiaecially  those  from 
three  to  four  years  old.  In  addition  to  the  immunity  afforded  by  a 
previous  attack,  the  liability  to  the  disease  decidedly  diminishes  with 
advancing  years.  Both  sexes  are  equally  affected.  Individual  suscepti- 
bility is  an  important  predisposing  cause.  The  complaint  is  more  pre- 
valent in  large  towns,  and  amongst  the  poor,  on  account  of  the  greater 
liability  to  infection  under  these  circumstances.  It  has  been  maintained 
that  defective  house-drainage  acts  as  a  predisposing  cause.  Cases  are 
said  to  be  most  frequent  in  autumn  and  early  winter,  especially  from 
September  to  November  ;  there  are  many  exceptions  to  this  statement, 
however,  and  epidemics  are  but  too  common  at  other  times. 

It  is  a  well-known  fact  that  a  scarlatinal  rash  is  peculiarly  liable  to 
occur  after  operations,  and  in  puerperal  cases,  and  sometimes  the  disease 
assumes  a  typical  and  very  severe  or  even  fatal  form.  Mi\  Howard 
Marsh  has  brought  forward  strong  evidence  to  prove  that  the  surgical 
rash  is  a  true,  tlaough  often  modified,  form  of  scarlatina.  Others,  how- 
ever, have  attributed  the  rash  to  septicaemia,  or  to  the  medicinal  use  of 
qninine. 

Anatomical  Characters. — -The  changes  found  after  death  from  scar- 
latiua  vary  much  according  to  the  severity  of  the  attack,  and  the 
structures  involved.  The  scarlatinal  rash  may  or  may  not  persist  after 
death ;  but  oadema  and  petechiae  remain  if  they  have  been  present 
during  life.  Klein  specially  investigated  the  anatomical  changes  ob- 
served in  certain  organs  in  scarlet  fever,  and  has  described  them  with 
much  minuteness.* 

The  kidneys  hold  an  important  relation  to  scarlet  fever.  Whether 
they  are  always  affected  as  an  essential  part  of  the  complaint  is  a  dis- 
puted point,  but  they  often  become  more  or  less  involved.  The  lesions 
iave  been  studied  by  Coats,  Klebs,  Wagner,  and  others,  as  well  as  by 
Klein.  It  will  suffice  to  state  here  that  they  are  of  the  nature  of 
■vascular  changes,  followed  by  acute  nephritis,  both  parenchymatous  and 
interstitial,  according  to  Klein.  Klebs  has  described  a  condition  of 
glomerulo-nephritis  in  cases  of  scarlatina  which  die  with  symptoms  of 
anuria  and  uraemic  poisoning,  Avhere  the  kidneys  do  not  show  any 
marked  changes.  Klein  remarks  "  a  very  curious  fact  is  the  deposit  of 
lime  matter  in  the  epithelium  and  lumen  of  urinary  tubes,  first  of 
•cortex,  then  also  of  pyramids,  at  an  early  stage  of  scarlatina,  when  the 
kidney  otherwise  shows  only  very  slight  change." 

The  structures  of  the  fauces  are  the  seat  of  various  degrees  of  inflam- 
mation in  scarlet  fever,  which  may  terminate  in  destructive  lesions  ;  and 
Klein  has  described  peculiar  changes  in  the  following  lymphatic  struc- 
tures, namely,  the  lymphatic  follicles  at  the  root  of  the  tongue  and 
pharynx,  those  in  the  mucous  membrane  lining  the  posterior  surface  of 
the  epiglottis,  those  forming  the  tonsils,  those  in  the  mucous  membrane 
of  the  larynx  and  trachea,  and  those  in  the  submaxillary  lymphatic 
glands.  In  the  glands  of  the  neck  he  found  fibrinous  thrombi  in  the 
vems,  in  addition  to  other  changes.  In  severe  cases  the  tissues  of  the 
aeck  become  involved  in  inflammatory  oedema,  and  suppui-ation  or  even 
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gangrene  may  ensue.  Streptococci  are  abundant  in  the  glands,  and  in<- 
the  areas  of  sujipuration. 

The  liver  is  sliglitly  enlarged  ;  while  the  spleen  is  not  uncommonlj-- 
decidedly  increased  in  size  and  hypor<nemic.  Klein  has  described  various 
changes  in  these  organs  ;  and  in  the  liver  he  noticed  particularly  indica- 
tions of  acute  interstitial  hepatitis.  Tlie  mesenteric  glands  may  also  be- 
enlarged  and  congested.  A  catarrhal  state  of  the  gastro-intestinal 
mucous  membrane  is  not  uncommon. 

Vai  ■ious  morbid  conditions  of  the  nature  of  complications  or  sequelae- 
are  frequently  met  with  'in  fatal  cases  of  scarlatina,  such  as  serous 
inflammations,  bronchitis  or  pneumonia,  endocarditis,  or  suppurative 
aii'ections.  Mj'ocardial  changes  are  not  frequent.  In  malignant  forms 
of  the  disease  the  blood  remains  fluid  and  coagulable,  while  petechise  are 
noticed  in  connection  with  the  serous  membranes  ;  the  lungs  ai-e  the 
seat  of  hypostatic  congestion  and  oedema  ;  and  the  liver  and  spleen  may 
be  soft  and  pulpy. 

Symptoms. — Scarlatina  presents  several  well-marked  clinical  varie- 
ties, but  a  typical  case  will  first  be  described — Scarlatina  Simplex. 

1.  Incubation- stage. — The  period  of  incuhaiion  lasts  in  most  cases 
from  two  to  five  days  ;  it  may  not  be  longer  than  a  few  hours,  or  may 
extend  to  six  or  eight  days.  G-enerally  there  are  no  sj'mptoms,  but  the 
patient  may  be  somewhat  ailing,  languid,  and  restless. 

2.  Invasion-stage. — The  onset  of  scarlatina  is  usually  definite.  Chilli- 
ness is  felt,  but  not  severe  rigoi's,  followed  by  pyrexia,  the  tempera- 
ture generally  rising  rapidly  to  104°  or  more.  The  .skin  feels  hot  and' 
dry,  the  face  is  flushed,  and  the  pulse  is  very  frequent.  Sorethroat' 
is  complained  of,  and  on  examination  the  fauces  is  seen  to  be  red- 
and  dr}^,  while  the  neck  may  feel  stiff,  and  tenderness  is  noticed  about 
the  jaws.  Vomiting  is  often  a  prominent  symptom,  with  much  thirst, 
and  total  loss  of  appetite.  The  tongue  is  usually  furred,  and  red  at  the 
tip  and  edges,  presenting  also  enlarged  papilla3.  Pains  in  the  back  and 
limbs,  lassitude,  frontal  headache,  and  restlessness  are  generally  present ; 
and  there  may  be  some  nocturnal  delirium.  In  young  children  scarlatina^ 
is  sometimes  ushered  in  by  convulsions. 

3.  Ervption-stage. — The  scarlatinal  rash  generally  appeai-s  on  the 
2nd  day,  but  sometimes  it  comes  out  within  twelve  hours,  or  not 
nntil  the  3rd  or  4th  day.  Its  primary  seat  is  ordinarily  the  neck 
and  upper  part  of  the  chest,  but  it  spreads  rapidly  to  the  face,  as  well 
as  over  the  trunk  and  limbs.  Sometimes  it  appears  first  on  the  legs. 
The  eruption  begins  as  minute  bright  red  spots,  Avhich  speedily  coalesce 
to  foim  more  or  less  extensive  patches,  or  a  uniform  widely-spread  rash. 
The  precise  tint  varies,  but  it  is  usually  bright  scarlet,  or  of  a  boiled 
lobster  or  raspberry  hue,  though  it  becomes  darker  as  the  case  pro- 
gresses. The  colour  is  deeper  in  the  centre  of  each  spot,  and  disappears 
completely  on  pressure,  returning  again  on  removal  of  the  pressure, 
being  preceded  by  a  yellowish  hue.  The  patches  are  usually  very  dis- 
tinct in  the  flexures  of  the  joints.  The  rash  is  not  at  all  elevated  as  a 
rule,  but  occasionally  separate  spots  are  slightly  papular.  It  reaches 
its  height  usually  about  the  4th  or  5th  day  from  the  commencement 
of  the  illness,  and  begins  to  fade  from  that  to  the  6th  day.  It  has 
genera  lly  disappeared  before  the  9th  or  10th  day,  and  then  desqua- 
mation sets  in.  •  n  • 

Sudamina  are  frequently  observed  if  the  rash  is  intense,  especially  in 
adults.     They  are  seen  about  the  neck  and  chest,  in  the  axilla)  or  groins, . 
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iOi-  occasionally  over  the  whole  body.  The  skin  feels  dry,  and  offcen  in 
some  parts  rough,  presenting  the  condition  known  as  cutis  anserina. 
JTot  tinfreqnentiy  the  eyelids,  hands,  and  feet  ai^e  puffy.  The  patient 
often  experiences  a  sensation  of  heat  or  burning,  and  there  maybe  much 
itching  or  tingling. 

State  of  the  throat. — There  is  more  or  less  general  bright  redness  of  the 
fauces,  with  oedema  and  swelling.  The  surface  is  dry  or  covered  with 
viscid  mucus,  and  thick  opaque  secretion  is  often  seen  on  the  tonsils. 
These  may  be  slightly  ulcerated,  or  the  seat  of  suppuration.  There 
are  the  u.snal  subjective  symptoms  of  sore-tlu*oat,  with  pain  and  diffi- 
culty in  swallowing.  The  glands  about  the  angles  of  the  lower  jaw  are 
enlarged  and  painful ;  and  the  surrounding  subcutaneous  tissue  is  some- 
times oedematous.  The  mucous  membi-anes  lining  the  nose  and  mouth, 
.tis  well  as  the  conjunctivce,  are  often  red  a.nd  inflamed. 

The  temperature  usually  continues  to  rise  until  the  rash  attains  its 
.height;  then  it  remains  stationary,  and  subsides  as  the  eruption  begins 
■to  fade,  either  by  crisis  or  gradually.  It  ranges  as  a  i-ule  from  104 to 
105°  F.  There  is  a  slight  morning  remission.  The  pulse  is  frequent, 
.and  may  reach  120,  130, 160,  or  more  ;  it  varies  in  its  force,  but  is  usually 
.strong  and  fall.    It  falls  with  the  temperature. 

The  tongue  is  f  ui-red,  and  usually  presents  the  so-called  "  straw- 
berry "  appearance,  owing  to  the  papillfB  being  much  enlarged  and 
red,  and  projecting  through  the  fur,  so  that  the  surface  may  actually 
feel  rough.  As  it  cleans,  the  tongue  is  seen  to  be  red,  and  the 
papillfB  remain  prominent,  sometimes  for  a  considerable  period, 
j^ppetite  is  quite  lost,  but  there  is  much  thirst.  The  bowels  are  usually 
constipated.  More  or  less  headache  continues ;  while  the  patient  is 
l  estless  and  sleepless,  or  has  slight  nocturnal  delirium. 

The  urine  is  febrile;  uric  acid  and  urea  being  usually  increased. 
•Chloride  of  sodium  and  phosphates  are  diminished  in  quantity. 
Albumen  is  often  present,  and  sometimes  blood.  Renal  epithelium 
may  be  visible  under  the  microscope. 

•1.  Desquamation-stage. — The  symptoms  subside  more  or  less  rapidly, 
•and  then  the  epidermis  begins  to  be  shed,  this  pi-ocess  starting  where 
the  rash  first  appeared,  and  lasting  a  variable  period,  while  the 
amount  of  desquamation  also  differs  much,  being  usually  in  proportion 
to  the  intensity  of  the  rash,  and  the  number  of  sudamina.  Where  the 
skin  is  thin,  the  epidermis  comes  off  in  minute,  branny  scales  ;  in  other 
regions  it  foi-ms  small  patches;  but  where  the  cuticle  is  very  thick,  as 
over  the  palms  and  soles,  it  peels  off  in  extensive  pieces,  sometimes 
forming  a  mould  of  the  fingers  or  hand. 

Daring  this  period  the  j)ulse  and  temperature  frequently  fall  below 
the  normal  for  some  days.  The  urine  becomes  abundant  and  watery; 
■and  it  may  contain  a  considerable  amount  of  renal  and  vesical  epithe- 
lium. The  throat  often  remains  sore,  and  the  tonsils  enlarged,  for  some 
time  after  an  attack  of  scarlatina. 

Varieties. —  Scarlatina  presents  striking  varieties,  with  which  it  is 
very  important  to  be  familiar. 

1.  In  some  instances  the  symptoms  are  very  trifling,  the  temperature 
not  being  at  any  time  higher  than  101°  or  102^^,  and  only  a  slight  rash 
and  sore-throat  being  present,  which  soon  disappear.  It  is  even  pro- 
bable that  scarlatina  may  occur  without  any  rash,  especially  in  second 
attacks — *S'.  sijie  eruptione.  Latent  cases  also  undoubtedly  occur,  in 
which  the  fact  that  the  patient  has  suffered  from  scarlet  fever  is  only 
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known  by  cutaneous  desquamation,  or  the  development  of  albuminuria 
and  dropsy.  t 

2.  Scarlatina  Anginosa. — In  this  form  the  condition  of  the  throat  is 
serious,  and  gives  rise  to  severe  and  prominent  symiitoms.  There  is 
extensive  and  deep  inflammation  of  the  tissues,  the  redness  tending 
towards  a  dark  hue,  the  tonsils  and  uvula  being  much  swollen,  and  sticky 
mucus  and  secretion  covering  the  sui'face,  while  sometimes  diphtheritic- 
looking  patches  are  visible,  or  there  may  be  distinct  diphtheria.  Ulcera- 
tion then  often  supervenes,  or  occasionally  gangrene,  which  may  spread  , 
extensively,  and  may  even  involve  the  larynx.    Dangerous  haemorrhage 

is  thus  liable  to  be  caused.     The  glands  about  the  jaw  and  the  soft 
structures  of  the  neck  swell  considerably,  and  may  suppurate  or  slough 
to  a  variable  extent.     In  some  cases  the  salivary  glands  are  involved.  i 
The  throat  is  very  painful,  and  much  difficulty  is  experienced  in  opening  < 
the  mouth  and  examining  this  region  ;  Avhile  deglutition  is  exceedingly 
difficult  and  distressing,  and  fluids  tend  to  enter  the  posterior  nares  "* 
during  the  act  of  swallowing.    The  breath  is  intensely  disagreeable.  ' 

Often  there  is  much  swelling  of  the  nasal  mucous  membrane,  with 
offensive  and  irritating  discharges  from  the  nostrils,  or  blocking-up  of 
these  passages  by  secretion.    The  mouth  and  lips  are  also  sore  and  , 
cracked ;  and  the  tongue  has  a  darker  hue  than  in  ordinary  cases.  ■ 

The  rash  is  usually  delayed  in  its  appearance ;  is  less  marked  or  i 
diffused ;  disjsosed  to  fade  and  return  again ;  and  its  final  departure  ' 
occurs  later  than  in  ordinary  cases. 

The  general  symptoms  are  prone  to  be  of  a  low  type,  this  being  partly 
due  to  interference  with  respiration,  and  partly  to  the  absorption  of  ' 
septic  matters  from  the  throat.  ISTausea,  vomiting,  diarrhoea  with  ^ 
irritating  discharges,  and  tympanites  may  result  from  swallowing  these  < 
materials.  Should  a  case  of  this  kind  terminate  in  recovery,  the  | 
temperature  continues  high  after  the  rash  has  disappeared,  owing  to  the  i 
state  of  the  throat. 

3.  Scarlatina  Maligna. — The  symptoms  may  assume  an  exceedingly 
adynamic  or  malignant  type  in  connection  with  a  grave  state  of  the 
throat — S.  Maligna  Anginosa ;  and  the  same  course  of  events  may  happen 
during  any  severe  attack  of  scarlatina,  especially  if  the  patient  has  been 
previously  in  a  weak  or  unhealthy  condition.  Nervous  symptoms  are  | 
then  prominent  from  the  first.  There  is  much  prostration,  with  restless- 
ness, insomnia,  and  muttering  delirium;  followed  by  convulsions,  stupor, 

or  coma.    The  ^julse  is  very  feeble,  rapid,  small,  and  irregular ;  the  circu-  i 
lation  is  embarrassed,  as  evidenced  by  duskiness  of  the  face,  and  capil-  | 
lary  congestion  in  dependent  parts ;  while  petechioe  are  frequently  i 
observed,  and  sometimes  haamoi'rhages  occur.    Respiration  is  much 
hurried.    The  tongue  becomes  dry  and  brown. 

An  important  class  of  cases  of  malignant  scarlatina  are  those  in  which 
there  is  extreme  prostration  from  the  first,  with  intense  nervous  de- 
pression, the  poison  seeming  to  act  powerfully  upon  the  nervous  system. 
The  child  becomes  faint  and  sick,  is  pale  and  cold  or  almost  collapsed,  i 
very  restless  and  ranxious,  or  delirious.    The  pulse  is  extremely  rapid, 
weak,  small,  and  irregular.    The  depression  speedily  increases  ;  the  face  j 
becomes  very  pale,  livid,  or  mottled  ;  and  coma  or  convulsions  set  in.  j 
The  breathing  is  quick  and  irregular.    The  skin  becomes  cold,  or  alter-  j 
nately  hot  and  cold,  and  clammy  perspirations  break  out.    Death  may  ] 
take  place  before  the  eruption  has  time  to  appear;  or  a  slight  irregular  j 
rash  comes  out,  should  the  child  live  long  enough.  j 
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Several  cases  of  this  character  are  sometimes  met  with  in  the  same 
family,  its  membei-s  beino-  rapidly  carried  off  one  after  another. 

Complications  and  Sequelae. — 1.  The  most  frequent  and  important 
complication  in  scarlatina,  and  the  one  that  requires  special  notice,  is 
acute  nephritis  and  its  consequences.  It  is  impei-ative  in  all  cases  to 
examine  the  urine  at  frequent  intervals,  even  for  some  time  after 
apparent  convalescence.  There  is  often  a  certain  amount  of  albu- 
minuria, as  in  other  febrile  diseases,  but  this  disappears  as  the  fever 
subsides.  The  renal  affection  generally  appears  in  the  second  or  third 
week,  during  or  after  desquamation,  and  though  exposure  to  cold  seems 
to  excite  it  in  some  instances,  as  a  rule  it  cannot  be  traced  to  any  such 
obvious  cause.  The  symptoms  are  usually  similar  to  those  of  ordinary 
aaife  Bright'' s  disease.  The  urine  becomes  diminished  or  suppressed  ;  is 
concentrated ;  contains  more  or  less  blood,  or  lias  a  smoky  tint ;  is  highly 
albuminous  ;  and  presents  blood-corpuscles,  renal  epithelium,  and  epithe- 
lial, blo'od,  or  granular  casts  under  the  microscope.  Dropsy  sets  in, 
beginning  usually  in  the  subcutaneous  tissue,  and  it  may  spread  with 
great  rapidity,  becoming  more  or  less  general,  and  involving  the  serous 
membranes,  larynx,  and  lungs  in  some  cases.  More  or  less  pyrexia  is 
usually  present,  as  well  as  vomiting,  constipation,  headache,  and  drowsi- 
ness ;  while  there  is  always  a  danger  of  definite  urasmic  symptoms 
setting  in.  The  symptoms  often  subside,  complete  recovery  taking 
place;  or  a  form  of  chronic  Bright's  disease  remains  as  a  sequela. 
In  some  instances  the  renal  complication  is  indicated  by  grave  changes 
in  the  urine,  with  acute  urfBmic  symptoms,  proving  speedily  fatal.  In 
others  the  phenomena  are  very  mild,  and  convalescence  is  speedily 
established.  Sir  Greorge  Johnson  is  of  opinion  that  in  the  presence  of 
certain  casts  in  the  urine,  which  he  terms  "  exudation-cell  casts,"  or 
"white-cell  casts,"  and  which  he  thinks  may  probably  be  made  up  of 
leucocytes,  we  have  the  means  of  diagnosing  the  existence  of  the 
glomerulo-nephritis  of  Klebs. 

Other  important  complications  or  sequelm  \fh\c\\  maybe  associated  with 
scai'let  fever  include  : — 2.  Dropsy  without  albuminuria,  and  having  no 
obvious  cause.  3.  Ulceration  of  the  throat,  either  a  continuation  and 
extension  of  that  originally  present;  or  a  new  form,  spreading-  rapidly 
with  much  sloughing,  and  affecting  the  tissues  of  the  neck  widely.  Pus 
may  then  find  its  way  into  the  chest;  or  the  vessels  of  the  neck  may  be 
opened,  causing  fatal  hsemorrhage.  4.  Affections  of  the  joints,  either  of 
a  rheumatic  character,  generally  mild,  rarely  severe  ;  or  local  inflamma- 
tion, occasionally  ending  in  suppuration  or  in  chronic  disease.  The 
inflammation  is  sometimes  around,  rather  than  in  the  joints;  or  it  may 
be  as.sociated  with  the  muscles.  5.  Serous  inflammations,  which  exhibit 
a  special  tendency  to  become  purulent,  especially  pleurisy  and  pei'icar- 
ditis,  rarely  peritonitis,  being  usually,  but  not  necessaril}^,  associated  with 
renal  disease  or  rheumatism.  6.  Laryngitis,  bronchitis,  or  pneumonia. 
7.  Endocarditis,  which  may  lead  to  permanent  organic  affections  of  the 
valves  and  orifices  of  the  heart;  malignant  endocarditis  rarely ;  myo- 
carditis. 8.  Affections  of  the  ear.  These  are  highly  impoi-tant,  and 
include  inflammation  of  the  tympanum,  ending  in  suppuration,  followed 
by  rupture  of  the  tympanic  membrane  and  chronic  otorrhooa  ;  inflam- 
mation or  ulceration  of  the  Eustachian  tube,  with  subsequent  closure; 
deafness;  and  rarely  necrosis  of  the  bones,  which  may  cause  meningitis, 
thrombosis  of  the  lateral  sinus,  abscess  of  the  brain,  or  facial  paralysis. 
9.  Abscesses  in  various  parts,  as  in  the  neck,  behind  the  pharynx,  or  in 
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the  mastoid  cells,  but  especially  in  connection  with  lymphatic  glands. 
10.  Cancrum  oris.  11.  Conjunctivitis  and  keratitis,  with  destruction  of 
the  cornea  in  rare  instances. 

Among  the  exceptional  complications  or  sequelie  which  have  been 
described  in  scarlet  fever  may  be  mentioned  chorea;  convulsions  with 
hemiplegia;  mania  or  melancholia;  progressive  paralysis  of  the  limbs, 
with  wasting,  probably  due  to  neuintis ;  acute  tuberculosis;  and  sym- 
metrical gangrene.  Occasionally  the  glands  of  the  neck  remain  per- 
manently enlarged,  and  they  may  attain  a  very  great  size.  Scarlet 
fever  may  be  complicated  with  other  specific  diseases,  as  diphtheria  or 
whooping-cough. 

Diagnosis. — In  well-marked  cases  scarlet  fever  is  easily  recognized 
by  its  mode  of  onset,  with  rapid  and  high  fever,  sore-throat,  vomiting, 
and  peculiar  tongue  ;  the  early  development  of  the  rash  will  usually 
clear  up  any  doubt.  Pi-cvalence  of  the  disease,  or  the  fact  that  tiu! 
patient  has  been  exposed  to  infection,  will  help  the  diagnosis.  In  j-apidly 
fatal  cases  of  a  malignant  type  it  may  be  very  difficult  or  impossible  to 
recognize  scarlatina.  The  milder  types  of  the  disease  also  present 
decided  difficulties  in  diagnosis;  and  Avheu  the  rash  is  very  slight  and 
evanescent,  or  altogether  absent,  the  fact  that  an  individual  has  had 
scarlet  fever  may  only  be  known  by  the  occui'rence  of  marked  cutaneous 
desquamation,  or  the  development  of  symptoms  of  renal  disease.  There 
can  be  no  doubt,  moreover,  that  pai-ents  sometimes  deliberately  conceal 
their  knowledge  of  the  occurrence  of  mild  attacks  of  this  complaint,  and 
thus  much  mischief  is  done.  The  development  of  a  rheumatic  affection 
may  help  in  the  diagnosis  of  scarlatina  in  a  doubtful  case. 

The  exanthemata  ■\^'ith  which  scarlet  fever  is  liable  to  be  confounded 
are  measles,  rotheln,  typhus  possibly,  and  small-pox  -with  an  initial 
roseolar  rash.  It  may  be  very  difficult  to  distinguish  it  from  diphtheria, 
especially  when  an  erythematous  rash  appears  in  the  latter  disease. 
Septicaemia  may  also  simulate  scarlatina.  Other  conditions  to  be  borne 
in  mind  are  various  acute  throat-inflammations  ;  erythema,  urticaria, 
roseolar  eruptions,  or  acute  exfoliating  dermatitis ;  and  drug-rashes, 
especially  those  due  to  belladonna,  quinine,  and  iodide  of  potassium. 

Prognosis. — The  number  of  deaths  from  scarlatina  A-aries  greatly  at 
dilferent  periods,  and  in  different  epidemics,  but  the  mortality  from  this 
disease  is  considerable  every  year.  A  careful  prognosis  should  always 
be  given,  and  full  account  must  be  taken  of  the  possible  complications 
and  seqiielce.  The  complaint  is  most  fatal  among  very  young  children; 
and  in  large  towns,  especially  among  the  poorer  classes.  The  chief 
circumstances  which  render  the  prognosis  grave  are  a  severe  epidemic 
type  of  the  disease  ;  family  predisposition  to  a  fatal  termination  ;  great 
depression  at  an  early  period ;  very  higli  pyrexia ;  typhoid  symptoms 
at  any  time  ;  late  development  of,  or  a  tendency  to  duskiness  in  the 
eruption,  especially  if  accompanied  with  petechiiB  or  hamiorrhages ; 
prominent  nervous  symptoms  ;  extensive  membranous  deposit,  slougli- 
ing,  or  ulceration  about  the  throat,  haemorrhage  from  this  part,  and  other 
dangei'ous  local  complications;  laryngeal  obstruction;  renal  inflammation 
and  its  consequences  ;  and  severe  diarrha^a  or  vomiting.  Special  allusion 
must  be  made  to  pregnancy  and  parturition.  The  occurrence  of  scarlatina 
under  these  circumstances  is  extremely  dangerous,  and  life  may  be 
destroj^ed  in  a  few  hours. 

Treatment. — 1.  In  the  first  place,  the  general  measures  for  the 
prevention  of  infection  must  be  thoroughly  caiTied  out  in  every  parti- 
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<;ular  in  cases  of  scarlatina,  and  the  patients  kept  strictly  under 
observation  and  treatment  until  desquamation  has  entirely  ceased,  and 
4vll  danger  of  the  development  of  renal  disease  has  passed  awaj-. 
Isolation  or  removal  to  a  special  hospital  is  imperative. 

2.  In  ordinary  cases  little  more  than  general  management  is  required. 
The  bowels  should  be  acted  upon  occasionally  ;  and  a  simple  saline 
mixture  may  be  administered.  Barley-water,  lemonade,  or  iced  water 
may  be  given  freely  as  a  drink ;  and  a'  diet  of  milk  and  beef-tea  or 
•chicken-broth  allowed.  Jaccoud,  however,  insists  upon  the  great  import- 
ance of  an  absolute  milk-diet  in  scai^latina,  as  a  preventive  of  nephritis. 
The  skin  should  be  carefully  sponged  with  lukeAvarni  water  twice  a  day, 
different  parts  being  exposed  in  succession  and  then  dried ;  to  the 
water  may  be  added  a  little  carbolic  acid,  Condy's  fluid,  or  camphor,  to 
act  as  a  disinfectant.  Some  practitioners  prefer  a  daily  tepid  bath  :  and 
others  recommend  that  olive  oil,  grease,  vaseline,  or  glycerine  should  be 
rubbed  in,  or  carbolized  oil  applied,  either  from  the  first  or  as  soon  as 
•desquamation  begins.  When  the  fever  and  rash  have  subsided,  a  daily 
warm  bath  should  be  used,  the  patient  being  well  scrubbed  with  carbolic 
or  other  disinfectant  soaj).  Friction  with  pumice  stone  may  help 
desquamation. 

3.  A  specific  treatment  for  scarlatina  has  been  recommended  by  Dr. 
Illingworth,  and  also  spoken  favourably  of  by  others,  namely,  the 
administration  of  biniodide  of  mercury  to  act  as  a  gei-micide.  He 
•affirms  that  it  not  only  modifies  the  coarse  of  the  disease,  and  prevents 
its  worse  sequeliB,  but  is  also  an  efficient  prophylactic.  When  begun  on 
the  first  day  of  the  fever,  he  states  that  it  arrests  it,  prevents  the  rash 
developing,  and  rapidly  cures  the  inflamed  throat.  This  method  has, 
however,  been  tried  at  the  London  Fever  Hospital  without  beneficial 
results.  Other  special  remedies  which  have  been  advocated  in  the 
treatment  of  scarlatina  are  carbolic  acid,  salicylic  acid  or  salicylates, 
and  oxygen,  either  inhaled  or  administered  in  the  form  of  oxygenated 
water. 

•  4.  Some  of  the  principal  symptoms  which  may  call  for  active  inter- 
ference in  cases  of  scarlet  fever  will  now  be  considered. 

The  throat-symptoms  are  best  relieved  in  ordinary  cases,  if  necessary, 
by  .sucking  ice  or  inhaling  steam.  If  there  is  much  redness  and  swell- 
ing these  measures  should  be  steadily  persisted  in,  or  the  throat  may  be 
gargled  frequently  Avith  lukewarm  water,  if  the  patient  is  old  enough  to 
perform  this  act,  poultices  or  fomentations  being  at  the  same  time 
-applied  externally  over  the  neck,  or  cotton-wool.  It  may  possibly  be 
advisable  to  apply  a  few  leeches  about  the  angles  of  the  jaw,  but  very 
■seldom.  _  For  ulceration  and  gangrene  antisepHc  gargles  should  be  freely 
used,  or  if  these  cannot  be  employed,  the  application  may  be  made  with 
a  brush,  or  in  the  form  of  spray.  The  best  antiseptic  remedies  are 
carbolic  acid,  creasote,  chlorate  of  potassium,  Condy's  fluid,  or  sulphurous 
acid;  some  prefer  solution  of  chlorinated  soda,  chlorine  water,  dilute 
hydrochloric  acid,  common  salt,  peroxide  of  hydrogen,  boro-glyceride,  or 
tannic  acid.  It  may  be  requisite  to  touch  ulcers  with  nitrate  of  silver  or 
Its  solution.  Excessive  secretions  or  discharges  may  be  carefully  removed 
by  pieces  of  lint  soaked  in  a  disinfectant,  which  should  then  be  imme- 
■cliately  burnt. 

If  the  throat  is  in  a  serious  condition,  it  is  most  important  to  attend  to 
■.general  treatment.  J^ourishing  food,  in  the  form  of  soups,  meat-extracts, 
milJc,  etc.,  as  well  as  stimulants,  especially  port  wine  or  brandy,  must  be 
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given  more  or  less  freely  in  proportion  to  the  degree  of  prostration  of  the- 
patient,  which  is  often  considerable  in  these  cases.  At  the  same  time- 
tincture  of  perchloride  of  iron  should  be  administered  in  full  doses — 
H\xx-xl  every  three  or  foar  hours,  alone  or  combined  with  quinine  or  a 
mineral  acid,  or  with  chlorate  of  potassium.  In  some  cases  ammonia  and 
tincture  of  cinchona  are  preferable.  Carbolic  acid  and  sulphocarbolates, 
creasote,  hypochlorite  of  sodium,  the  hypo.sulphites,  and  other  antiseptics 
have  been  much  commended  in  scarlatina  anginosa,  and  there  is  no- 
harm  in  giving  either  of  these  along  with  the  remedies  ju.st  indicated. 
Chlorate  of  potassium  may  be  allowed  freely  as  a  drink.  When  the 
nostrils  are  blocked  up,  and  there  is  much  nasal  discharge,  it  is  well  to- 
wash  out  the  meatuses  occasionally  with  some  weak  disinfectant  solu- 
tion, or  a  weak  solution  of  nitrate  of  silver  may  be  required.  The  ears 
may  need  similar  treatment.  Should  there  be  a  discharge  from  the  con- 
junctivfe,  the  eyes  should  be  bathed  with  cold  water  at  intervals. 

In  actual  practice  it  is  not  uncommonly  exceedingly  difficult  to  carry 
out  the  instructions  just  given,  especially  when  Ave  have  to  deal  with 
young  children  who  cannot  or  will  not  swallow ;  much  must  then  depend 
upon  the  judgment,  sagacity,  and  firmness  of  the  practitioner,  but  it 
must  be  borne  iu  mind  that  the  only  hope  of  recovery  in  a  large  number 
of  this  class  of  cases  lies  in  free  support  of  the  patient,  and  if  the  neces- 
sary nutriment  cannot  be  introduced  into  the  stomach,  it  must  be- 
administered  by  enemata. 

The  other  conditions  which  are  likely  to  call  for  attention  in  scarlet 
fever  are  hyperpyrexia  ;  adynamic  symptoms  ;  restlessness,  sleepless- 
ness, or  delirium.    These  must  be  treated  as  in  other  febrile  diseases. 

5.  One  or  more  of  the  complications  and  sequelce  mentioned  often 
require  particular  treatment  in  cases  of  scarlatina.  Special  allusion 
must  be  made  to  the  management  of  the  renal  affection.  This  should 
be  combated  by  free  dry-cupping  over  the  loins,  or  it  may  in  some  cases 
even  be  advisable  to  take  a  little  blood  fi-om  the  renal  region  ;  the  appli- 
cation of  hot  poultices  over  the  same  region,  frequently  changed;  the- 
omployment  of  hot-air  or  vapour  baths,  in  order  to  excite  skin-action 
purgation  by  means  of  compound  jalap  powder;  and  a  plentiful  supply 
(if  diluent  drinks,  with  a  simple  saline  mixture.  When  the  acute  symp- 
toms have  subsided,  some  prepai'ation  of  iron  is  most  valuable,  especially 
the  tincture  of  the  perchloride ;  quinine  is  also  a  useful  remedy  at  this 
time.  When  otitis  occurs,  this  condition  requires  very  careful  attention,, 
and  it  may  be  necessaiy  to  puncture  the  membrana  tympani.  Hsfimor- 
rhage  from  the  throat  may  prove  troublesome  or  dangerous,  and  Mr. 
Pepper  has  successfully  tied  the  common  carotid  artery  for  bleeding  in 
connection  with  a  post-pharyngeal  abscess  after  scarlatina. 

6.  For  those  extremely  malignant  cases  of  scarlatina  which  are- 
attended  with  early  and  severe  cerebral  symptoms  no  treatment  is  of 
much  avail,  for  they  generally  prove  fatal.  The  use  of  a  hot  mustard- 
hath,  or  cold  water  uffusion  seems  likely  to  do  most  good.  A  blister  may 
be  applied  to  the  iiape  of  the  neck ;  and  stimulants  administered  by- 
means  of  enemata. 
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CHAPTER  VI. 

EUBEOLA—MORBILLI— MEASLES. 

aitiology. — Measles  is  mai^kedly  infectious,  especially  -when  the  eruption 
is  out,  and  its  contagium  passes  oiS  abundantly  in  the  exhalations  of  a 
patient,  but  especially  in  the  breath,  the  air  around  being  thus  contami- 
nated, though  it  is  not  very  diffusible.  The  disease  spreads  rapidly  in 
houses,  or  where  children  are  collected  together,  as  in  schools.  The 
couffh  in  the  catarrhal  stage  helps  its  dissemination.  It  is  also  conveyed 
by  fomites,  but  to  a  much  less  degree  than  scarlatina.  Children  have 
undoubtedly  taken  the  disease  from  sleeping  in  a  bed  or  room  previously 
occupied  by  a  patient  suffering  from  measles.  Inoculation  has  been 
accomplished  through  the  blood,  serum,  nasal  and  other  secretions. 
Infection  probably  lasts  from  the  incubation-period  for  at  least  a  month, 
and  it  may  be  two  months  ;  but  is  most  marked  during  the  prodromal 
and  eruption-stages.  The  time  the  contagium  clings  to  fomites  or  rooms 
is  uncei-tain.    A  second  attack  very  rarely  occurs. 

Micrococci  and  other  organisms  have  been  described  in  cases  of  measles 
in  the  blood,  the  catai-rhal  exudations,  the  expired  air,  the  papules  and. 
capillary  vessels  of  the  skin,  and  in  the  liver  and  lungs.  No  definite 
contagium  has,  however,  yet  been  detected. 

Children  are  most  frequently  affected  with  measles,  but  those  only  a 
few  months  old  often  escape  during  an  epidemic,  while  no  age  is  exempt. 
The  complaint  is  more  frequent  in  adults  than  scarlatina.  Epidemics 
are  more  liable  to  occur  during  cold  and  damp  seasons. 

Anatomical  Characters. — The  chief  anatomical  change  in  measles  is 
the  specific  eruption,  but  this  often  disappears  to  a  great  extent  after 
death.  It  is  due  to  hypertemia  of  the  skin,  with  some  inflammatory 
exudation ;  and  in  certain  forms  minute  extravasations  of  blood  occur. 
The  conjunctivjB,  and  the  mucous  lining  of  th.e  nasal  cavities,  their  com- 
municating sinuses,  the  throat,  and  the  aii--passages,  are  in  a  state  of 
congestion  or  catarrh.  More  or  less  bronchial  catarrh  is  invariably  pre- 
sent in  measles  ;  but  in  fatal  cases  there  is  usually  extensive  bronchitis, 
of  the  capillary  variety,  associated  with  collapse  of  the  lungs  and  lobular 
pneumonia.  Laryngitis  is  not  unfrequent.  The  bronchial  glands  are 
swollen.  The  gastro-intestinal  mucous  membrane  may  be  congested. 
Peyer's  glands  are  not  uncommonly  swollen,  and  may  reach  a  consider- 
able size.  The  spleen  is  moderately  enlarged.  The  blood  is  dark  and 
fluid  in  fatal  cases. 

Symptoms. — 1.  Incichat ion-stage.— This  generally  lasts  from  eight 
to  twelve  days,  but  may  possibly  extend  to  eighteen  days.  By  inocula- 
tion measles  has  been  produced  in  seven  days.  As  a  rule  there  ai-e  no 
symptoms  during  this  stage. 

2.  Invasion-stage. — Measles  usually  sets  in  somewhat  acutely,  with 
chilliness,  actual  rigors,  or  occasionally  convulsions.  Then  follow  the 
ordinary  symptoms  of  pyrexia,  but  these  are  not  of  great  severity  in  the 
majority  of  cases,  though  the  temperature  rises  rapidly  to  101°  or  102°, 
and  now  and  then  even  to  104°.  A  child  attacked  with  the  complaint 
is  languid,  irritable,  and  restless,  or  may  be  somewhat  delirious  at 
night.    The  most  striking  symptoms,  however,  are  those  of  catarrh  or 
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<JOryza.  The  eyes  are  injected  and  watery,  with  a  feeling  of  soreness 
and  sandiness,  and  a  dislike  for  light,  the  eyelids  being  also  red  and 
tanietied.  There  is  a  constant,  irritating,  watery  discharge  from  the 
nose,  with  frequent  sneezing  ;  and  occasionally  epistaxis  takes  place.  A 
sense  of  tightness,  fulness,  or  actual  pain  is  experienced  over  the  frontal 
sinuses.  _  The  throat  is  generally  slightly  sore  and  red,  or  may  even 
•oxhibit  intense  punctiform  redness;  while  the  voice  is  somewhat  husky 
or  hoarse  ;  but  these  symptoms  are  not  prominent.  Catarrh  of  the  aii^- 
passages  is  indicated  by  a  sense  of  tightness  and  uneasiness  over  the 
■<!hest ;  frequent  cough  ;  quick  breathing  ;  and  wheezing  or  dry  rhonchal 
sounds,  with  rhonchal  fremitus.  Some  degree  of  epigastric  pain  and 
tenderness  is  sometimes  complained  of,  or  even  general  abdominal  pains, 
•and  there  may  be  much  vomiting.  The  bowels  are  usually  consti- 
pated, but  may  be  relaxed. 

3.  Eruption-stage. — The  rash  of  measles  makes  its  appearance  in  most 
cases  on  the  4th  day,  but  may  come  out  from  the  1st  to  the  7th 
or  8th  day.  It  begins  usually  on  the  face,  especially  on  the  forehead, 
by  the  roots  of  the  hair,  on  the  bridge  of  the  nose,  on  the  chin,  and  on 
the  back  of  the  neck,  then  spreads  to  the  trunk,  and  lastly  to  the  limbs, 
-appearing  in  these  parts  in  almost  distinct  crops  on  three  successive  days. 
<3ccasionally  it  is  first  evident  on  the  limbs.  Commencing  as  small 
scattered  red  spots,  these  enlarge  to  the  size  of  a  millet-seed  or  a  small 
pea,  and  become  perceptibly  raised  and  papular,  especially  on  the  face, 
•eventually  being  flattened  at  the  summit.  They  are  distinct  to  the 
touch,  smooth,  and  sometimes  have  a  firm  feel.  Collie  states  that  with 
the  spots  coTne  out  very  minute  pimples,  occupying  chiefly  the  bridge  of 
the  nose  and  the  chin. 

The  eruption  tends  to  form  lines,  spirals,  or  patches  of  a  crescentic, 
semilunar,  or  irregulai'ly-circular  shape.  In  some  cases  it  is  so  abundant 
and  confluent  as  to  form  extensive,  irresfular,  thousfh  well-defined 
patches,  alriiost  uniformly  red,  but  with  elevations  upon  them  ;  in  othei's 
it  is  only  sparsely  scattered,  especially  on  the  limbs,  where  Collie  states 
that  it  does  not  usually  become  confluent ;  or  it  may  be  limited  to  the  face 
and  upper  -part  of  the  chest.  The  tint  varies,  and  is  described  as  rose- 
coloured,  dark-raspberry,  lilac,  and  yellowish-red  in  difl^erent  cases ;  it 
generally  tends  to  be  dusky.  It  is  moi^e  marked  and  brighter  on  exposed 
parts,  such  as  the  hands  and  face.  Pressure  removes  the  colour  tem- 
porarily, leaving  a  slight  yellowish  hue.  If  the  rash  is  very  intense, 
minute  vesicles  may  form;  and  small  petechial  extravasations  are  some- 
times observed.  It  goes  on  increasing  for  about  twelve  hours,  being  at 
its  height  on  the  6th  or  6th  day  of  the  disease  in  ordinary  cases,  and  then 
declines  in  the  same  order  in  which  it  appeared,  the  elevations  subsiding, 
and  only  a  i-eddish  or  coppery  discoloration  remaining,  the  latter  con- 
tinuing for  some  time.  The  cuticle  desquamates  slightly,  separating  in 
the  form  of  fine  powdery  scales,  especially  on  the  face  and  w'here  the 
eruption  has  been  considerable  ;  rarely  does  it  come  oft"  in  patches. 
Occasionally  the  eruption  suddenly  recedes.  During  the  height  of  the 
rash  the  face  and  hands  are  often  somewhat  pufi^y  and  swollen. 
Frequently  much  itching  is  felt,  and  the  skin  is  irritable. 

The  catarrhal  symptoms  generally  increase  during  the  progress  of  the 
eruption.  The  conjunctivae  and  mucous  membranes  of  the  nose,  mouth, 
and  throat  are  moi'e  or  less  inflamed,  and  various  discharges  escape,  or 
ulceration  is  occasionally  produced.  Deafness  is  now  and  then  noticed, 
owing  to  the  Eustachian  tube  being  involved.    The  tongue  is  much 
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farred,  usually  moist,  and  presents  a  few  enlarged  and  red  papillae  ;  it 
cleans  in  patches  ;  sometimes  it  tends  to  be  dry  and  brown.  Vomiting' 
and  diarrhoea  may  be  prominent  and  persistent  symptoms,  -when  the 
alimentary  canal  is  involved.  The  lymphatic  glands  of  the  neck  are 
often  enlarged.  The  chest-symptoms  and  physical  signs  indicate  more  or 
less  extensive  bronchial  catarrh,  the  cough  becoming  moist,  with  muco- 
purulent expectoration  ;  and  i-honchal  fremitus,  with  various  rhonchal 
sounds,  being  detected  on  examination. 

The  urine  is  febrile,  and  abundant  lithates  are  deposited  on  standing  - 
it  has  a  peculiar  odour ;  and  not  uncommonly  there  is  slight  albumi- 
nuria, or  sometimes  blood  is  passed.  The  sweat  and  breath  are' said  to- 
have  a  peculiar  smell  in  measles. 

Convalescence  genex-ally  begins  in  cases  of  measles  about  the  end  of  the 
first  week,  and  is  usually  complete  by  the  end  of  the  second  week. 

Temperature. — This  increases  up  to  the  height  of  the  lash,  especially 
dui'ing  the  later  period,  there  being,  according  to  Dr.  E.  Long  Fox,  a  fall 
befoi-e  the  commencement  of  the  eruption-stage.  It  does  not  usually* 
reach  above  103°.  Morning  remissions  may  be  slight,  marked,  or  absent. 
Defervescence  takes  place  from  the  fourth  to  the  tenth  day,  as  a  rule  by 
rapid  crisis,  the  temperature  falling  2",  3°  4°,  or  even  5°  in  12  hours. 
After  one  or  two  slight  evening  exacerbations  the  temperature  hecomes 
normal,  or  falls  even  below  this  point  for  a  few  days.  In  rare  instances 
it  rises  to  108°  or  109"^.  It  must  be  remembered  that  the  temperature 
may  be  much  influenced  by  complications  in  measles. 

Varieties. — The  varieties  of  measles  are  : — 1.  Morbilli  mitiores,. 
vulgares,  or  simplices. — This  is  the  ordinary  form  ah-eady  described. 
2.  Sine  eruptione. — Sometimes  there  is  fever  and  catai-rh,  but  no- 
eruption  appears.  3.  Sine  catarrho. — There  may  be  no  catai'rh,  and  it 
is  said  that  occasionally  even  pyrexia  is  absent,  so  that  the  disease  is 
merely  indicated  by  its  eruption.  4.  Graviores.  malignant,  blade,  or 
hvmorrliagic. — This  form  may  depend  upon  the  epidemic  character  of 
the  disease ;  or  upon  an  unhealthy  state  of  the  patient.  At  first  the 
.symptoms  may  be  mild,  or  they  assume  a  virulent  aspect  from  the 
outset.  The  malignant  variety  of  measles  is  characterized  by  typhoid 
symptoms ;  severe  nervous  disturbance ;  and  irregularities  in  the- 
eruption.  There  is  great  depression  and  prostration,  with  a  very  weak, 
frequent,  and  irregular  pulse,  cold  extremities,  a  dry  and  brown  tongue, 
and  sordes  on  the  teeth  and  lips.  Twitchings,  23icking  at  the  bed- 
clothes, convulsions,  delirium  of  a  low  and  muttering  character,  or 
stupor,  are  generally  observed  at  a  very  early  period.  The  eruption 
comes  out  only  slightly  and  ii'regularly,  often  receding  and  reappearing. 
It  is  distinctly  livid,  purple,  or  black,  being  mixed  with  abundant 
petechiae,  especially  about  the  legs  ;  and  sometimes  hEemorrhages  from 
mucous  surfaces  take  place.  Extensive  bronchitis,  pulmonary  conges- 
tion, or  pneumonia  are  very  liable  to  set  in.  Death  usually  occurs  from 
asthenia,  coma,  or  asphyxia. 

Complications  and  Sequelae. — These  include  : — 1.  Affections  of  the 
rei-piratory  organs  more  especially,  which  may  become  dangerous  during, 
or  subsequent  to,  the  attack  of  measles.  They  comprise  acute  laryngitis, 
catarrhal  or  croupous  ;  chronic  laryngitis  ;  capillary  bronchitis ;  chronic 
bronchial  catarrh ;  lobular  collapse ;  croupous  pneumonia  rarely ; 
catarrhal  or  broncho-pneumonia  ;  pleurisy  ;  very  rai  ely  gangrene  of  the 
lung.  2.  Conditions  of  the  nervous  s^j stem,  as  convulsions;  hemiplegia 
very    rarely,    paraplegia,   or   more  general  paralysis,  attributed  "to 


174 


THtiORy  AND  PRACTICE  OF  MEDICINE. 


disseminated  myelitis  or  polyneuritis;  or  false  disseminated  sclerosis, 
as  recently  described  by  Dr.  Dawson  Williams.  3.  Acute  tuberculosis 
or  phthisis.  An  attack  of  nieasles  is  believed  to  predispose  to  tuber- 
cular disease,  Avhicli  may  atlect  the  lungs  or  the  bronchial  glands,  or 
take  the  form  of  acute  miliary  tuberculosis.  4.  Inflammatory  affections 
in  connection  with  the  eyes,  nose,  or  ears,  tending  to  become  chronic,  and 
being  accompanied  with  dischai'ges  ;  these  may  ultimately  lead  to  serious 
consequences  in  exceptional  cases,  such  as  destruction  of  the  eye,  per- 
manent deafness,  cerebral  meningitis  or  abscess,  or  pyaemia.  5.  Inflam- 
mation of  the  tonsils,  or  of  the  lymphatic  glands  of  the  neck  and  other 
parts,  which  may  remain  permanently  enlarged.  6.  Severe  diarrhcea, 
which  may  become  chronic ;  or  occasionally  dysentery.  7.  Acute 
Bright's  disease  rarely.  8.  Severe  stomatitis  or  cancrum  oris  in  ex- 
ceptional instances,  in  children  lowered  by  bad  living  or  previous 
disease;  or  gangrene  of  the  labia  in  the  same  subjects.    9.  Diphtheria. 

Diagnosis. — Measles  has  chiefly  to  be  diagnosed  from  scarlet  fever  and 
rotheln.  From  the  former  it  is  usually  distinguished  at  first  by  the 
lesser  degree  of  severity  of  the  invasion-stage,  and  its  longer  duration, 
with  the  prominence  of  coryza  and  other  catarrhal  symptoms,  rather 
than  sore-throat.  The  later  appearance  of  the  rash,  Avith  its  mode  of 
arrangement,  papular  character,  and  colour,  seldom  leave  much  doubt. 
The  diagnosis  from  rotheln  will  be  pointed  ou.t  in  relation  to  that  disease. 
Other  complaints  or  conditions  with  which  measles  may  possibly  be  con- 
founded are  small-pox  in  the  early  stage  of  its  eruption,  and  at  the 
commencement  of  hiemorrhagic  cases  ;  typhtis  fever ;  influenza  at  first ; 
roseola ;  sj^ihilitic  exanthem ;  flea-bites ;  and  certain  drug-eruptions, 
especially  that  due  to  copaiba.  Proper  consideration  should  prevent  any 
such  mistake,  especially  if  a  doubtful  case  is  watched  for  a  short  time. 

Prognosis. — As  a  rule  the  immediate  prognosis  of  measles  is  favour- 
able, but  the  number  of  deaths  varies  much  in  diiferent  epidemics,  the 
average  being  about  10  to  12  per  cent.  The  mortality  is  greater  in 
very  young  children  and  in  elderly  persons  ;  in  large  towns ;  in  cold 
climates ;  during  cold  and  damp  seasons ;  or  during  extremely  hot 
seasons  in  hot  climates.  It  is  also  increased  by  unfavourable  hygienic 
conditions,  bad  feeding,  and  debility  or  impaired  health  from  any  cause. 
The  supervention  of  measles  in  cases  of  acute  or  prolonged  chronic 
disease  is  often  very  sei-ious ;  it  is  also  highly  dangerous  in  scurvy  and 
allied  conditions.  The  chief  sources  of  danger  in  measles  are  the  pul- 
monary complications.  The  malignant  variety  is  necessarily  exceedingly 
grave,  and  should  recovery  take  place  convalescence  is  much  delayed. 
SequelfB  are  very  liable  to  follow  measles,  and  these  must  be  borne  in 
mind  when  giving  a  prognosis;  while  it  may  be  a  long  time  before  the 
general  health  is  fully  re-established. 

Treatment.— Measles  must  be  dealt  with  as  an  infectious  disease,  but 
it  is  not  necessary  to  be  so  strict  as  in  the  case  of  scarlatina.  In  many 
instances  little  or  no  active  treatment  is  required,  and  the  patients  only 
need  to  be  properly  nursed  through  their  illness.  Decidedly  the  principal 
indication  in  the  majority  of  instances  is  to  ward  off  any  dangerous 
complications  in  connection  Avith  the  respiratory  organs.  This  is  best 
carried  out  by  keeping  the  patient  in  bed,  in  a  room  maintained  at  a 
uniform  temperature  of  from  60°  to  65*^  F.,  according  to  the  time  of  the 
year,  into  which  steam  from  a  boiling  kettle  may  be  admitted.  All 
exposure  to  draughts  must  be  carefully  avoided  until  the  entix-e  coarse 
of  the  disease  has  been  run  through,  and  the  bronchitic  symptoms  have 


subsided.  The  patieut  must  remain  quiet,  and  it  is  well  to  darken  the 
room  somewhat.  Only  a  liquid  diet  should  be  given,  but  it  need  not  be 
too  low.  The  bowels  must  be  kept  regularly  open  by  the  aid  of  mild 
aperients.  A  mixture  containing  solution  of  acetate  of  ammonium, 
ipecacuanha  wine,  and  compound  tincture  of  camphor  if  the  cough  is 
troublesome,  may  be  administered.  A  hard  cough  may  be  relieved  by 
applying  glycerine  or  glycerine  of  borax  to  the  throat.  If  tliere  is 
much  oppression  and  a  sense  of  tightness  about  the  chest,  a  sinapism 
■or  hot  poultices  or  fomentations  should  be  applied.  Thirst  is  to  be 
:alleviated  by  sucking  ice,  or  by  means  of  small  quantities  of  acid  drinks. 
If  there  is  much  heat  and  discomfort  about  the  skin,  careful  sponging 
with  tepid  water  may  be  resorted  to,  only  a  limited  surface  being  exposed 
at  the  same  time.  Should  bronchitis  become  extensive,  tending  to 
involve  the  smaller  tubes,  it  is  best  treated  at  first  by  giving  ipecacuanha 
wiue  in  moderate  doses  ;  avoiding  all  opiates  ;  encouraging  cough;  and 
applying  linseed-meal  poultices  or  sinapisms  freely  over  the  chest. 
Local  removal  of  blood  to  a  small  extent  may  now  and  then  be  indicated 
in  plethoric  children.  In  most  of  these  cases,  however,  stimulant 
remedies  are  called  for,  such  as  carbonate  of  ammonium,  spirit  of  chloro- 
foi-m,  and  squill,  with  more  or  less  wine  or  brandy,  and  abundance  of 
liquid  nourishment.  If  signs  of  suffocation  appear,  mustard  baths  or 
warm  baths  with  cold  douching  should  be  resorted  to,  as  well  as  artificial 
respiration.  All  forms  of  pneumonia  require  a  stimulant  plan  of  treat- 
ment in  cases  of  measles. 

Laryngeal  symptoms  should  be  treated  by  the  constant  application  of 
heat  and  moisture  externally  over  the  lax^ynx  ;  the  assiduous  employ- 
ment of  inhalations  of  steam ;  and  other  suitable  measui-es.  Other 
complications  must  be  attended  to  as  they  arise. 

Any  tendency  towards  the  typhoid  condition  must  be  combated  by  the 
free  use  of  stimulants  and  nourisliing  food.  If  the  eruption  suddenly 
recedes,  it  is  recommended  to  try  to  bring  it  out  again  by  means  of 
various  baths,  and  by  the  administi^ation  of  warm  drinks  internally,  but 
this  must  be  done  with  caiition. 

During  convalescence  from  measles  it  is  necessary  to  exercise  much  care 
for  some  time ;  to  guard  against  colds  ;  and,  in  order  to  restore  the 
health  fully,  it  is  often  advisable  to  give  quinine,  iron,  and  cod-liver  oil, 
and  to  send  the  patient  for  change  of  air  to  a  suitable  climate ;  cold 
bathing,  especially  with  salt  water,  may  also  be  useful.  The  clothing 
must  be  warm,  and  flannel  should  be  worn  next  the  skin.  Sequelae  not 
uncommonly  require  attention  after  measles. 


CHAPTER  Vn. 

RUBELLA— EOTHE  LN— EUBEOLA  NOT  HA— EPIDE  MIC 
EOSEOLA— GERMAN  MEASLES. 

.Etiology. — Rotheln  has  been  regarded  either  as  a  mild  form  of  measles 
or  scai'latina ;  or  as  a  combination  of  these  two  diseases,  and  heiace 
termed  hybrid  measles  or  hybrid  scarlatina.  The  general  opinion,  how- 
ever, is  that  it  is  quite  distinct  from  both  these  complaints,  though 
resembling  them  in  many  of  its  features,  and  that  it  is  undoubtedly  an 
independent  acute  s'pecific  fever,  propagated  by  a  specific  contagium.  Dr. 
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Robert  Liveing  believes  that  rotheln  is  far  less  couta{?ioiis  than  either 
measles  or  scarlatina,  but  that  it  is  more  distinctly  epidemic,  at  least  in 
this  country,  even  than  ordinary  measles,  and  certainly  more  so  thai* 
scarlatina.  The  contagium  probably  comes  off  in  the  breath  and 
cutaneous  exhalations.  The  disease  (mly  occurs  once  usually.  Adults 
who  have  had  measles  maybe  attacked  with  rotheln,  as  well  as  children. 

Symptoms. — Rotheln  is  almost  invariably  a  very  mild  disease,  but  in 
exceptional  instances  it  assumes  a  serious  type,  as  in  two  epidemics 
observed  by  Dr.  Cheadle,  in  which  the  symptoms  were  of  a  severe  and 
even  malignant  character;  and  I  have  met  with  cases  of  a  similar  kind. 

1.  Incubation-stage. — The  incubation-period  of  rotheln  may  rano^e 
from  ten  to  twenty-one  days.    There  are  no  symptoms.  " 

2.  Invasion- stage. — Rotheln  may  bo  ushered  in  with  slight  shiver- 
ings,  pains  about  the  body  and  limbs,  and  pyrexia;  while  sore-throat  is 
almost  always  complained  of,  which  differs  from  that  of  scarlatina  in 
being  much  less  severe,  there  being  only  slight  injection,  or  spots  and 
streaks  of  redness,  and  perhaps  a  little  swelling  of  the  tonsils ;  the  local 
inflammation  very  seldom  goes  on  to  ulceration.  The  lymphatic  glands- 
at  the  back  of  the  neck  are  frequently  enlarged  ;  and  sometimes  those- 
in  other  parts  of  the  body.  In  many  cases,  but  not  nearly  so  frequentlv, 
signs  of  catarrh  are  present,  such  as  are  observed  in  measles.  The- 
intensity  of  the  symptoms  is  generally  comparatively  mild,  and  not 
uncommonly  they  ai'e  quite  insignificant  ;  though,  on  the  other  hand, 
they  may  be  rather  sevei^e,  the  temperature  running  up  to  103°,  or  even 
higher  in  some  instances  ;  usually  it  reaches  its  acme  on  the  second  day. 

3.  Ernption-sfage. — The  rash  of  rotheln  comes  out  generally  on  the- 
2nd  day,  or  even  within  the  fii-st  2-1!  hours  ;  it  may  be  delayed, 
however,  until  the  3rd  or  4th  day.  Its  amount  is  usually  in  propor- 
tion to  the  intensity  of  the  early  symptoms.  It  appears  more  oi- 
less  simiiltaneously  over  the  body,  but  rather  earlier  on  the  face  and 
chest,  and  is  less  marked  on  the  limbs  than  elsewhere.  At  first  the 
rash  resembles  that  of  measles,  consisting  of  a  number  of  minute  red 
papules,  Avhich  become  grouped  in  patches,  but  these  are  more  irregular 
and  less  distinctly  crescentic  than  the  patches  observed  in  measles. 
The  colour  is  also  rather  brighter  than  in  this  disease,  and  it  is  deeper- 
at  the  centre  than  towards  the  circumference  of  the  patches;  a  brownish 
hue  has  been  described.  In  some  instances  the  groups  coalesce  either 
partially  or  completely,  so  that  the  skin  is  uniformly  red  over  a  greater 
or  less  extent  of  surface,  and  then  the  rash  becomes  more  like  that 
of  scarlatina.  The  eruption  lasts  longer  than  that  of  either  measles  or 
scarlatina,  its  duration  being  never  less  than  four  or  five  days,  and  it 
may  continue  for  eight  or  ten  days.  Slight  desquamation  of  the  cuticle 
follows,  but  this  is  never  a  prominent  feature,  being  merely  of  a  fur- 
furaceous  character.  When  the  rash  appears,  the  general  symptoms 
abate  considerably  in  most  cases,  but  the  sore-throat  persists,  being- 
often  the  last  symptom  complained  of,  and  continuing  sometimes  for 
several  days  after  the  rash  has  disappeared. 

Rotheln  is  unattended  by  any  particular  complications  or  sequeloi  as  a 
rule.  Slight  albuminuria  is  not  uncommon,  but  it  soon  passes 'away. 
In  rare  instances  acute  renal  disease  with  droj^sy  sets  in  ;  and  I  believe 
that  I  have  met  with  a  case  in  which  a  fatal  result  has  thus  been 
brought  about. 

Diagnosis. — Rotheln  is  distinguished  from  measles  by  the  shorter 
duration  of  the  invasion-stage ;  milder  symptoms  and  more  sore-throat 
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than  catarrli  usually  ;  and  the  distribution,  cliaracters,  and  course  of  the 
rash.  The  earlier  enlai^gement  of  the  glands  of  the  neck  is  also  said  to 
be  a  point  of  distinction.  As  a  rule,  the  eruption  is  quite  diif  erent  from 
that  of  scarlatina.  For  a  full  discussion  of  the  diagnosis  of  rotheln, 
the  reader  is  referred  to  a  recent  valuable  contribution  on  the  subject 
by  Dr.  Clement  Dukes,  of  Rugby. 

Prognosis. — This  is  highly  favourable,  death  from  rotheln  being  an 
exceedingly  rare  event,  while  recovery  is  usually  speedy  and  complete. 

Treatment. — All  that  is  needed  is  to  keep  the  patient  in  bed  ;  to  give 
a  liquid  diet ;  and  to  administer  an  aperient  if  necessary,  with  some 
simple  saline  mixture.  Should  the  throat  be  very  sore,  it  may  be  gargled 
with  milk  and  warm  water.  Of  course  the  treatment  must  be  modified 
in  severe  cases,  according  to  the  symptoms  present. 


CHAPTER  VIII. 

VARIOLA  —SMALL-POX. 

iEtiology. — The  specific  poison  which  generates  small-pox  is  very  easily 
conveyed  from  one  individual  to  another  by  inoculation,  contact,  and 
infection  through  the  atmosphei^e.  It  exists  in  the  blood,  in  the  contents 
of  the  eruption,  and  in  the  substance  of  the  dried  scabs,  being  also 
given  off  abundaiitly  in  the  various  secretions,  excretions,  and  exhala- 
tions, especially  in  those  emanating  from  the  lunga  and  skin.  Inoculation 
can  be  accomplished  through  the  blood,  as  well  as  most  effectually 
through  the  contents  of  the  eruption,  and  the  dried  scabs  which  follow 
the  pustules.  Small-pox  is  one  of  the  most  infectious  diseases,  and  its 
contagium  can  be  conveyed  to  considerable  distances  through  the  air, 
especially  from  small-pox  hospitals.  It  is  exceedingly  dangerous  to  be 
in  the  vicinity  of  a  patient  suffering  from  this  disease,  even  in  its  mildest 
form,  as  this  may  originate  the  most  vii'ulent  type.  The  fluid  obtained 
from  the  small-pox  eruption  can  be  kept  for  an  indefinite  time  between 
two  pieces  of  glass,  or  on  ivory  points,  and  still  retains  its  contagious 
properties.  The  poison  also  clings  tenaciously  to  fomites,  especially  to 
clothes  and  other  articles  of  a  rough  texture,  and  retains  its  vitality  for 
a  long  period;  therefore  it  is  highly  dangerous  to  go  into  a  room  which 
has  been  occupied  by  a  small-pox  patient  until  this  has  been  most 
thoroughly  disinfected ;  while  clothing,  bedding,  and  other  articles  will 
certainly  propagate  the  disease  unless  treated  in  a  similar  manner. 
There  can  be  no  doubt  but  that  the  disease  has  been  not  uncommonly 
conveyed  by  the  agency  of  cabs.  I  formerly  met  with  several  instances 
in  which  persons  suffering  from  early  or  mild  variola  came  as  hospital 
out-patients,  and  it  is  highly  probable  that  the  affection  is  sometimes 
thus  disseminated.  Further,  the  complaint  may  be  so  slight  that  those 
suffering  from  it  attend  to  their  daily  avocations  during  the  entire 
course  of  the  attack,  and  thus  carry  infection  far  and  wide. 

In  cases  of  small-pox  micrococci  have  been  found  in  the  pustules  and 
neighbouring  lymphatics  of  the  skin,  and  are  said  to  take  a  prominent 
part  in  developing  the  eruption,  being  also  present  in  connection  with 
certain  secondary  lesions  which  occur  in  internal  organs.    These  have 
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been  regarded  as  the  contagiura,  but  on  no  adequate  grounds,  and 
nothing  definite  is  known  as  to  its  real  nature. 

The  safer  conclusion  as  regards  the  time  during  which  infection  lasts 
in  small-pox  is  to  consider  it  as  at  any  rate  beginning  with  the  earliest 
appearance  of  symptoms,  and  continuing  for  some  time  after  the  eruption 
has  disappeared  ;  it  has  even  been  supposed  that  the  complaint  may  be 
conveyed  in  the  incubation-stage.  The  danger  is  greatest  during  the 
period  of  suppuration.  It  is  very  impoi-tant'to  bear  in  mind  that  the 
bodies  of  those  who  have  died  from  small-pox  may  undoubtedly  convey 
infection.  A  second  attack  is  only  rarely  met  with,  but  even  a  third 
may  occur. 

Predisposing  causes. — Variola  may  be  met  with  at  any  age.  It  attacks 
most  commonly  and  most  severely  those  who  have  either  not  been 
vaccinated  at  all,  or  only  inefficiently.  Collie  writes:  "Efficient  vacci- 
nation destroys  entirely  the  susceptibility  of  the  individual  to  small-pox. 
In  no  case  have  I  met  with  an  efficiently  vaccinated  small-pox  nurse, 
unprotected  by  a  previous  attack,  who  contracted  small-pox,  however 
much  exposed  to  it."  Constitution  and  race  seem  to  influence  the  occur- 
rence and  characters  of  the  disease.  Some  individuals  resist  all  infec- 
tion, and  cannot  even  be  inoculated.  The  negro  and  dark  races  generally 
suffer  severely.  Dread  of  infection  is  said  to  act  as  a  predisposing  cause 
of  small-pox.  The  lower  classes  suffer  most ;  but  general  insanitary 
conditions  are  said  to  have  no  influence  over  the  spread  of  the  disease, 
except  in  so  far  as  these  may  favour  the  action  of  the  cause  of  over- 
crowding (Collie). 

Anatomical  Characters. — The  eruption  of  small-pox  constitutes  one 
of  its  most  prominent  anatomical  characters,  and  it  is  the  result  of  a 
circumscribed  inflammation  of  the  skin,  extending  more  or  less  deepl}". 
There  is  first  congestion,  which  some  believe  begins  in  the  follicles  of 
the  skin.  Then  the  papillaa  enlarge,  and  the  cells  of  the  rete  muco.sum 
increase,  thus  giving  rise  to  papules.  A  layer  of  soft  whitish  exudation 
is  described  as  forming  between  the  cuticle  and  the  true  skin,  due  to 
proliferation  of  the  cells  of  the  rete  mucosum.  Next  a  clear  fluid 
collects  beneath  the  suiDerficial  layer  of  the  epidermis,  a  vesicle  being 
thus  formed,  and  subsequently  pus  is  produced.  The  pustules  either 
rupture,  or  dry  up  and  shrivel.  The  true  skin  may  he  extensively 
involved  and  destroyed. 

Mucous  surfaces  are  not  uncommonly  affected  in  small-pox,  especially 
the  conjunctivse,  and  the  mucous  membranes  of  the  mouth,  throat,  and 
nose.  Occasionally  the  whole  extent  of  the  respiratory  or  alimentaiy 
mucous  tract  is  involved.  There  may  be  merely  signs  of  inflammation ; 
or  the  specific  eruption  may  be  observed  in  certain  parts.  Collie  states 
that  it  is  found  on  the  mucous  membr-ane  of  the  cheeks,  on  the  tongue 
towards  the  tip  and  edges,  on  the  hard  and  soft  palate,  on  the  tonsils,  on 
the  epiglottis,  in  the  lai-ynx  and  trachea,  occasionally  in  the  bronchi  as 
far  as  the  third  division,  and  in  the  oesophagus,  but  not  in  the  stomach 
or  intestine.  It  has  been  described  as  occurring  even  on  serous  surfaces. 
Various  organs  are  often  inflamed  in  small-pox,  as  well  as  serous  mem- 
branes, especially  the  pleura,  and  the  exudations  resulting  therefrom  are 
liable  to  be  of  a  low  type,  or  of  a  sanguineous  nature.  Weigert  observed 
that  early  in  the  suppurative  stage  of  small-pox  cylindrical  masses  are 
seen  under  the  microscope  in  various  organs,  particularly  the  liver,  spleen, 
'  lymphatic  glands,  and  kidneys,  consisting  entirely  of  capillaries  plugged 
.yKvifch  micrococci,  which  have  found  their  way  from  the  eruption  into  the 
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-cii-culatlon,  probably  through  the  lymphatics.  Afterwards,  although 
.the  organs  appear  quite  healthy  to  the  naked  eye,  each  plug  becomes 
surrounded  by  a  zone  of  altered  tissue,  the  nuclei  of  the  cells  being 
■\vasted.  Ultimately  infiltration  with  leucocytes  may  take  place,  and  a 
circumscribed  miliary  abscess  is  formed,  with  a  surrounding  zone  of 
cono-estion.  This,  however,  probably  depends  upon  the  quantity  and 
proo-ress  of  the  cutaneous  suppuration,  and  on  the  degree  in  which  the 
circiilation  becomes  impregnated  with  septic  material  (Burdon-Sander- 
son).  The  heart,  kidneys,  liver,  and  voluntary  muscles  generally  are 
fonnd  to  be  very  soft  in  fatal  cases  of  small-pox,  being  the  seat  of  acute 
defeneration.  The  spleen  is  usually  enlarged  and  pulpy.  In  children 
Peyer's  patches  are  swollen  and  congested,  but  the  patches  nearest  the 
valve  are  unaffected  (Collie).  PetechiiB  and  haemorrhages  in  various 
parts  are  met  with  in  certain  forms  of  small-pox.  Different  lesions  of 
the  nature  of  complications  may  be  found  at  the  post-mortem  examination. 
Putrefaction  proceeds  rapidly  after  death. 

Symptoms. — 1.  Incubation-stage. — After  inoculation  of  the  small-pox 
virus  the  first  symptoms  appear  in  seven  days.  When  communicated  by 
infection,  the  incubation-period  is  almost  always  twelve  days,  but  it  may 
be  a  day  or  two  longer  or  shorter.  Fifteen  days  is  its  extreme  duration. 
During  this  period  there  may  be  some  feeling  of  general  illness,  but  no 
definite  symptoms  are  noticed. 

2.  Invasion-stage. — -Small-pox  usually  commences  suddenly,  with 
chills  or  repeated  and  well-marked  rigors,  followed  by  j^yrexial 
symptoms,  constituting  the  primarrj  fever.  The  temperature  rises 
rapidly,  and  may  reach  lOis^  or  106°  before  the  eruption  appears, 
Along  with  the  usual  symptoms  of  fever,  which  are  generally  severe, 
±here  are  others  of  a  very  significant  character,  namely,  a  feeling  of 
marked  uneasiness  and  fulness  or  actual  pain  in  the  epigastrium,  with 
nausea  and  more  or  less  obstinate  vomiting;  pains  over  the  body 
generally,  but  especially  in  the  middle  of  the  back,  opposite  the  lower 
dorsal,  lumbar,  and  sacral  regions,  this  pain  not  being  aggravated  by 
movement ;  and  considerable  debility  and  sense  of  illness,  with  tremu- 
lousness  of  the  muscles.  Even  in  mild  cases  it  is  often  remarkable  hovf 
prominent  these  symptoms  are.  Much  headache  is  usually  complained 
of,  while  the  face  is  flushed,  and  the  carotids  thi'ob.  In  some  cases  the 
disease  sets  in  with  marked  nervous  symptoms,  such  as  restlessness, 
delirium,  somnolence,  stupor,  coma,  or  convulsions,  the  last-mentioned 
being  particularly  frequent  in  children.  Occasionally  there  is  consider- 
able sore-throat  or  coryza.  The  severity  of  the  symptoms  at  this  period 
is  generally  in  proportion  to  that  of  the  subsequent  stages. 

3.  Eritptbon- stage. — -For  some  years  particular  attention  has  been 
called  to  the  fact  that  in  some  epidemics  of  small-pox  the  eruption 
characteristic  of  this  disease  is  often  jDreceded  by  "  prodromal  exan- 
thems."  They  are  met  with  very  irregularly  in  different  epidemics, 
and  the  percentage  of  cases  in  which  they  occur  is  also  very  variable^ 
These  exanthems  appear  from  one  to  five  days  before  the  small-pox; 
•eruption,  and  are  described  as  presenting  two  varieties,  the  clifuse 
srarlatiniform,  and  the  macular  or  measly,  generally  accompanied  with 
.petcchiae;  they  may  occur  singly  or  together.  In  exceptional  instances 
'ATI  urticarial  rash  has  been  seen.  Their  extent  is  very  variable ;  the 
J-ashos  without  petechia)  may  cover  large  areas,  or  even  the  entire  body,' 
.presenting  a  strong  resemblance  to  scarlet-fever  or  measles,  but  inothe"^ 
Jin.stances.they  are  limited  to  certain  regions,  and  this  isusunlly.  theeasd 


180 


THEORY  AND  PRACTICE  OP  MEDICINE. 


with  regard  to  the  petechia).  The  scarlet  rash  is  most  marked  and  most 
frequent  on  the  lower  abdomen,  where  it  forms  a  triangle,  having  for  it» 
base  a  line  drawn  through  the  umbilicus,  and  its  apex  the  symphysis 
pubis  ;  and  on  the  upper  and  inner  parts  of  the  thighs,  the  sides,  the 
axilljE,  and  the  inner  surface  of  the  arms.  It  is  occasionally  accom- 
panied by  a  few  papules.  The  measly  rash  is  most  common  on  the 
chest,  arms,  and  legs  (Collie).  These  initial  rashes  may  be  useful  in 
the  diagnosis  of  cases  of  small-pox  before  the  true  eruption  appears. 
Usually  they  disappear  as  this  comes  out,  but  sometimes  they  pei'sist 
more  or  less. 

The  characteristic  eruption  of  small-pox  appears  generally  during 
the  3rd  day,  but  may  come  out  on  the  2nd,  or  be  delayed  until  the 
beginning  of  the  4th.  The  face  is  almost  invariably  its  primary  seat, 
especially  the  forehead,  but  it  may  also  appear  about  the  wrists  and 
hips.  It  spreads  over  the  body  and  limbs  in  from  one  to  two  days,  andl 
is  described  as  forming  three  successive  crops.  The  number  of  spots  or 
"  pocks  "  varies  from  just  a  few  to  thousands,  but  as  a  rule  from  100  to 
300  are  present.  On  the  face  they  are  more  abundant  than  elsewhere. 
They  are  either  distinct  or  run  together  in  different  ways,  thus  giving 
rise  to  certain  varieties  which  will  presently  be  noticed. 

Characters. — If  a  typical  individual  pock  be  observed,  it  will  be  found 
to  pass  through  the  following  course.  It  starts  as  a  minute  bright  red 
spot,  a  little  raised ;  enlarging  and  becoming  more  elevated,  it  forms  a 
distinct  papule  on  the  2nd  or  3rd  day,  circular,  well-defined,  flattened 
at  the  top,  and  having  a  peculiar  solid,  hard,  dense  feel,  compared  to  that 
of  a  shot  or  mustard-seed  under  the  skin,  which  is  very  characteristic. 
This  soon  changes  into  a  vesicle,  a  little  clear  thin  fluid  collecting  in  the 
centre,  under  the  epidermis.  About  the  5th  day  a  depression  forms  on 
the  top  of  the  pock,  which  thus  becomes  umbilicated  ;  at  the  same  time 
the  contents  gradually  assume  a  purulent  character,  this  change  begin- 
ning at  the  circumference,  the  central  part  still  for  some  time  remaining 
vesicular,  and  this  vesicular  portion  is  stated  to  be  distinctly  separated 
from  the  surrounding  pus  by  a  transverse  partition,  so  that  the  two 
spaces  may  be  severally  emptied  of  their  contents.  At  this  time  a 
distinct  ring  of  inflammatory  redness  ajjpears  ai'ouud  each  pock.  The 
pus  increases  in  quantity,  and  after  a  while  the  umbili cation  disappears, 
the  pock  becoming  either  globular  or  pointed  at  the  top ;  while  the 
colour  changes  to  yellow.  Its  interior  is  divided  into  a  variable  number 
of  areolae  or  compartments,  sometimes  regularly  arranged  and  of  equal 
size,  but  usually  irregular  and  unequal,  the  partitions  being  formed  by 
the  white  substance  already  mentioned.  With  regard  to  the  cause  of 
the  umbilication,  it  has  been  attributed  to  the  passage  of  a  gland-duct 
or  hair-follicle  through  the  pock  ;  or  to  a  central  organic  connection 
between  the  epidermis  and  cutis,  which  finally  gives  way. 

About  the  8th  day  the  pustule  is  at  its  height,  having  arrived  at 
the  end  of  the  stage  of  maturation.  Then  it  undergoes  retrograde 
changes.  From  the  8th  to  the  Ilth  day  it  either  bursts,  its  contents 
being  discharged  and  drying  up,  so  as  to  form  a  yellowish-brown 
scab  ;  or  it  shrivels  and  dries  up  without  rupturing.  The  scab  usually 
separates  from  the  11th  to  the  14th  day,  leaving  a  stain  of  a  reddish- 
brown  colour,  which  remains  for  a  variable  period ;  sometimes  scabs 
continue  for  a  long  time  adherent,  particularly  about  the  nose  and  on 
the  scalp.  When  they  fall  off  the  face  and  the  body  generally,  there  is 
fine,  scaly  desquamation  (Collie).    If  the  cutis  is  at  all  destroyed,  a  pit, 
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is  left  of  greater  or  less  depth,  which  ultimately  becomes  of  a  dead- 
white  colour. 

The  course  of  small-pox  eruption  just  descmbed  is  materially  modified 
bv  circumstances  which  will  be  alluded  to  presently.  It  is  generally  com- 
pleted on  the  face  before  other  parts  of  the  body;  and  is  inftuenced  by  the 
reo-ion  which  the  eruption  occupies.  On  the  soles  of  the  feet  particularly, 
on°the  palms  of  the  hands  and  under  the  nails,  where  the  epidermis  is 
very  thick,  the  pocka  may  be  seen  as  yellow-brown  spots,  which  cannot 
discharge  their  contents  until  the  epidermis  has  come  ofE,  and  this  often 
takes  a  long  time  (Collie). 

The  appearances  and  symptoms  associated  with  the  eruption  of  small- 
pox will  vary  according  to  its  amount.  If  it  is  at  all  considerable,  there 
is  tumefaction  and  puifiness  of  the  scalp,  face,  neck,  and  other  parts, 
accompanied  with  a  sensation  of  throbbing  and  tightness.  The  eyelids 
may  be  so  swollen  as  to  be  completely  closed.  The  skin  is  generally  of 
a  deep  red  colour  between  the  pocks,  and  feels  more  or  less  sore  and 
tender.  There  is  almost  always  most  uncomfortable  itching,  which, 
induces  patients  to  scratch  themselves,  thus  causing  much  soreness  and 
ultimate  disfigurement.  A  characteristic,  unpleasant,  sickly  odour  is 
exhaled  from  the  body. 

When  the  small-pox  eruption  involves  the  mucous  membrane  of  the 
mouth  and  throat,  it  is  accompanied  with  soreness,  salivation,  and  dys- 
phagia. There  is  often  a  discharge  from  the  nostrils,  or  these  passages 
iU'vj  blocked  up.  Sometimes  the  larynx,  trachea,  and  bronchi  are  in- 
volved, as  indicated  by  hoarseness,  cough,  and  more  or  less  dyspnoea. 
The  urino-genital  mucous  membrane  is  often  affected,  causing  much 
pain  and  soreness,  with  dysuria,  and  sometimes  hfematuria.  DiarrhcBa 
is  not  an  uncommon  symptom  in  cases  of  small-pox. 

The  conjunctiva  is  frequently  in  an  irritable  and  inflamed  condition, 
and  hence  a  burning  sensation  is  experienced  about  the  eyelids,  accom- 
panied with  inability  to  bear  the  light,  and  increased  secretion  of  tears. 
O.'casionally  a  pustule  forms  on  the  ocular  conjunctiva,  which  may  lead 
to  ulceration  and  destruction  of  the  cornea. 

Secondary  fever. — When  the  eruption  of  small-pox  appears,  the 
primary  fever  abates  rapidly,  so  that  the  temperature  falls  nearly  or 
quite  to  the  normal  in  moderate  cases,  the  patient  feeling  as  if  con- 
valescent. When  suppuration  commences,  however,  secondary  or 
sy  aptomatic  fever  sets  in,  depending  upon  and  being  in  proportion  to  the 
severity  of  the  morbid  process  in  the  skin,  and  subsiding  as  this  sub- 
.sides.  It  often  begins  with  rigors  or  chills.  The  jDulse  becomes  frequent ; 
and  there  is  much  thirst,  with  dryness  of  the  tongue  and  mouth.  The 
temperature  rises  to  104°  or  105°  in  a  typical  case,  reaching  its  maximum 
when  suppur-ation  is  at  its  height,  but  it  may  be  consideral3ly  above  this. 
Defervescence  is  gradual,  and  there  may  be  another  elevation  of  tem- 
perature when  desiccation  occurs. 

The  urine  is  febrile  so  long  as  the  pyrexial  condition  lasts  ;  sometimes 
it  contains  a  little  albumen ;  or  in  cases  of  a  low  type  more  or  less  blood 
may  be  mixed  with  it. 

Varieties. — Cases  of  small-pox  present  very  wide  differences  in  their 
severity  and  characters  under  different  circumstances,  and  many  varieties 
are  described.  I  propose  to  follow  in  the  main  the  classification  adopted 
by  Dr.  Collie,  which  is  founded  on  much  pi-actical  experience. 

1.  NoRMAi;  FORMS. — These  consist  of  cases  in  which  the  characteristic 
eruption  appears. 
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■^a.  'Discrete. — In  this  variety  the  pocks  are  distinct,  and  do  not  run 
into  each  other,  though  some  of  them  may  touch.  They  are  never 
numerous,  and  there  may  be  but  a  few  scattered  about  here  and  thei-e. 
The  symptoms  are  usually  mild,  but  their  severity  depends  upon  the 
amount  of  eruption.    As  a  rule  but  slight  pitting  remains. 

h.  Confluent. — This  is  a  serious  form,  in  which  the  eruption  is 
abundant,  and  the  pocks  run  into  each  other.  The  symptoms  of  the 
invasion-stage  are  severe,  accompanied  with  great  thirst,  and  mai-ked 
restlessness.  The  eruption  is  often  preceded  by  prodromal  rashes.  Very 
numerous  papules  appear,  small  and  but  slightly  prominent,  arranged 
in  groups  or  irregularly,  and  they  quickly  spread  over  the  whole  body. 
Occasionally  the  eruption  is  confluent  in  the  papular  stage,  more  fre- 
quently in  the  vesicular,  but  most  commonly  it  only  becomes  so  in  the 
pustular  stage,  about  the  8th  day.  The  pustules  present  variable 
appearances,  but  they  are  often  extensive  and  flat,  and  there  may  be 
lai'ge  bullaa  filled  with  pus.  The  face  appears  sometimes  "as  if  covered 
with  one  bladder  of  matter."  Frequently  there  is  no  distinct  red  areola 
around  each  pustule,  but  the  general  surface  of  the  skin  is  of  a  dark  red 
colour.  Extensive  crusts  form  after  desiccation,  often  of  a  dark  colour 
and  soft,  which  do  not  separate  for  some  time.  Confluence  is  usually 
most  evident  and  most  serious  about  the  scalp,  face,  and  neck  ;  the  face 
may  ultimately  be  covered  with  a  continuous  crust,  like  a  mask.  The 
true  skin  is  destroyed  more  or  less,  and  extensive  pits,  scars,  or  seams 
are  left,  which  tend  to  contract,  thus  causing  great  disfigurement.  The 
eruption  is  generally  abundant  on  the  mucous  surfaces,  giving  rise  to 
the  various  symptoms  already  mentioned,  but  it  is  very  rare  on  the 
conjunctivae. 

Secondary  fever  does  not  stand  out  so  distinctly  in  the  confluent  as 
in  the  discrete  variety  of  small-pox,  but  at  the  same  time  there  is  a 
more  or  less  decided  remission,  followed  by  increase  in  the  pyrexial 
symptoms  from  the  8th  to  the  11th  day,  accompanied  with 
great  thirst,  extreme  restlessness,  and  delirium,  which  is  some- 
times violent ;  adynamic  symptoms  are  very  apt  to  set  in,  with 
intense  nervous  depression.  Complications  and  sequelee  are  also 
verj  liable  to  arise,  many  of  them  of  a  sei'ious  and  dangerous 
character.  This  form  is  exceedingly  fatal,  and  when  recovery  takes 
place  convalescence  is  generally  very  slow.  Occasionally,  however, 
cases  of  confluent  small-pox  are  met  with  which  run  a  remarkably 
favourable  course. 

Collie  mentions  as  a  special  form  confluent  vesicular  small-pox,  which 
has  also  been  described  as  malignant,  in  which  "  the  vesicles  instead  of 
swelling  and  becoming  pustular  remain  flat,  the  face  assuming  a  dirty- 
white,  pasty  appearance.  There  is  great  exhaustion,  and  the  patient 
dies  from  the  seventh  to  the  ninth  day." 

2.  HiEMORRHAGic  FORMS. — The  characteristic  feature  of  these  forms  of 
small-pox  is  haemorrhage  into  the  vesicles,  the  pustules,  the  skin,  beneath 
the  skin,  and  from  the  mucous  membranes.  Collie  recognizes  the  follow- 
ing sub-divisions  : — 

■  a.  Variola  Hoimorrhagica  Fustulosa. — Here  haemorrhage  occurs  in  the 
pustular  stage,  accompanied  with  vomiting  and  expectoration  of  blood, 
sometimes  having  a  horrible  stink,  hasmaturia,  or  melasna,  or  possibly 
all  these  varieties.  If  the  haemorrhage  be  extensive,  in  particular  if  it 
be  largely  in  the  skin,  the  case  will  be  fatal.  There  is  usually  more 
or  less  mental  confusion  or  delirium. 
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b  Variola  Hcemarrhagica  Vesiculosa. — This  differs  from  the  former  in 
that  the  einiption  does  not  proceed  to  pustulation.  It  is  almost  invariably- 
fatal  from  the  6th  to  the  8th  day. 

c.  Variola  Hmmorrhagica  Papulosa. — This  variety  is  characterized  by 
hemorrhage  into  the  skin,  of  the  most  varied  form,  with  usually  a  sparse 
eruption  of  papules,  but  they  may  be  very  numerous.  It  may  assume  the 
form  of  distinct  purpuric  spots,  with  large  inky  black  spots  on  a  deep 
scarlatinoid  efflorescence  which  covei'S  the  body.  In  the  lower  abdomen 
they  are  usually  more  marked  than  in  other  parts.  Sometimes  the 
extravasations  unite  into  a  confluent  mass.  There  is  hfemorrhage  into 
the  conjunctivee,  and  from  the  mucous  membranes.  Death  takes  place 
usually  from  the  5th  to  the  6th,  or  in  rare  cases  the  7th  day. 
The  mind  is  usually  clear  to  the  last. 

d.  Variola  Nigra  vel  Purpura.  Hcemorrliagica  (Black  Small-Pox). — In 
this,  the  severest  form,  the  hfemorrhage  appears  as  livid  and  inky  black 
spots,  which  are  sometimes  small  and  crowded,  sometimes  large  and 
widely  separated,  looking  like  bruises.  In  addition  to  other  htemor- 
rhages,  blood  is  effused  into  the  conjunctiva,  which  sometimes  forms  a 
clot  round  the  pupil — a  condition  found  in  no  other  acute  disease.  Other 
characteristic  features  are  a  complete  absence  of  the  normal  eruption,  a 
low  temperature,  and  mental  clearness  up  to  death,  which  takes  place 
from  the  3rd  to  the  5th  day. 

3.  Modified  forms. — These  consist  of  cases  in  which  the  susceptibility 
of  the  individual  has  been  altered  by  art  or  by  small-pox.  There  are 
three  divisions,  namely  :— 

a.  Inoculated  small-pox. — When  the  contagium  of  variola  is  directly 
introduced  by  inoculation,  the  course  of  events  is  usually  as  follows  : — 
On  the  2nd  day  a  slight  discoloration  or  pimple  is  observed  at  the 
seat  of  inoculation,  and  on  the  4th  or  5th  day  this  is  somewhat 
inflamed  and  ii-ritable,  a  small  vesicle  forming,  which  enlarges,  becomes 
surrounded  by  an  inflamed  areola,  and  forms  a  pustule  about  the  7th 
or  8th  day.  Prom  this  time  to  the  9th  day  the  ordinary  primary 
fever  sets  in,  preceded  by  rigors,  with  swelling  and  pain  in  the  axillary 
glands ;  and  on  the  11th  day  the  general  eruption  appears,  the 
original  vesicle  having  in  the  meantime  reached  its  height,  after  which 
it  undergoes  retrograde  changes.  The  important  fact  in  connection 
with  the  inoculated  disease  is,  that  in  its  entire  course  it  tends  to  be 
exceedingly  mild  as  a  rule,  the  number  of  pustules  being  very  limited. 
Occasionally,  however,  small-pox  thus  originated  assumes  a  serious  or 
even  fatal  form. 

b.  Small-pox  after  Vaccination. — There  can  be  no  question  as  to  the 
fact  of  variola  being  either  prevented  or  greatly  modified  in  the  large 
majority  of  cases  by  efficient  vaccination  and  i-e-vaccination ;  and  the 
modification  is  in  proportion  to  the  adequacy  and  proximity  of  the  vacci- 
nation. "  A  good  vaccination  up  to  ten  years  of  age  is  protection  against 
all  but  the  mildest  and  most  harmless  small-pox,  but  as  this  age  is  passed 
the  primary  vaccination  appears  to  lose  its  efficiency,  and  in  proportion 
to  the  advance  of  age  unmodified  small-pox  ajDpears  in  primarily  well- 
vaccinated  persons  "  (Collie).  It  may  even  assume  the  hoamorrhagic  and 
fatal  form,  but  this  only  occurs  almost  invariably  after  puberty.  More- 
over, while  re-vaccination  is  generally  a  complete  protection  against 
variola,  there  are  exceptions  to  this  rule,  and  very  rarely  the  complaint  is 
fatal  in  its  severest  form.  The  modifications  usually  observed  after  vacci- 
nation orre- vaccination,  when  small-pox  does  occur,  may  be  thus  indicated, 
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according  to  Collie  : — (i.)  Variola  sine  eruptione.  Here  there  are  only  tlm 
invasion-symptoms,  and  primary  fever  of  short  duration,  without  any 
subsequent  eruption.  It  is  seen  in  well-vaccinated  ciiildren  under  teii. 
(ii.)  Variola  papulosa.  This  is  the  most  common  form  after  good  vaccina- 
tion, and  is  chiefly  met  with  in  well-vaccinated  young  adults.  The  jiro- 
monitory  symptoms  may  be  very  severe.  The  papules  come  out  usually  on 
the  3rd  day,  vary  in  number  from  one  or  two  to  hundreds,  but  towards 
the  5th  day  dry  up  and  disappear,  (iii.)  Variola  vesiculosa.  The  com- 
plaint becomes  less  modified  with  the  advance  of  age  in  primary  well 
vaccinated  individuals,  and  the  eruption  passes  into  the  vesicular  stage. 
Some  of  the  vesicles  discharge  their  contents  and  form  slight  scabs,  whicli 
fall  off  in  the  usual  -way ;  in  others  the  fluid  apjDears  to  be  absorbed,  the 
vesicles  dry  up,  and  desquamation  takes  place.  Sometimes  the  disease 
seems  to  abate  just  when  the  pustular  stage  is  reached.  The  varieties  of 
small-pox  eruption  which  have  been  named  horn-pock,  tcart-poch,  and 
crystallitLe  pock  are  modifications  produced  by  vaccination. 

c.  Small-pox  modified  by  small-pox. — A  second  attack  is  occasionally 
met  with,  usually  more  or  less  modified,  but  exceptionally  fatal. 

Complications  and  Sequelae. — These  are  very  frequent,  especially 
in  connection  with  the  more  severe  forms  of  small-pox,  the  more 
important  being: — 1.  Affections  of  the  respiratory  organs,  namely, 
low  foi-ms  of  broncho-pneumonia;  rarely  lobar  pneumonia;  pleurisy, 
3'apid  in  its  progress  and  very  dangerous  ;  bronchitis,  or  inflam- 
mation of  the  general  respiratory  tract,  with  the  formation  of  much 
thick  purulent   material;    laryngitis;    occasionally  oedema  glottidis. 

2.  Affections  of  the  alimentary  canal,  such  as  severe  glossitis,  pseudo- 
diphtheritic   angina,   parotitis,  gastritis,  enteritis,  profuse  diarrhoea. 

3.  Rarely  endocarditis,  pericarditis,  or  more  fi^equentlj-  myocarditis, 
which  may  be  associated  with  endarteritis  of  the  coronary  arteries. 
Various  local  inflammations  and  abscesses,  namely,  over  parts  that 
are  pressed  upon  ;  in  the  subcutaneous  cellular  tissue ;  or  in  the 
deep  structures  of  the  limbs  :  along  with  which  may  be  included 
boils,  which  often  come  out  in  lai-ge  numbers  during  convalescence, 
and  carbuncles.  The  pus  is  generally  very  unhealthy,  and  sanious. 
5.  G-angrene  of  certain  parts,  such  as  the  scrotum  or  labia,  or  of  the 
extremities,  particularly  of  the  tips  of  the  fingers  and  toes.  6.  Erysipelas, 
especially  of  the  head  and  face ;  ecthyma,  rupia,  eczema,  or  acne. 
7.  Pygemia  or  septicaemia.  8.  Affections  of  the  organs  of  sense,  which 
are  not  uncommonly  very  destructive,  especially  ophthalmia  ;  ulceration 
of  the  cornea  ;  otitis  with  purulent  discharge,  ending  in  caries  of  the 
bones  ;  and  destructive  inflammation  of  the  nose.  9.  Urinary  compli- 
cations, including  cystitis;  retention  and  subsequent  incontinence  of 
urine;  renal  congestion,  with  albuminuria  and  casts;  acute  nephritis 
rarely  ;  or  abscess  of  the  kidney.  10.  Inflammation  of  the  ovaries  or 
testicles.  11.  Peritonitis  in  exceptional  cases.  12.  Nervous  affections, 
chiefly  including  convulsions,  aphasia  and  hemiplegia,  due  to  encepha- 
litis ;  perineuritis,  either  limited  to  the  pharynx,  or  multiple,  the  latter 
being  supposed  to  account  for  the  condition  termed  pseudo-tabes  or 
ataxie-variolique ;  diffuse  myelitis;  epilepsy;  and  mania  or  dementia. 
13.  Arthritis,  or  acute  necrosis  of  bones. 

Diagnosis. — It  is  extremely  important,  for  obvious  reasons,  to 
diagnose  a  case  of  small-pox  at  as  early  a  period  as  possible.  Should 
there  be  an  epidemic  of  the  disease,  the  occurrence  of  a  marked  and 
acute  illness,  with  rigors,  rapid  and  considerable  pyrexia,  prominent 
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lieadache,  general  pains  with  severe  pain  in  the  back,  vomiting,  and  a 
pronounced  feeling  of  Aveakness  and  illness,  would  be  very  suggestive, 
and  ouo-ht  to  lead  to  careful  watching  for  the  eruption.  Under  any 
circumstances  such  a  combination  of  phenomena  should  excite  suspicion, 
and  especially  if  the  individual  had  been  exposed  to  infection.  The 
prodromal  rashes  are  very  helpful  in  diagnosis  during  this  stage,  but 
there  is  a  danger  of  confounding  them  with  the  eruptions  of  measles, 
scarlatina,  or  typhus  fever,  wdien  they  are  hremorrliagic.  In  the  early 
period  also  it  may  be  impbssible  to  distinguish  small-pox  from  influenza 
or  impending  erysipelas  ;  and  the  malignant  htemorrhagic  form  has  been 
mistaken  for  cerebro-spinal  fever.  In  such  cases  the  patient  may  die 
before  any  eruption  appears,  but  as  a  rule  small  shotty  papules  can  be 
felt  about  the  wrists,  or  at  the  roots  of  the  hairs. 

When  the  eruption  appears,  there  is  as  a  rule  no  difficulty  in  recog- 
nizing small-pox  in  a  well-marked  case.  At  this  time,  however,  it  may 
^gain  be  confounded  with  measles  at  first ;  and  later  on  with  varicella, 
pustular  syphilides,  acne,  or  rarely  glandei-s  in  the  pustular  form.  The 
distinctions  from  varicella  will  be  pointed  out  under  that  disease.  The 
history  of  the  case ;  concomitant  symptoms ;  and  the  several  points 
characteristic  of  the  eruption  of  variola,  should  seldom  leave  much  room 
for  doubt.  It  is  the  milder  and  modified  forms  of  the  complaint  that 
are  likely  to  give  trouble,  and  even  those  w^ho  have  had  very  extensive 
experience  of  small-pox  occasionally  make  mistakes.  When  a  slight  case 
of  small-pox  comes  under  observation  for  the  first  time  in  the  eruption- 
stage,  those  who  have  little  or  no  experience  of  the  disease  may  be  much 
puzzled  to  determine  its  nature.  Enquiry  may  even  then,  perhaps,  elicit 
a  distinct  history  of  marked  symptoms  characteristic  of  the  invasion- 
stage,  and  the  initial  rashes  may  be  present. 

Prognosis. — Small-pox  is  a  very  grave  disease,  the  proportion  of 
deaths  being  exceedingly  high,  averaging  about  I  in  3  cases.  Death 
may  take  place  at  any  period  of  its  course,  but  occurs  most  frequenth- 
between  the  8th  and  13th  days,  and  especially  on  the  llth. 
The  usual  causes  of  death  are  high  fever;  apnoea;  blood-poisoning; 
pyaemia  or  septicemia ;  direct  loss  of  blood ;  or,  at  a  later  period, 
asthenia. 

The  chief  circumstances  which  influence  the  prognosis  of  small-pox 
are: — 1.  Age.  The  complaint  is  very  fatal  in  children  under  five  years 
of  age ;  and  in  persons  who  have  passed  middle  life.  From  10  to  15  is 
the  most  favourable  period.  2.  The  Jiygienic  conditions  surrounding  the 
patient,  the  prognosis  being  worse  if  these  are  unfavourable.  3.  The 
previous  habits  and  health  of  the  patient,  intemperance,  debility  from  any 
cause,  or  any  organic  disease  being  injurious.  4.  Whether  satisfactory 
vaccination  or  re-vaccination  has  been  accomplished  or  not.  6.  The 
nature  and  intensity  of  the  syviptoms.  Among  the  signs  of  evil  import 
are  recognized  a  very  high  temperature  ;  persistent  and  excessive  lumbar 
pain;  severe  vomiting  after  the  appearance  of  the  eruption  ;  as  well  as 
all  symptoms  of  an  adynamic  or  malignant  character,  Avith  marked 
nervous  depres.sion  and  haemorrhages.  6.  The  amount  and  characters  of 
the  eruption.  The  gravity  of  a  case  is  in  proportion  to  the  confluence  of 
the  eruption,  and  to  the  rapidity  of  its  extension.  Other  dangerous 
^signs  m  connection  with  the  eruption  are  imperfect  development  of  the 
pustules,  or  their  sudden  subsidence ;  lividity,  hremorrhages,  or  exten- 
sive petechiee ;  the  occurrence  of  gangrene;  or  pallor  with  absence  of 
•sweUmg  between  the  pustules.    7.  The  complications  and  seciuelce.  These 
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raaterially  influence  the  prognosis,  and  especially  the  complications 
referable  to  the  respiratory  and  nervous  systems.  Convalescence  ia 
often  much  delayed  by  complications  and  sequelre.  Pregnancy  is- 
regarded  as  a  peculiarly  dangerous  condition  if  associated  with  small- 
pox ;  abortion  usually  results,  and  the  termination  of  the  case  is  stated 
to  be  generally  fatal.  Collie,  however,  affirms  that  many  pregnant 
women  recover.  In  some  instances  the  eruption  is  observed  over  the 
foetus.  8.  Epidemic  constitution.  Some  epidemics  are  comparatively 
mild,  others  very  grave. 

Treatment. — The  indications  for  the  treatment  of  small-pox  may  be 
laid  down  as  follows  : — 1.  To  pay  strict  attention  to  all  hygienic  condi- 
tions ;  as  well  as  to  diet.  2.  To  prevent  a  copious  eruption,  and 
endeavour  to  cause  this  to  pass  through  its  difi'erent  stages  as  mildly  as 
possible,  checking  extensive  suppuration  and  destruction  of  the  skin, 
especially  about  the  face.  3.  To  subdue  excessive  pyrexia.  4.  To 
sustain  the  strength  of  the  patient  during  the  process  of  suppuration. 
5.  To  treat  symptoms,  which  are  often  distressing.  6.  To  guard  as 
much  as  possible  against  complications,  and  treat  them  as  they  arise. 
7.  To  promote  convalescence,  and  attend  to  sequelje. 

1.  General  management. — Even  in  the  mildest  cases  patients  suffer- 
ing from  small-pox  should  be  strictly  confined  to  one  room,  and 
isolated  as  far  as  possible.  The  best  plan  is  to  send  them  to  a  special 
hospital,  but  this  is  not  always  practicable.  Free  ventilation  is  essential, 
and  the  apartment  should  be  large  and  moderately  cool,  all  carpets  and 
curtains  being  removed,  as  well  as  excessive  bedclothes,  due  care  being 
taken  to  protect  the  patient  against  draughts.  Cleanliness  is  also  most 
important,  the  linen  being  frequently  changed,  and  at  once  subjected  to- 
the  action  of  some  disinfecting  agent.  In  the  early  period  a  low  diet  is 
called  for  as  a  rule,  with  plenty  of  cooling  drinks  or  ice,  as  well  as 
fruits,  especially  i-oasted  apples,  while  stimulants  must  be  avoided. 
Later  on  it  is  generally  necessary  to  alter  the  diet  gradually,  and  to 
have  recourse  to  beef-tea,  soups,  jellies,  and  such  aliments,  as  well  as 
to  alcoholic  stimulants,  the  nature  and  quantity  of  these  being  regulated 
by  the  circumstances  of  each  individual  case.  In  all  cases  of  a  low 
type,  and  especially  when  there  is  much  suppuration,  considerable 
support  is  needed  in  the  way  of  nutritious  fond  and  stimulants,  and  if 
there  are  indications  that  the  patient  will  have  to  struggle  through  .'i 
long  process  of  suppuration,  it  is  important  not  to  allow  the  strength  io 
become  too  much  reduced,  but  to  employ  supporting  measures  carefully 
from  the  first. 

2.  The  management  of  the  eruption  has  always  naturally  attracted 
considerable  attention.  At  one  time  it  was  the  custom  to  keep  patients 
suffeinng  from  small-pox  very  warm,  and  to  give  them  hot  drinks,  with 
the  view  of  "  bringing  out  the  eruption,"  but  at  the  present  day  the- 
objects  aimed  at  are  to  limit  this  as  much  as  possible,  and  to  modify  its 
course,  so  as  to  prevent  the  dangers  of  excessive  suppuration,  and  tbe- 
subsequent  pitting  and  disfigurement.  The  skin  must  be  sponged  freely 
with  lukewarm  water,  to  which  may  be  added  some  antiseptic,  such  as 
carbolic  acid,  Condy's  fluid,  chlorine  water,  or  sulphurous  acid.  It  has: 
been  recommended  to  apply  carbolic  oil  freely  over  the  surface,  but  this 
proceeding  is  of  questionable  propriety.  Some  consider  that  the  eruption 
is  best  checked  by  keeping  the  patient  in  a  dark  room,  but  this  practice 
has  been  condemned  by  others.    The  puncturing  of  each  pock  as  soork 
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as  pus  forms  lias  also  been  advocated.  Many  local  applications  have 
been  made  use  of  in  order  to  prevent  pitting,  the  chief  of  which 
are  nitrate  of  silver,  either  applied  in  the  solid  form  to  each  pustule, 
or  brushed  over  the  surf  ace  as  a  solution;  mercurial  plaster  or  ointment,- 
solution  of  corrosive  sublimate  (gr.  ij  ad  5  vi)  ;  sulphur  ointment ; 
tincture  of  iodine  ;  gutta  percha  dissolved  in  chloroform  ;  and  carbolic 
acid,  either  alone  or  mixed  with  glycerine  or  oil.  Most  of  these  are- 
very  irritating,  and  require  much  care  in  their  employment.  Dr.  San- 
som  advocates  touching  each  pustule  with  carbolic  acid,  and  then  apply- 
in  o- a  mixture  of  this  "substance  with  oil  of  thyme.  All  the  pustules, 
should  not  be  touched  at  one  time,  but  they  should  be  attacked  on 
successive  occasions.  Other  plans  are  to  cauterize  each  pock  with  car- 
bolic acid  on  the  1st  or  2nd  day  of  the  vesicular  stage;  or  to  open 
the  vesicles  when  at  their  height,  and  dab  the  surface  with  carbolic- 
lotion.  Mr.  Marson  recommends  waiting  until  the  pustules  have  dis- 
charged their  contents,  and  then  applying  either  olive  oil,  alone  or  mixed 
■with"  lime-water  or  calamine  ;  a  mixture  of  glycerine  and  rose-water;  or 
cold  cream  and  oxide  of  zinc.  He  warns  against  allowing  the  scabs  to 
dry,  and  to  remain  for  sometime  on  the  nose  and  other  parts  of  the  face. 
Of  course  the  patient  must  be  prevented  as  much  as  possible  from  scratch- 
ing the  skin.  The  irritation  excited  by  the  acrid  secretions  is  best 
relieved  by  frequent  sponging,  and  by  the  free  use  of  some  absorbent 
powder,  such  as  flour,  starch,  toilet  powder,  or  calamine.  Collie  advises 
that  olive  oil  be  applied  to  relieve  the  itching,  or,  still  better,  vaseline, 
which  will  facilitate  the  removal  of  scabs  from  the  face  ;  and  that  some 
deodorant  powder,  such  as  sanitas  powder,  should  be  sprinkled  about  and 
oyer  the  patient's  face  and  head,  to  destroy  the  disagreeable  odour.  If 
there  is  much  eruption  on  the  scalja,  it  is  necessary  at  an  early  period  to- 
cat  the  hair  very  short,  or  even  to  shave  the  head. 

3.  In  most  cases  of  small-pox  pyrexia  can  be  kept  within  due  limits 
by  sponging  the  skin ;  and  by  the  administration  of  cooling  drinks,  with 
a  saline  mixture.  A  brisk  purgative  is  advisable  at  the  outset,  and  the 
bowels  should  be  kept  freely  open  afterwards.  If  there  is  a  tendency 
to  hyperpyrexia,  .quinine  (gr.  iii-iv  every  three  or  four  hours)  seems  ta 
answer  best  in  this  disease,  but  other  antipyretics  or  cold  applications, 
may  be  required  ;  antifebrin  has  been  specially  recommended. 

4.  During  the  process  of  suppioration  it  is  necessary  to  give  tonics,  such 
as  quinine,  iron,  or  mineral  acids  with  decoction  of  bark.  If  there  are 
adynamic  symptoms,  these  remedies  must  be  given  freely,  along  with 
ammonia,  camphor,  and  other  diffusible  stimulants ;  as  well  as  plenty  of 
nourishing  food,  and  wine  or  brandy.  The  patient  should  be  kept 
in  bed  until  suppuration  under  the  crusts  has  ceased,  and  the  skin  has 
healed. 

5.  The  chief  symptoms  which  may  require  to  be  treated  in  cases  of  small- 
pox are  vomiting  or  diarrhoea ;  restlessness,  sleeplessness,  or  delirium ; 
soreness  of  the  throat ;  and  haemorrhages.  It  is  recommended  to  give 
morphine  for  one  or  two  nights,  in  order  to  get  the  patient  into  the  habit 
of  sleeping.  Caution  must  be  exercised  in  the  administration  of  narcoticSy 
should  there  be  much  bronchial  catarrh  or  salivation.  Delirium  in 
small-pox  is  frequently  an  indication  for  the  free  use  of  stimulants  ;  and 
benefit  is  sometimes  derived  from  the  use  of  the  warm  bath.  Collie 
objects  to  any  mechanical  restraint,  but  advises  that  an  attendant  should 
be  present  in  addition  to  the  nurse,  and  that  the  patient  should  be  per- 
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initted  to  leave  his  bed  and  put  on  liis  clothes,  walk  about  his  room,  or 
•sit  over  the  fire,  should  he  persist  in  doing  so.  In  maniacal  delirium 
chloroform  may  be  administered.  Sore-throat  is  best  relieved  by  the 
use  of  some  mild  gargle,  or  by  sucking  ice  frequently,  or  taking  a  little 
<3urrant  jelly.  Hremorrhages  call  for  the  administration  of  full  doses  of 
tincture  of  perchloride  of  iron,  tannic  or  gallic  acid,  turpentine,  or  ergot, 
some  of  which  may  be  given  in  combination.  The  catheter  must  be 
employed  should  the  urine  be  retained. 

6.  The  complications  which  it  is  specially  necessary  to  guard  against 
•are  those  connected  with  the  respiratory  organs  and  the  eyes,  as  well  as 
various  abscesses.  Inflammatory  affections  usually  call  for  a  stimulating 
plan  of  treatment,  and  rarely  is  any  removal  of  blood  requii-ed;  occa- 
sionally it  may  be  advisable  to  apply  a  few  leeches.  If  tJaere  is  much 
bronchitis,  the  patient  must  be  encouraged  to  cough  frequently. 
Laryngitis  may  call  for  tracheotomy,  if  merely  to  relieve  suffering.  All 
abscesses  should  be  speedily  opened.  Should  there  be  any  purulent 
dischai'ge,  particular  attention  is  requii-ed  as  regards  cleanliness.  A 
water-bed  may  be  necessary  in  severe  cases  of  small-pox. 

In  order  to  prevent  comiDlications  connected  with  the  eyes,  it  is  recom- 
mended to  apply  cold  water  constantly,  or  cold  compresses ;  or  to  use 
■compresses  of  a  weak  solution  of  coi-rosive  sublimate  (gr.  i  ad  ^  vi). 
Should  either  of  these  complications  arise,  a  supporting  treatment  is 
indicated.  A  blister  over  the  temple  often  does  good  if  there  is  much 
•conjunctivitis.  Marson  recommends  the  use  of  poppy-fomentations  with 
alum.  It  may  be  necessai^y  to  touch  an  ulcer  of  the  cornea  with  a 
pointed  stick  or  a  solution  of  nitrate  of  silver.  A  green  shade  should 
be  worn  over  the  eyes. 

7.  During  convalescence  good  diet  and  tonics  are  required,  and  cod- 
liver  oil  is  often  very  useful.  As  soon  as  the  patient  is  in  a  fit  con- 
dition, warm  baths  should  be  employed,  carbolic  soap  being  freely  used. 
Collie  states  that  the  patient  may  be  considered  free  from  danger  when 
the  crusts  and  scabs  have  disappeai"ed,  and  not  less  than  six  baths  have 
been  given,  at  intervals  of  two  days.  Sequelte  must  be  attended  to,  if 
they  should  occur ;  and  certain  cutaneous  sequelae  may  require  special 
treatment. 

8.  S^jecial  treatment. — Numerous  special  methods  for  the  treat- 
ment of  small-pox  have  been  brought  forward,  but  the  only  one  that 
calls  for  separate  notice  is  the  treatment  hj  antiseptics.  On  the  whole 
the  balance  of  opinion  seems  to  be  in  favour  of  the  internal  administration 
of  these  remedies,  but  there  is  decidedly  no  unanimity  of  opinion  as  to 
which  antiseptic  answers  best.  Different  observers  advocate  the  admin- 
istration of  carbolic  acid,  sulpho-carbolates,  sulphurous  acid,  sulphites, 
or  hypochlorites.  At  the  same  time  tonics,  such  as  quinine  or  iron,  may 
be  given.  Salicylate  of  sodium  has  also  been  specially  advocated  in 
small-pox. 

9.  Preventive  treatment. — The  rules  for  preventing  the  spread  of 
contagious  diseases  should  be  rigidly  carried  out  in  the  case  of  small-pox. 
Patients  who  have  suffered  from  this  disease  must  not  be  allowed  to 
mingle  with  healthy  persons  until  they  are  quite  convalescent,  and  have 
been  completely  disinfected.  Rooms  which  have  been  occupied  by  such 
patients,  as  well  as  clothing  worn  by  them,  must  also  be  thoroughly 
cleansed  and  disinfected.  Any  articles  used  for  cleansing  the  skin,  such 
as  pieces  of  sponge  or  rags,  should  be  immediately  destroyed.  The 
great  prophylactic" against  small-pox,  however,  is  satisfactory  vaccination 


VACCINIA  — cow-EC'K>- I'fjHClC/- SUC:!. 

and  re-vaccination.  Inoculation  with  variolous  vims  lias  been  practised,, 
with  the  view  of  producing  a  mild  type  of  the  disease,  but  this  is  only 
justifiable  nnder  certain  rare  circumstances,  if  ever,  namely,  when 
small-pox  breaks  out  among  a  number  of  people  in  _  a  confined 
space,  and  no  vaocine-matter  can  be  obtained,  as,  for  instance,  on 
board  ship  out  at  sea. 


CHAPTER  IX. 
VACCINIA— COW-POX. 

Yaccinia  is  an  acute  specific  disease,  originating  from  a  specific  virus.. 
In  the  cow,  especially  the  milch-cow,  it  occurs  as  a  natural  malady, 
either  sporadic  or  epizootic,  running  a  definite  course,  and  attended  with 
the  formation  of  a  vesicular  eruption  near  the  udder  and  on  the  body  of' 
the  teats.  Prof.  Orookshank  believes  tliat  he  has  discovered  the  "  true 
Jennerian  cow-pox  "  in  cattle  in  this  country.  In  the  human  being  it  is 
only  induced  by  direct  inoculation,  either  of  the  matter  taken  from  the- 
cow  or  calf,  or  of  that  conveyed  from  one  individual  to  another.  Many 
believe  that  vaccinia  is  identical  in  its  natui-e  with  variola,  only  modified 
by  its  occurrence  in  another  animal. 

Methods  of  Vaccination,  and  Precautions  to  be  Observed. — 
The   great   majority   of   pi-actitioners   vaccinate  with    "  humanized 
lymph,"  that  is,  with  vaccine  originally  derived  from  cows,  but  after- 
wards transferred  from  one  child  to  another.    Another  method  is  to 
inoculate  cows  with  human  small-pox,  and  then  to  inoculate  hiiman 
beings    with   lymph  thus  produced,    and   transfer  it  from  man  to- 
man.    There  seems  to  be  positive  proof  that  the  lymph  does  not 
deteriorate  or  lose  its  protective  power  after  passing  through  any 
number  of  individuals.    The  vaccine  should,  if  possible,  be  inoculated 
when   fresh,   being    inserted    directly  from    arm   to   arm.  Often, 
however,  this  is  not  practicable,  and  the  lymph  has  therefore  to  be- 
collected  in  glass  tubes,  on  ivory  points,  or  on  little  plates  of  glass,  and 
used  subsequently.    It  has  been  recommended  to  mix  the  lymph  in  a 
watch-glass  with  twice  its  quantity  of  pure  glycerine  and  water,  and  to 
preserve  this  mixture  in  capillary  tubes,  which  is  said  to  be  equally 
effective.    The  matter  should  always  be  taken  from  a  perfectly  health j 
child ;  from  thoroughly  characteristic  vesicles  ;  and  on  the  8th  day. 
Several  punctures  are  to  be  made  on  the  summit  of  each  vesicle,  so 
that  no  blood  shall  be  mixed  with  the  lymph,  and  all  pressure  must  be 
avoided,  only  such  fluid  as  escapes  spontaneously  being  made  use  of. 
If  dried' lymph  is  employed  for  vaccinating,  it  must  be  rendered  liquid 
by  mixing  it  with  a  very  minute  quantity  of  water.    Inoculation  with 
''  calf-lymph  "  is  now  practised  by  many,  the  humanized  cow-pox  being 
inoculated  into  calves  and  then  transmitted  from  calf  to  calf,  or  from 
the  calf  to  man,  but  not  from  man  to  man.  The  advantages  claimed  are 
that  the  results  are  quite  as  certain  in  infants,  and  more  so  in  re- 
vaccmated  adults ;  that  the  period  of  immunity  is  as  long  or  longer 
and  that  there  is  no  risk  of  accidental  inoculation  of  other  diseases. 
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Vaccinatiou  ought  to  be  performed  when  children  are  verj  youno-,  that 
is,  from  six  weeks  to  three  months  old,  provided  other  circumstances  are 
favourable.  It  is  most  important  that  they  should  be  in  good  health  at 
the  time,  and  especially  that  they  are  free  from  skin-att'ections,  and  from 
■acute  disorders,  such  as  diarrhoea.  If  small-pox  is  in  the  neighbourhood, 
however,  vaccination  ought  to  be  performed  under  any  circumstances, 
and,  at  the  earliest  age,  even  immediately  after  birth,  should  there  be 
risk  of  infection.  If  children  are  weakly,  and  there  is  no  great  urgency, 
vaccination  may  be  delayed  for  a  year  or  two.  Of  course  no  subject  is 
too  old  to  be  vaccinated,  if  the  operation  has  not  previously  been  satis- 
factorily done.  "When  vaccination  proves  unsuccessful,  it  must  be 
repeated  after  a  short  interval. 

The  part  selected  for  inoculation  is  the  outside  of  the  arm,  over  the 
insertion  of  the  deltoid  muscle,  the  skin  covering  this  region  being  made 
tense.  The  chief  methods  of  performing  the  operation,  which  should 
always  be  cai'ried  out  thoroughly  and  carefully,  are  as  follows : — 1.  By 
a  single  or  double  puncture  with  a  sharp  lancet  well  charged  with 
lymph,  the  instrument  being  introduced  obliquely  under  the  cuticle  into 
the  cutis,  so  as  to  make  a  valvular  ajDerture  ;  it  should  be  left  in  for  a 
few  seconds,  and  during  its  removal  the  seat  of  puncture  must  be  com- 
pressed. 2.  By  making  a  number  of  minute  superficial  punctures,  or 
"  tattooing,"  as  it  is  termed,  and  then  applying  the  lymph  with  the  flat 
surface  of  the  lancet.  3.  By  first  rubbing  in  the  lymph,  then  tearing 
up  the  cuticle  with  the  lancet  over  a  surface  equal  to  about  the  area  of 
•a  sixpenny  piece,  and  finally  rubbing  in  more  lymph.  Two  such  patches 
are  sufficient.  4.  By  scratching  the  cuticle,  and  thus  producing  super- 
ficial scarification,  the  lymph  being  then  applied.  Some  employ  single 
long  scratches,  distant  half  an  inch  to  an  inch  from  each  other  ;  the  best 
plan,  however,  is  to  make  a  number  of  fine  parallel  scratches  over  a 
small  area,  and  others  may  be  made  across  thes-.e.  Scarifiers  have  been 
invented  for  this  purpose,  but  the  oi-dinary  lancet  answers  very  well. 
5.  By  abrasion  of  the  cuticle  with  the  edge  of  the  lancet,  which  is 
used  as  an  eraser  is  employed  to  remove  blots  from  papei*.  6.  By  vesica- 
tion, liquor  ammonias  being  applied,  and  then  the  cuticle  rubbed  off,  and 
the  vaccine  matter  applied. 

When  the  surface  over  which  vaccination  is  performed  is  small,  as  in 
the  case  of  puncture  or  limited  scarification,  it  is  necessary  to  inoculate 
in  at  least  five  points  in  the  same  arm  at  distances  of  about  half  an 
inch  apart,  or  in  three  places  on  each  arm. 

Revived  lymph  may  either  be  inserted  directly  by  means  of  the  lancet ; 
or,  if  it  is  on  ivory  points,  these  may  be  introduced  into  punctures,  or 
rubbed  on  scarified  surfaces. 

Phenomena  following  Vaccination. — At  the  end  of  the  2nd  or 
beginning  of  the  3rd  day,  little  papular  elevations  are  visible  over  the 
points  of  inoculation,  with  slight  redness  around.  The  elevation  and 
redness  increase,  and  by  the  5th  or  6th  day  distinct  vesicles  form. 
These  are  round  or  oval,  bluish-white,  raised  at  the  margin  and  depressed 
in  the  centre.  At  the  close  of  the  7th  or  beginning  of  the  8th  day 
a  circular  inflamed  areola  forms  around  each  vesicle.  The  latter  con- 
tinues to  enlarge  dui-ing  the  8th  day,  when  it  is  in  its  most  perfect 
.state,  being,  full,  tense,  rounded  and  much  raised  at  the  margin,  and 
.presenting  a  pearly  colour  and  lustre,  with  an  appearance  of  transl ucency. 
The  contents  are  clear  and  slightly  viscid,  but  minute  active  piirticles  are 
visijjle  under  high  powers  of  the  microscope,  supposed  to  be  micrococci. 
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The  areola  continues  to  extend  for  a  couple  of  days,  reaching  a 
diameter  of  from  one  to  three  inches,  and  being-  accompanied  with  more 
or  less  induration  and  swelling  ;  sometimes  small  vesicles  form  upon  it. 
On  the  10th  or  11th  day  it  begins  to  fade,  and  at  the  same  time 
the  contents  of  the  vesicle  become  opaque,  while  it  gradually 
dries  up  and  becomes  brown  in  the  centre,  by  the  14th  or  15th  day 
a  hard  reddish -brown  scab  being  formed.  This  darkens  in  colour, 
shrivels,  and  falls  off  from  the  21st  to  the  26th  _  day,  leaving 
a  permanent  scar.  A  typical  cicatrix  ought  to  be  circular,  white, 
not  less  than  one-third  of  an  inch  in  diameter,  depressed,  with 
minute  pits  or  foveolfB  over  its  base.  Sometimes  radiations  from  the 
<;entre  are  observed. 

The  appearances  and  course  just  described  may  be  modiBed  by  various 
circumstances.  After  some  of  the  methods  of  vaccination  the  vesicles 
are  compound  or  in  crops.  In  adults  they  do  not  usually  present 
thoroughly  typical  characters,  on  account  of  tbe  structure  of  the  skin  ; 
while  their  course  is  often  retarded,  and  the  areola  is  more  diffused. 
In  some  cases  an  entirely  irregular  and  spurious  form  of  eruption  is 
met  with.  This  irregularity  is  generally  due  either  to  improper  lymph 
having  been  used,  to  the  child  being  in  an  unhealthy  condition,  or  to 
mechanical  irritation  at  the  seat  of  inoculation ;  but  occasionally  it  can- 
not be  thus  explained. 

Many  irregularities  are  observed  when  the  lymph  is  taken 
immediately  from  the  calf.  "Papulation  is  deferred  till  the  7th, 
8th,  9th,  or  10th  day,  and  the  areola  is  not  complete  till  from 
the  11th  to  the  14th  or  16th  day,  being  also  harder,  and  it  is  said  to 
i-evive  and  decline,  continuing  to  exhibit  a  brick-red  or  purplish  hue 
Avhile  the  hardness  remains.  The  vesicles  are  usually  not  more 
developed  than  those  produced  by  ordinary  lymph.  Desiccation  is  pro- 
longed, and  the  crust  is  often  retained  till  the  4th  or  5th  week." 

Certain  local  and  constitutional  symptoms  usually  accompany  the 
development  of  the  vaccine  vesicles.  Itching,  heat,  tension,  and  pain 
are  experienced  in  the  arm  at  the  time  of  maturation,  with  a  feeling  of 
stiffness  and  difficulty  in  movement.  Occasionally  erythema  or  ery- 
sipelas breaks  out ;  or  the  vesicles  may  ulcerate  or  slough.  The  glands 
in  the  axilla  are  often  enlarged  and  tender,  especially  in  adults.  Thei*e 
is  no  primary  fever,  but  a  symptomatic  fever  is  set  up  during  the 
process  of  maturation,  and  it  is  said  that  the  temperature  may  reach  as 
high  as  104°.  At  this  time  the  child  is  fretful  and  restless,  and  the 
alimentary  canal  is  often  deranged.  In  rare  instances  severe  or  even 
dangerous  symptoms  supervene,  especially  in  weakly  children.  A 
general  rash  is  sometimes  observed,  of  a  roseolar,  lichenous,  or  vesicular 
character,  which  does  not  usually  last  beyond  a  week.  These  eruptions 
are  more  common  after  vaccination  direct  from  the  cow. 

Bie-vaccination. — It  is  now  i-egarded  as  essential  that  re-vaccination 
should  be  performed  after  puberty.  Some  recommend  that  the  opera- 
tion should  be  performed  every  seven  years,  but  this  appears  quite  un- 
necessary, and  one  efficient  re-vaccination  may  be  considered  as  usually 
affording  absolute  and  perfect  protection.  The  same  precautions  and  care 
are  required  as  in  the  case  of  primai-y  vaccination.  Fainting  has  been 
noticed  as  a  frequent  occurrence  during  the  performance  of  re-vaccina- 
tion. 

liesults  of  He-vaccination. — In  some  cases  no  effect  can  be  produced 
by  re-vaccination,  especially  in  children.    On  the  other  hand,  now  and 
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then  a  perfectly  typical  course  is  observed,  chiefly  in  adults.  Usually 
the  pi^ogress  and  characters  the  eruption  are  much  modified.  It 
appears  earlier,  and  reaches  its  height  by  the  5th  or  6th  day;  beino- 
either  papular,  or  in  the  form  of  an  acuminated  vesicle,  with  an  in° 
durated,.  diffused,  and  irregular  areola.  A  small  scab  forms  by  tlie 
8th  day,  which  soon  falls  oif.  There  is  generally  much  local  irrita- 
tion;  and  constitutional  symptoms  are  usually  conspicuously  more 
marked  than  in  primary  vaccination.  Erysipelas  is  liable  to  occur  ;  and 
occasionally  fatal  septicaemia  or  pyaemia  has  been  set  up.  I  have  known 
a  patient  sink  rapidly  after  re- vaccination,  without  any  obvious  cause. 
The  local  and  general  symptoms  are  likely  to  be  more  sevei-ein  an  adult 
when  calf  lymph  is  used. 

Effects  of  Vaccination. — There  cannot  be  the  slightest  doubt 
in  the  miud  of  any  unprejudiced  observer  with  regard  to  the 
powerfully  protective  influence  exercised  by  vaccination  against  the 
ravages  of  small-pox.  In  a  large  proportion  of  cases,  if  vaccination  has- 
been  thoroughly  and  efficiently  performed,  and  especially  after  re-vaccina- 
tion, absolute  and  complete  protection  against  this  malady  is  established. 
But  even  when  it  is  not  entirely  prevented,  the  disease  almost  invariably 
manifests  itself  only  in  a  slight  and  modified  form,  is  rarely  attended 
with  any  danger,  and  does  not  leave  behind  the  hideous  disfigurement 
which  it  so  often  produces  if  allowed  to  proceed  unchecked.  Epidemics 
of  small-pox  have  been  mach  less  frequent  and  severe  since  the  intro- 
duction of  the  practice  of  vaccination,  and  this  result  has  been  in  direct 
proportion  to  the  efficiency  of  the  measures  which  have  been  put  in  force 
to  ensure  its  general  and  successful  performance.  This  has  been  observed 
in  every  part  of  the  world,  and  amongst  all  races.  It  is  very  important 
to  bear  in  mind,  that  in  proportion  to  the  number  and  typical  characters 
of  the  vaccination-marks  will  this  immunity  from  small-pox  be  the  more 
certain. 

One  of  the  main  objections  against  vaccination  is  that  certain  affec- 
tions- ai^e  thus  transmitted  to  children,  especially  cutaneous  diseases,, 
tubercle,  and  syphilis.  There  is  no  reliable  evidence  that  this  happens- 
to  any  appreciable  extent,  but  it  appears  certaiu  that  syphilis  has 
been  thus  conveyed  in  rare  instances,  and  in  order  to  guard  against 
the  mere  possibility  of  this  untoward  event,  it  is  necessary  to  pay  strict 
attention  to  the  precautions  already  alluded  to,  and  especially  to  see  that; 
the  vaccine-lymph  employed  is  taken  from  a  perfectly  healthy  child,  or 
from  the  calf. 

Treatment. — All  that  is  generally  required  after  vaccination  is  to 
protect  the  arm  fi'om  irritation,  and  to  prevent  the  vesicles  from  being 
scratched.  The  arm  should  be  left  entirely  out  of  the  sleeve.  If  there 
is  much  subsequent  inflammation,  wet  lint,  lead-lotion,  or  cream  may  be 
applied ;  or  the  part  may  be  covered  with  finely-powdered  starch. 

During  the  pyrexial  condition  it  is  well  to  keep  the  child  indoors  ; 
and  to  give  some  mild  aperient,  if  required,  such  as  a  teaspoonful  of 
castor-oil.  Unusual  complications,  such  as  erysipelas,  may  call  for 
special  treatment,  and  these  are  particularly  to  be  borne  in  mind  when, 
re-vaccination  has  been  performed. 
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CHAPTER  X. 
VABICELLA-CHTCKEN-POX. 

JEtiology. — Varicella  has  been  supposed  to  be  merely  a  modified  form 
of  variola,  but  tbe  evidence  is  conclusive  that  they  are  perfectly  distinct 
diseases.  It  is  decidedly  an  infectious  complaint,  having  a  specific  con- 
tagium,  and  it  may  be  transmitted  either  with  or  Avithout  direct  contact. 
It  is  doubtful  Avhether  it  can  be  inoculated,  but  probably  not.  Occa- 
sionally this  aifection  assumes  an  epidemic  form.  A  second  attack  is 
very  rarely  met  with.  Varicella  is  only  observed  in  children  as  a  rule, 
especially  towards  the  fourth  year,  but  now  and  then  it  affects  young  or 
•adult  females.  Micrococci  have  been  found  in  the  contents  of  the 
eruption. 

Symptoms. — 1.  Incuhation-stage. — The  ordinary  duration  of  i'he  period 
■of  incubation  in  varicella  is  from  ten  to  fourteen  days,  but  it  may  extend 
to  two  and  a  half  weeks.    There  are  no  symptoms. 

2.  Invasion-stage. — Frequently  this  stage  is  absent,  the  first  symp- 
toms being  simultaneous  with  the  appearance  of  the  eruption.  In  other 
•eases  this  is  preceded  for  twenty-four  to  thirty-six  hours  by  slight 
pyrexia,  with  headache,  lassitude,  and  sometimes  a  slight  cough. 

3.  Eruption-stage. — The  eruption  of  varicella  is  rarely  delayed  beyond 
"24  to  36  hours  at  the  latest,  and  it  is  said  that  a  scarlatinal  rash 
■occasionally  precedes  its  development.  At  first  there  are  but  a  few 
spots,  but  fresh  crops  appear  during  four  or  five  nights,  often  in 
■considerable  numbers,  and  they  may  continue  to  come  out  for  ten  or 
twelve  days.  The  spots  are  quite  discrete  as  a  rule,  but  occasionally  a 
tfew  become  confluent.  They  are  first  seen  usually  on  the  body,  especially 
about  and  between  the  shoulders,  and  over  the  chest,  but  thei^e  ai"e  many 
exceptions  to  this  rule  (Collie).  Afterwards  they  extend  to  the  limbs, 
while  the  scalp  is  often  much  affected,  but  the  face  is  generally  only 
slightly  involved,  though  the  eruption  is  sometimes  abundant  here. 
Some  authors  have  described  the  eruption  as  being  vesicular  from  the 
first.  In  most  cases,  however,  it  begins  as  bi'ight  red  spots,  slightly 
papular,  not  at  all  hard,  and  disappearing  on  pressure.  Within  a  few 
hours  these  become  vesicular,  a  clear  fluid  collecting  under  the  epidermis. 
The  vesicles  quickly  gain  a  large  size,  are  round  or  oval,  ill-defined, 
translucent,  glistening,  and  neither  umbilicated  nor  divided  into  spaces, 
so  that  when  punctured  they  collapse  completely.  There  is  no  inflam- 
matory areola.  The  appearance  is  described  as  being  in  some  instances 
"as  if  the  patient  had  been  subjected  to  a  shower  of  scalding  Avater." 
In  about  tAventy-four  hours  the  contents  of  the  vesicles  become 
slightly  and  uniformly  opalescent,  and  a  faint  red  areola  appeal's. 
About  the  third  day  a  fcAV  of  the  vesicles  may  have  a  pustular 
appearance,  and  sometimes  a  small  number  of  pustules  are  seen ; 
but  regarding  the  eruption  as  a  whole,  pustulation  forms  an  incident 
rather  than  an  essential  feature  of  its  progress  (Collie).  Each 
vesicle  either  ruptures  or  dries  up  from  the  third  to  the  fifth  day, 
a  small  scab  extending  rapidly  from  the  centre  toAvards  the  mare'in. 
■This  IS  gen-jrally  thin  and  crumbly,  coming  away  in  particles,  but 
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occasionally  a  thick  coherent  crust  is  formed.  It  separates  in  about 
four  or  five  days  usually.  As  the  skin  is  not  deeply  involved  or  destroyed, 
only  a  slight  redness  is  left,  Avhich  soon  disappears,  and  there  is  no 
pitting  as  a  rule  ;  in  exceptional  instances,  however,  distinct  pits  are 
left,  which  are  round  or  elliptical,  smooth,  and  shining.  Owing  to  the 
development  of  successive  crops,  vesicles  are  seen  side  by  side  in  difEei-ent 
stages  of  their  progress.  The  only  subjective  sensation  which  attends 
the  eruption  of  chicken-pox  is  that  of  itching,  wliich  may  be  consider- 
able. A  faint  peculiar  odour  is  said  to  be  given  off,  but  this  is  certainly 
not  constant.  About  the  end  of  the  second  day  a  few  vesicles  may  be 
seen  on  the  sides  of  the  tongue,  on  the  lips,  checks,  or  palate,  and  some- 
times iipon  the  mucous  membrane  of  the  genitals  (Collie).  In  delicate, 
and  especially  tubercular  children,  gangrene  occurs  exceptionally  about 
the  vesicles  of  chicken-pox.  Hemorrhagic  varicella,  with  cutaneous 
ecchymoses,  and  bleeding  fi^om  mucous  surfaces,  has  also  been  described. 

The  general  symptoms  are  very  slight  in  the  great  majority  of  cases 
of  chicken-pox,  there  being  only  a  little  feverishness,  if  any.  Sometimes 
there  are  rather  severe  exacerbations  of  fever  diiring  the  night.  Catarrh 
is  frequently  present,  and  may  prove  dangerous  in  weakly  children,  if 
the  bi'onchi  should  become  extensivel}^  implicated.  In  some  cases  the 
patient  remains  in  an  unsatisfactory  si;ate  of  health  for  some  time  after 
an  attack  of  varicella.  Nephritis,  and  infantile  hemiplegia,  are  possible 
complications  or  sequelas. 

Diagnosis.— Small-pox  is  the  only  disease  with  which  varicella  is 
likely  to  be  confounded.  The  mode  of  onset;  slight  symptoms;  and 
earlier  appearance  of  the  eruption,  with  its  different  distribution, 
characters,  and  course,  ought  as  a  rule  to  make  diagnosis  of  varicella 
clear.  The  absence  of  the  prodromal  rashes  which  are  met  with  in 
small-pox  may  assist  the  diagnosis  in  doubtful  cases. 

Prognosis. — Death  never  occurs  as  the  result  of  varicella,  and  there- 
fore the  prognosis  is  highly  satisfactory. 

Treatment. — Nothing  is  required  as  a  rule  in  varicella  but  to  keep 
the  patient  quiet ;  to  give  a  simple  and  mild  diet ;  and  to  see  that  the 
bowels  ai'e  freely  opened.  Children  must  be  prevented  from  scratching 
themselves,  and  if  there  is  much  irritation,  vaseline  or  a  soothing  lotion 
may  be  applied.  Catarrh  must  be  attended  to  if  present ;  and  should  there 
be  much  fever,  a  saline  mixture  is  useful.  Quinine  maybe  administered 
during  convalescence. 


CHAPTER  XI. 

ERYSIPELAS— THE  ROSE— ST.  ANTHONY'S  FIRE. 

2:tiolog7. — Apart  from  the  traumatic  and  puerperal  varieties  of 
erysipelas,  there  is  a  so-called  idiopathic  form,  which  occui'S  in  ordinary 
practice,  and  may  be  regarded  as  an  amte  specific  disease.  There  is 
ample  evidence  to  prove  that  it  is  infectious,  especially  when  a  number 
of  persons  are  collected  together,  as  in  hospitals.  Sometimes  erysipelas 
assumes  an  epidemic  form.  The  infective  agent  is  given  off  iiito  the 
atmosphere,  and  may  likewise  be  conveyed  by  individuals  or  fomites,  as 
well  as  by  direct  contact  or  inoculation.    There  is  reason  to  believe, 
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furfcbcr,  that  erysipelas  may  originate  certain  allied  diseases,  such  as 
puerperal  fever  or  hospital  gangrene,  and  vice  versa. 

The  presence  of  micrococci  in  the  affected  tissues  in  cases  of  erysipelas 
has  long  been  recognized.  They  grow  in  chains  and  singly,  plugging 
the  lymphatics  and  lymph-spaces,  and  invading  the  cellular  elements. 
Probably  a  few  enter  the  blood-stream,  but  experiments  seem  to  pi-ove 
that  they  are  not  able  to  multiply  there.  Fehleisen  isolated  and  culti- 
vated an  organism  which  ho  u-AineCi  streptococcus  erysipelatis,  for  which  he 
claims  special  characters,  and  which  he  has  found  capable  of  producing 
the  disease  by  inoculation  in  the  human  subject,  and  in  certain  other 
animals.  This  organism,  however,  closely  resembles  the  streptococcus 
pyogenes,  and  many  observers  maintain  that  they  are  identical.  There 
seems  to  be  no  doubt  that  micrococci  are  the  infective  agents  in 
erysipelas,  but  whether  there  is  one  specific  organism  is  a  matter  of 
doubt.  When  suppuration  occurs,  it  is  due  to  the  microbes  which 
usually  set  up  this  condition.  The  general  symptoms  associated  with 
erysipelas  are  attributed  to  absorption  of  the  products  of  the  develop- 
ment and  growth  of  the  organisms  in  the  tissues. 

Many  cases  of  erysipelas  are  met  with  in  which  there  is  no  obvious 
som-ce  of  infection.  Not  unfrequently  no  definite  exciting  cause  can  be 
discovered,  while  in  some  instances  the  complaint  is  attributed  to  local 
exposure;  cold  or  heat;  general  exposure  to  cold  and  wet ;  very  slight, 
injury;  irritation  of  bad  teeth  ;  errors  in  diet,  especially  the  consump- 
tion of  shell-fish  and  such  articles  ;  and  violent  mental  emotion.  Some 
maintain  that  there  is  always  some  slight  injury  or  abrasion  ;  and  that 
the  causes  mentioned  only  aid  the  action  of  the  infective  agents  upon 
the  system.  The  epidemic  occurrence  of  erysipelas  cannot,  as  a  rule,  be 
explained. 

Among  the  most  important  predisposing  causes  of  erysipelas  are : — 
1.  Age,  the  disease  being  most  common  in  newly-born  infants,  and  in 
persons  from  twenty  to  forty  years  old.  2.  The  female  sex,  especially 
during  menstruation.  3.  Individual  and  family  predisposition.  4.  The 
occurrence  of  previous  attacks,  erysipelas  differing  from  most  other  acute 
specific  fevers  in  this  respect.  It  has  been  found  that  inoculation 
cannot  be  elfected  for  a  short  time  after  an  attack  of  erysipelas,  but  the 
immunity  is  only  of  brief  duration.  5.  Certain  conditions  of  the 
system,  namely,  plethora ;  the  condition  produced  by  intemperance  or 
debilitating  diseases,  as  well  as  that  associated  with  gout  or  renal 
disease  ;  and  any  low  febrile  state.  6.  Certain  local  conditions,  such  as 
various  forms  of  injury;  or  the  presence  of  dropsy  in  a  ]3art.  7.  A  warm 
season. 

Anatomical  Characters. — ErysijDelas  is  chai-acterized  by  a  diffuse 
and  spreading  inflammation  of  the  skin,  the  subcutaneous  cellular  tissue 
being  also  generally  involved,  and  sometimes  the  deeper  structures.  At 
first  there  is  hypersemic  redness,  varying  in  tint,  followed  by  vesication 
of  the  skin,  and  by  serous  infiltration  of  the  subjacent  areolar  tissue, 
which  causes  more  or  less  swelling.  In  severe  cases  pus  may  form 
under  the  cuticle,  in  the  subcutaneous  tissue,  or  in  the  deep  tissues. 
There  is  but  little  tendency  to  limitation  of  the  inflammatory  process 
by  organi7X'd  lymph  ;  while  any  pus  which  is  formed  is  liable  to  be  of  a 
low  type.  Occasionally  erysipelas  terminates  in  ulceration  or  gangrene, 
especially  Avhcn  the  tissues  affected  are  in  a  low  state  of  vitality,  as,  for 
instance,  when  they  are  the  seat  of  dropsy.  The  neighbouring  lymphatic 
glands  and  vessels  are  always  afficctcd;  while  the  veins  leading  fj-om  the 
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erysipelatous  part  are  also  inflamed  in  many  cases,  and  may  contain  pus. 
Micrococci  are  most  abundant  in  tlie  zone  of  spreading  inflammation ; 
and  in  the  unaffected  tissues  beyond  the  inflamed  margin  they  are 
described  as  carrying  on  an  active  warfare  with  the  phagocytes.  They 
rapidly  break  down  and  disappear  after  the  inflammatory  condition  has 
been  established.  The  tissue-elements  become  somewhat  swollen,  and 
may  show  degenerative  changes,  but  they  do  not  actually  soften  or 
liquefy  unless  suppuration  takes  place. 

In  fatal  cases  of  erysipelas  the  lalood  is  often  dark  and  liquid,  and  does 
not  coagulate  firmly.  The  various  organs  are  congested,  especiallv  the 
lungs.  The  small  vessels  of  the  lungs  and  head  frequently  contain  pus. 
Minute  emboli,  composed  of  white  corpuscles  or  of  albuminoid  ])articles, 
have  been  found  by  Bastian  and  others  in  the  small  vessels  of  the  grey 
matter  of  thebi^ain.  Different  complications  may  be  met  with  at  ihe post- 
mortem examination. 

The  mucous  and  serous  tissues  may  be  tlie  seat  of  erj-sipelatous  in- 
flammation, as  well  as  the  cutaneous  structui-es. 

Symptoms. — After  an  incniation-period,  which  is  said  to  range 
generally  between  ten  and  foui'teen  days,  but  which  may  extend  to  three 
weeks,  an  attack  of  idiopathic  ei'ysipelas  is  in  most  cases,  but  not  in- 
variably, ushered  in  by  premonitory  symptoms  of  a.  general  character.  A 
feeling  of  illness  is  experienced,  with  general  uneasiness  or  muscular 
pains,  disturbance  of  the  digestive  organs,  sore-throat,  headache,  rest- 
lessness, and  other  signs  of  nervous  disorder,  Avitli  more  or  less 
pyrexia,  which  may  be  considerable.  Some  degree  of  shivering  or 
chilliness  may  be  felt  at  the  outset,  but  usually  no  marked  rigors  are 
expeiienced  until  the  local  inflammation  is  about  being",  or  has  actually 
developed.  These  symptoms  may  last  from  a  few  hours  to  four  or 
five  days  before  the  characteristic  signs  of  erysipelas  appear,  but 
generally  the  latter  are  evident  within  tAvo  or  three  days.  Epistaxis 
occasionally  occurs  at  the  period  of  invasion. 

The  local  symptoms  of  erysipelas  are  as  follows  : — At  first  there  is  a 
feeling  of  heat,  iri-itation,  and  tightness  in  the  affected  pai^t ;  the  skin 
is  tender  to  the  touch;  and  a  stinging  or  smai'ting  sensation  is  noticed. 
Soon  the  surface  becomes  red,  swollen,  fimn,  tense,  and  shining ;  at  the 
same  time  all  the  painful  sensations  being  aggravated ;  while  there  is 
increased  local  heat.    Sometimes  the  swelling  precedes  the  redness. 

Erj'-sipelatous  inflammation  starts  from  one  spot,  and  generally  extends 
principally  in  a  particular  direction,  but  it  sometimes  spreads  in  all 
directions"  equally.  There  is  a  well-marked  boundary-line  between  the 
advancing  inflammation  and  the  healthy  skin,  as  shown  by  the  differ- 
ence in  colonic  and  by  the  abrupt  termination  of  the  swelling,  but  onl,y 
a  gradual  transition  is  observed  at  the  border  at  which  the  process  is 
subsiding. 

The  hue  of  the  redness  varies,  but  it  tends  to  become  darker  as  the 
case  progresses.  The  swelling  is  much  greater  where  abundant  loose 
cellular  tissue  exists,  and  is  then  often  irregular  in  form  and  unequal  in 
consistence,  while  the  surface  pits  on  pressure.  In  structures  which  are 
tense,  unyielding,  and  closely  attached,  such  as  those  of  the  scalp,  the 
sensations  are  far  more  painful  than  in  lax  tissues. 

In  slight  cases  the  inflammation  subsides,  being  followed  by  desqua- 
mation of  the  cuticle;  far  more  commonly,  however,  cutaneous  vesicles 
or  blebs  of  various  sizes  form,  which  contain  a  yellowish  serum,  and  in 
serious  cases  large  irregular  bullte  or  bladders  appear.   These  burst  and 
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cliscliaro'G  tlieir  contents,  often  leaving  ci'usts,  which  on  sepai^ating 
may  tliscloso  superficial  ulceration.  The  cuticle  always  peels  oii"  exten- 
sively afterwards.  Occasionally  signs  of  more  or  less  suppuration, 
ulceration,  or  moist  gangrene  are  observed  ;  and  these  processes  may  lead 
to  great  destruction  of  tissues. 

Tlie  seat  and  extent  of  erysipelatous  inflammation  vaiy  in  different 
cases.  Idiopathic  erysipelas  is  most  common  about  the  head  and  face, 
and  it  genex'ally  begins  about  the  nose,  eai-,  angle  of  the  mouth,  lower 
eyelid,  or  cheek.  Dr.  Russell  Reynolds  has  observed  that  it  usually 
starts  at  the  point  where  the  slcin  is  undergoing  transition  into  a  raucous 
membi'ane.  The  erysipelas  tends  to  spread  rapidly,  so  that  the  whole 
face,  scalp,  and  neck  may  become  speedily  affected,  and  great  swelling 
is  produced,  the  features  being  obliterated,  the  eyelids  closed,  and  the 
nostrils  blocked  uj),  Avhile  deafness  is  often  complained  of.  IS'ot  unfre- 
queutly  abscesses  form,  esijecially  in  the  cheeks  or  eyelids.  The 
inflammation  is  apt  to  extend  to  the  moiith  and  fauces,  and  may  even 
reach  the  larynx.  There  is  also  a  possible  danger  of  the  supervention 
of  meningitis  and  thrombosis  of  the  lateral  sinus,  by  the  extension  of 
the  inflammation  inwards  through  a  foramen. 

In  some  instances  the  limbs  are  affected,  especially  the  legs,  and  now 
and  then  the  trunk.  I  have  met  with  two  cases  of  erysipelas  involving 
the  whole  of  both  legs,  as  a  complication  of  acute  rheumatism.  Some 
local  irritation  not  uncommonly  determines  the  localitj'^  of  an  erysipela- 
tous inflammation. 

The  time  taken  by  erysipelatous  inflammation  in  running  its  course 
varies,  but  the  redness  and  swelling  generally  attain  their  height  on  the 
second  or  third  day.  Different  parts  of  the  surface  ai^e  seen  in  different 
stages  of  advancement.  After  it  has  apparently  stopped,  the  inflamma- 
tion may  again  spread  ;  and  relapses  are  by  no  means  uncommon.  In 
some  cases  the  complaint  is  erratic  or  wandering  in  its  progress  ;  or  it 
may  assume  a  metastatic  character. 

Usually  the  absorbent  glands  and  vessels  in  the  neighbourbood  of  the 
affected  structures  show  signs  of  irritation,  being  enlarged  as  well  as 
painful  and  tender,  sometimes  very  much  so,  and  they  may  be  involved 
first.    Suppuration  of  the  glands  takes  place  in  exceptional  cases. 

The  general  symptoms  in  erysipelas  usually  increase  with,  the  onset 
of  the  local  inflammation.  Ordinarily  they  merely  indicate  more  or  less 
pyrexia.  The  pulse  rises  to  100  or  120,  and  is  full  and  strong.  The 
tempei-ature  ascends  rapidly  at  the  outset,  and  may  attain  a  height  of 
104°  or  105°  on  the  fii-st  evening.  Usually  the  maxiTmim  temperature  is 
reached  on  the  3rd  day,  but  it  tends  to  increase  so  long  as  the  inflam- 
mation advances,  and  may  attain  to  106°  or  108°.  As  a  rule  there  are  dis- 
tinct evening  exacerbations,  but  the  evening  temperature  may  be  2°,  4°, 
or  even  5"  lower  than  that  of  the  morning  (Reynolds).  Defervescence 
sets  in  in  favourable  cases  about  the  5th  or  6th  day  of  the  appearance 
of  the  local  inflammation,  and  the  temperature  rapidly  falls,  becoming 
normal  in  from  twelve  to  thirty-six  hours.  It  may, 'however,  remain 
high  for  a  much  longer  time,  and  defervescence  is  then  less  critical, 
bomotimes,  moreover,  irregular  returns  of  pyrexia  are  noticed  during 
convalescence,  without  any  increase  of  the  local  condition.  These 
observations  apply  chiefly  to  facial  erijsipelas,  for  great  deviations  as 
regards  temperature  are  met  with  when  the  disease  attacks  other  parts. 
Any  relapse  or  extension  of  inflammation  is  indicated  by  a  fre.sh  rise  in 
temperature,  which  may  be  noticed  before  any  external  signs  are 
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observed.  Complications  will  also  influence  tlic  teraperatnre.  The 
urine  is  febrile,  while  urea  is  increased,  and  chlorides  are  diminished. 
Albuminuria  is  a  frequent  i^henomenon  in  cases  of  erysipelas. 

In  facial  erysipelas  there  is  considerable  restlessness,  with,  in  many 
instances,  menial  wandering  or  actual  delirium,  especially  at  night, 
quite  apart  from  any  cerebral  complication.  In  this  form  the  tongue 
tends  to  become  dry  and  brownish;  and  in  all  cases  of  a  low  type  it 
assumes  distinctly  adynamic  characters,  with  sordes  on  the  lips  and 
teeth,  the  pulse  also  becoming  very  rapid  and  feeble,  and  other  typhoid 
symptoms  setting  in.  Tympanites  and  hiccup  may  be  prominent' symp- 
toms in  such  cases.  This  course  of  events  is  likewise  apt  to  occur  in 
very  feeble  or  intemperate  persons,  and  in  aged  subjects. 

Complications. — The  chief  complications  to  be  feared  in  connection 
with  erysipelas  are  cerebral  or  spinal  meningitis;  bronchitis  or  some- 
times pneumonia  ;  ulcerative  endocarditis ;  purulent  pleurisy  or  jjericar- 
ditis  ;  embolism  and  infarction  in  the  lungs,  spleen,  or  kidneys  ;  acute 
intestinal  catai^i-h  ;  and  renal  congestion  or  inflammation.  Many  of 
these  lesions  are  of  a  septic  nature,  and  there  may  be  a  condition  of 
general  septiciemia  or  pyaemia.  As  already  mentioned,  erysipelas  may 
spread  to  the  thi-oat  or  larynx. 

Varieties. — Several  varieties  of  erysipelas  are  described,  founded  on 
the  intensity,  mode  of  progress,  appearances,  and  terminations  of  the 
local  changes.  The  chief  of  these  are: — 1.  Simple  or  Cutaneous. 
2.  Miliary.  3.  FMyctenous.  The  last  two  are  named  fi^om  the  size  of 
the  vesicles  or  blebs.  4.  GEdematous,  where  there  is  much  oedema. 
6.  Phlegmonous  or  Cellulo-cutaneojis,  in  Avhich  the  deep  tissues  are 
extensively  involved,  and  tend  to  suppurate.  6.  Gangrenous.  7.  Erratic 
or  Migratory.  8.  Metastatic.  Varieties  are  also  named  according  to  the 
part  affected,  for  exam2jle, /aciaZ,  scrotal,  crural,  and  abdominal. 

The  erratic  form  usually  presents  less  hypertemia  and  swelling  than 
is  ordinarily  observed  ;  while  the  pyrexia  is  not  so  severe,  considerable 
and  rapid  changes  in  temperature  being  also  noted.  This  variety 
tends  to  run  a  protracted  coui^se,  and  occurs  chiefly  in  the  old,  or  in 
those  suffering  from  gout,  rheumatism,  or  kidney  disease. 

Diagnosis. — When  erysipelas  is  pronounced,  it  is  generally  easilj 
recognized.  At  the  outset,  however,  it  may  be  impossible  to  say  what 
is  going  to  happen,  but  the  fact  that  a  patient  has  had  the  disease 
before,  or  is  subject  to  it,  may  enable  an  early  probable  diagnosis  to  be 
made.  In  a  febrile  case  of  rapid  onset  the  absence  of  any  of  the 
premonitory  symptoms  of  other  fevers,  or  of  anj^  phenomena  pointing 
to  a  local  internal  inflammation,  might  lead  to  the  suspicion  of  erysipelas, 
especially  if  the  patient  complains  of  unusual  subjective  sensations  about 
the  face  or  other  parts.  The  progress  of  events  will  soon  clear  up  any 
difficulty  as  a  rule.  The  diseases  with  which  erysipelas  may  possibly  be 
confounded  are  typhus  fever,  scarlatina,  small-pox,  influenza,  or  sep- 
ticaemia in  the  early  period  ;  later  on  acute  eczema,  erythema,  or  herpes 
along  the  5th  nerve  with  intense  hyperajmia;  and  acute  necrosis  of  bone. 

Prognosis. — Erysipelas  is  always  a  serious  malady,  and  a  cautious 
prognosis  should  be  given  in  all  cases,  but  especially  when  it  attacks  the 
scalp  or  face.  The  principal  circumstances  which  increase  the  danger 
of  any  individual  case  are  as  follows  :  — 1.  The  patient  being  either  very 
young  or  of  advanced  age.  2.  A  low  condition  of  the  system,  especially 
that  due  to  intemperance.  3.  The  presence  of  organic  disease,  par- 
ticularly  renal  disease  with  dropsy.    4.  The  complaint  being  epidemic, 
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much  depending  on  the  type  o£  the  epidemic.  5.  Any  tendency  to 
typhoid  symptoms;  or  signs  of  blood-poisoning.  6.  Severe  cerebral 
symptoms,  particularly  if  they  point  to  meningitis.  7.  Extension  of  the 
disease  to  the  throat  or  larynx.  8.  A  dark  colour  of  the  inflammation, 
or  the  appearance  of  livid  vesicles.  9.  Any  disposition  to  involve  the 
deep  tissues  extensively,  or  to  end  in  suppuration  or  gangrene.  10.  The 
sudden  disappearance  of  the  external  inflammation,  with  simultaneous 
occurrence  of  symptoms  indicating  that  some  internal  part  is  attacked. 

Treatment.— 1.  General  management. — Unquestionably  lowering 
measures  are  to  be  avoided  in  erysipelas,  and  a  supporting  treatment  is 
that  which  gives  the  best  results.  A  nutritious  diet  is  necessary 
from  the  first,  with  cooling  drinks,  and  in  many  instances  alcoholic 
stimidants  are  called  for  at  an  early  period,  not  uncommonly  considerable 
quantities  being  required  during  the  progress  of  the  disease.  The 
patient  should,  if  possible,  be  isolated,  and  placed  in  a  comfortable,  well- 
ventilated,  but  not  draughty  apartment ;  and  every  attention  must  be 
paid  to  hygienic  measures. 

2.  Medicinal  treatment. — The  bowels  should  be  kept  well-opened  by 
saline  aperients  in  all  cases  of  erysipelas.  Einger  recommends  the 
administration  of  tincture  of  aconite  or  belladonna,  for  the  purpose  of 
checking  the  complaint.  The  most  reliable  i-emedy,  as  a  rule,  in  my 
experience,  is  tincture  of  perchloride  of  iron — \xy  xx-xl  every  three  or 
four  hours.  Some  practitioners  advocate  the  use  of  salicylates  or  other 
antiseptics  internally.  In  adynamic  cases  quinine,  or  ammonia  and 
tincture  of  cinchona  may  be  given,  along  with  alcoholic  stimulants.  It 
is  often  necessary  to  administer  opium,  chloral,  bromide  of  potassium, 
or  some  such  agent,  at  night  or  more  frequently,  for  the  purpose  of 
procuring  sleep  and  relieving  pain. 

3.  Local  treatment. — Ordinarily  it  will  be  found  the  best  plan  to 
cover  the  erysipelatous  part  with  cotton-wool,  having  previously 
dusted  it  over  with  some  powder.  Flour,  a  mixture  of  starch  and  oxide 
of  zinc,  and  kaoline  with  a  few  drops  of  creasote,  are  useful  applications 
of  this  kind.  When  the  face  is  affected,  a  kind  of  mask  may  be  made, 
with  apertures  corresponding  to  the  mouth,  nostrils,  and  eyes.  Among 
the  numerous  local  applications  recommended  for  erysi^selas  the  most 
important  are  cold  water;  collodion  or  flexible  collodion;  nitrate  of 
silver,  either  in  the  form  of  the  solid  stick  or  in  solution  ;  extract  or 
liniment  of  belladonna,  or  equal  parts  of  extract  of  belladonna  and 
glycerine;  solution  or  glycerine  of  carbolic  acid  ;  and  ichthyol.  In  some 
cases  great  pain  is  experienced,  and  then  warm  fomentations  containing 
opium  or  belladonna  are  serviceable,  the  surface  being  afterwards  dried 
and  covered  with  cotton-wool.  Nitrate  of  silver  has  been  much  used 
with  the  object  of  checking  the  progress  of  erysipelas,  the  stick  being 
rubbed  into  the  skin  a  little  beyond  the  advancing  margin  of  the 
inflammation.  This  measure  appears  to  succeed  sometimes.  It  has 
appeared  to  me  a  good  plan  to  apply  glycerine  and  belladonna,  or 
glycerine  of  carbolic  acid,  along  the  line  where  erysipelas  seems  to  be 
spreading.  Another  method  more  recently  advocated  is  to  inject  an 
antiseptic  solution  just  beyond  the  margin  of  the  spreading  inflamma- 
tion, especially  two  per  cent,  solution  of  carbolic  acid,  or  perchloride  or 
biniodide  of  mercury.  Suppuration  calls  for  free  incision  ;  and  in  the 
phlegmonous  variety  of  erysipelas  scarification  is  of  great  value. 

4.  Symptomatic  treatment. — Various  symptoms  may  require  particular 
attention  in  erysipelas,  as  well  as  complications.    High  fever  may  call 
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for  sponging  or  baths,  or  perhaps  phenazone  or  acetanilide  might  be  of 
service.    Extension  of  the  inflammation  to  the  throat  or  larynx  demands 
immediate  local  treatment.    If  there  is  much  cpdema  about  the  glottis 
it  may  be  requisite  to  scarify  the  mucous  membrane  covering  this  part, 
or  even  to  perform  laryngotomy  or  tracheotomy. 

5.  Prevention. — In  order  to  prevent  the  spread  of  erysipelas,  it  is 
imperative  upon  those  who  are  attending  cases  of  this  complaint, 
especially  medical  men  and  nurses,  to  exercise  every  precaution  against 
conveying  the  disease  to  others,  particularly  if  they  have  to  come  into 
contact  with  parturient  women,  or  with  persons  suffering  from  Avounds 
or  ulcers.  Should  there  beany  condition  present  in  a  case  in  connection 
with  which  erysipelas  is  liable  to  arise,  such  as  dropsy,  special  care  must 
be  taken  to  prevent  its  occurrence. 


CHAPTER  XII. 

SEPTICmilA  AND  PYEMIA. 

The  full  discussion  of  these  conditions,  and  especially  pygemia,  comes 
more  appropriately  within  the  scope  of  surgical  Treatises ;  but  as 
they  also  occur  in  medical  practice,  it  is  necessary  to  consider  them 
briefly  in  this  work.  They  are  now  definitely  included  among  the 
infective  diseases. 

Septiccernia  implies  a  general  blood-poisoning  or  febrile  infection,  due 
to  the  absorption  of  certain  toxic  materials  Avithin  the  body,  but  un- 
accompanied with  the  formation  of  centres  of  suj^puration.  Pycemia  is 
also  a  general  febrile  condition,  which,  however,  is  attended  Avith  the 
development  of  abscesses  in  various  parts  of  the  body.  No  absolute 
line  of  demarcation  can  be  drawn  betAveen  these  tAvo  classes  of  cases. 

.Sltiology. — Excluding  obvious  injuries  and  operations,  and  puerperal 
conditions,  the  following  are  the  principal  causes  of  septicaemia  or 
pj^femia.  1.  Diseases  of  bone,  either  acute  or  chronic,  leading  to 
necrosis  or  suppuration ;  disease  of  the  temporal  bone,  associated 
with  otitis  media,  is  particulai-ly  to  be  borne  in  mind  in  this 
connection,  and  also  disease  of  the  nose.  2.  Affections  of  the  heart 
or  vessels  originating  septic  materials  which  contaminate  the  blood, 
particularly  malignant  endocarditis,  and  softening  of  clots,  especially 
in  the  veins.  3.  Diffuse  suppuration,  abscess,  or  gangrene  in  any 
part  of  the  body,  either  external  to  or  Avithin  organs.  4.  Ulceration  of 
mucous  surfaces,  such  as  the  throat,  the  gall-bladder  or  ducts,  or  the 
intestines.  In  relation  to  the  intestines  the  chief  conditions  to  be  remem- 
bered are  typhoid,  tubercular,  or  dysenteric  ulceration  ;  cancer  some- 
times ;  ulceration  of  the  appendix  vermiformis  and  its  consequences ; 
and  fistula.  6.  Inflammation  of  a  Ioav  type  and  attended  Avith  suppura- 
tion, implicating  the  pelvis  of  the  kidney,  the  bladder,  or  the  urinary 
passages.  Gonoi^rhoea  is  believed  to  lead  to  a  pycemic  condition  sometimes. 
Prostatic  septic  thrombosis  may  also  be  mentioned  here.  6.  Diseases 
characterized  by  external  inflammation  of  an  unhealthy  _  character, 
leading  to  the  formation  of  pus  or  gangrene,  especially  certain  varieties 
of  erysipelas,  variola,  vaccinia  in  connection  Avith  re-vaccination, 
malignant  pustule,  glanders,  plague,  carbuncles  or  boils.     Under  this 
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class  may  also  be  mentioned  tlie  effects  of  dissection-  and  post-mortem 
wounds.  7.  Low  fevers  occasionally,  such  as  typhus,  there  beinp^  no- 
evident  local  source  of  blood-poisoning.  8.  Idiopathic  pya;mia  has  been 
described,  but  it  must  be  borne  in  mind  that  jDyajmia  may  follow  a  very 
slio-ht  injury  in  unhealthy  subjects,  and  that  there  are  many  internal 
caiises  which  might  escape  detection.  Septicosmia  may  probably  arise- 
from  inhaling  sewer-gas  or  other  product  of  organic  decomposition. 
Intemperance  and  renal  disease  decidedly  predispose  to  this  class  of 
diseases.  In  many  cases  of  jDhthisis  there  is  i-eally  a  septicaimic- 
condition. 

Pathology. — Septicaemia  has  been  divided  into  three  kinds,  namely : — 
1.  Fermentation  fever,  supposed  to  be  due  to  the  absoi-ption  of  fibrin- 
ferments,  which  act  in  a  similar  manner  to  the  toxins  produced  by  micro- 
oro-anisms,  and  it  is  believed  by  many  that  such  organisms  do  take  an  im- 
portant part  in  their  production.  2.  /Saprctmm,  in  which  the  septic  con- 
dition is  caused  by  the  absoi'ption  of  toxins  (ptomaines,  etc.),  formed  by 
putrefactive  bacteria  of  various  kinds,  Avhich  have  infected  some  local 
focus  of  necrotic  tissue.  3.  Progressive  septiccp.viia,  Avhere,  in  addition  to 
the  effects  of  toxins  foi-med  at  the  primary  seat  of  infection,  microbes  also 
actually  enter  the  blood-stream  from  this  focus,  and  there  produce  other 
ptomaines.  These  microbes  ai^e  in  the  main  similar  to  those  which  cause 
suppuration,  and  they  gain  access  into  the  blood  either  through  the 
walls  of  the  blood-vessels,  or  through  the  lymph-channels. 

Pyasmia  is  now  generally  recognized  as  being  the  result  of  the  micro- 
organisms which  cause  suppuration,  namely,  the  streptococcus  pyogenes, 
and  staphylococci.  Several  observers  have  found  a  streptococcus  most 
frequently  present  in  pycemia,  and  this  has  been  regarded  as  the 
principal  microbe.  These  or-ganisms,  associated  with  some  local  focus 
of  suppuration,  induce  coagulation-necrosis  in  the  small  vessels,  and 
consequent  thrombosis  and  purulent  phlebitis.  Generally  fragments 
of  the  softened  thrombi  become  detached,  and  are  conveyed  as  emboli  to 
various  parts,  where,  if  the  conditions  are  favourable,  the  organisms 
they  contain  set  up  suppuration,  and  thus  more  or  less  numerous 
purulent  centres  are  established.  Their  situation  will  depend  upon  the 
original  seat  of  mischief.  In  conditions  associated  with  external  parts 
or  bones,  the  lungs  are  very  often  affected ;  but  the  infected  particles 
may  pass  through  these  organs,  and  lodge  in  the  heart  or  kidneys. 
When  the  foci  are  in  the  intestines  or  other  structures  which  contribute 
to  the  portal  venous  system,  the  liver  is  mainly  involved  secondarily. 
Mai  ignant  endocarditis  and  allied  conditions  give  rise  to  large  numbers 
of  infective  emboli,  which  are  conveyed  to  the  spleen,  kidneys,  brain, 
intestines,  and  even  to  the  skin — arterial  pycemia  of  Wilks.  The  general 
.symptoms  associated  with  pyaemia  are  attributed  to  contamination  of 
the  blood  with  the  products  of  the  microbes  which  set  up  the  suppura- 
tive process. 

Anatomical  Characters. — No  doubt  death  may  occur  from  virulent 
septicaemia  before  any  characteristic  lesions  are  developed.  Pya3mia 
implies  that  abscesses  have  formed,  but  without  entering  into  details,  it 
must  suffice  to  give  a  summary  of  the  morbid  changes  which  may  be 
met  with  in  different  cases  of  this  class  of  diseases,  namely: — 1.  Intense 
congestion  throughout  the  various  orga.us  and  tissues  of  the  body  ;  with 
a  dark  and  fluid  condition  of  the  blood.  2.  Haemorrhages,  in  the  form 
of  petechia;  or  vibices,  in  connection  with  the  skin,  mucous,  and  serous 
membranes;   haemorrhage   into   serous   cavities;    extravasations  into 
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muscles  and  among  deep  tissues ;  and  apoplectic  clots  in  the  substance 
of  organs,  which  are  prone  to  undergo  rapid  destructive  changes. 
3.  Acute  inflammation  in  the  solid  organs,  of  a  low  type.  4.  Foi'mation 
of  abscesses  in  those  organs,  especially  the  lungs,  liver,  spleen,  kidneys, 
■or  sometimes  the  substance  of  the  heart;  often  in  considerable  numbers, 
and  containing  unhealthy  pus.  5.  Gangrene  of  portions  of  organs. 
6.  Low  serous  inflammations,  especially  pleurisy,  with  a  tendency  to 
purulent  effusion,  which  may  be  confined  within  adhesions.  7.  Inflamma- 
tion of  mucous  membi-anes,  leading  to  suppuration,  ulceration,  or  some- 
times to  submucous  abscesses  or  gangrene.  8.  Severe  inflammation  of 
joints,  with  a  great  tendency  to  rapid  formation  of  pus,  and  to  destruc- 
tion and  disorganization  of  tissues,  both  within  and  around  the  articula- 
tions, several  of  them  being  usually  involved.  9.  Inflammation  and 
formation  of  abscesses  in  various  parts  of  the  body,  namely,  in  the 
substance  of  muscles;  in  the  cellular  tissue,  either  superficial  or  deep ; 
or  sometimes  in  the  skin  itself,  giving  rise  to  pustules.  The  micro- 
organisms already  alluded  to  are  found  in  the  areas  of  suppuration. 

Symptoms. — Cases  which  are  classed  as  septicnemic  differ  greatly  in 
their  severity,  precise  symptoms,  course,  and  duration,  according  to  the 
natui'e  and  intensity  of  the  poison,  the  possibilities  of  local  antiseptic 
treatment,  and  other  circumstances.  They  may  be  exti^emely  grave, 
ending  in  speedy  death,  with  profound  nervous  symptoms.  On  the 
other  hand,  in  the  slighter  cases  only  more  or  less  febrile  disturbance 
occurs,  which  soon  subsides.  The  usual  phenomena  ai'e  shivering  or 
rigors,  often  repeated ;  rise  of  temperature,  which  is  frequently  rapid 
and  considerable,  to  103°,  104°,  or  more,  with  marked  and  iri-egular 
remissions  or  even  intermissions  ;  profuse  sweats,  alternating  with  dry- 
ness and  burning  heat  of  the  skin ;  a  very  frequent  pulse,  small  and 
compressible,  and  easily  disturbed ;  anorexia,  accompanied  with  nausea 
or  vomiting,  or  later  on  with  diarrhoea ;  a  red  and  irritable  or  glazed 
tongue,  tending  to  dryness,  and  soon  becoming  brown,  with  sordes 
on  the  lips  and  teeth ;  marked  weakness,  with  tendency  to  prosti'atiou, 
combined  with  restlessness ;  and  headache,  followed  by  early  delirium, 
mental  heaviness  and  lethargy,  or  other  nervous  phenomena.  The 
patient  wastes  rapidly;  and  the  face  may  present  pallor  or  sallowness, 
a  hectic  flush,  or  a  yellowish  hue,  which  in  some  cases  is  very  pro- 
nounced. Kespiration  tends  to  become  hurried  and  shallow^  Other 
phenomena  which  may  be  noticed  in  certain  cases  are  enlai-g-ement  and 
tenderness  of  the  spleen  ;  albuminuria ;  and  capillary  haemorrhages,  with 
petechise. 

PyjBmia  is  characterized  by  very  similar  symptoms  to  those  just 
described,  but  in  a  well-marked  case  there  is  generally  a  severe  and  pro- 
longed rigor  at  the  outset,  followed  by  profuse  sweating,  and  this  is 
repeated  at  irregular  intervals.  Within  a  short  period  symptoms  and 
physical  signs  of  the  local  lesions  appear,  differing  according  to  the 
structures  affected,  but  when  situated  internally,  these  have  often  to  be 
looked  for  carefully,  and  not  uncommonly  certain  of  them  cannot  be 
detected.  A  ti-ansient  erythematous  rash  is  not  uncommon ;  or  there 
maybe  sudamina,  or  a  vesicular  or  pustular  ci'uption.  The  breath  has  a 
sweetish  odour  in  some  cases  of  pyaamia. 

When  any  case  of  septicosmia  or  pyasmia  tends  towards  a  fatal  termina- 
tion, evidences  of  the  typhoid  state  appear,  namely,  extreme  prostration 
and  adynamia,  with  low  nervous  phenomena ;  tlie  face  becoming  pale  and 
pinched  ;  the  heart's  action  exceedingly  rapid,  Aveak,  irregular,  or  inter- 
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raittent,  as  evidenced  by  the  impulse,  sounds,  and  pulse  ;  the  tongue 
brown  and  dry,  with  sordes  on  the  lips,  ieeth,  and  gams  ;  delirium,  coma, 
or  rarely  convulsions  setting  in  at  last,  with  involuntary  discharge  of 
ffBces  and  urine.  Hyperpyrexia  sometimes  occurs,  and  hastens  death. 
The  duration  varies  much  in  different  cases. 

In  some  instances  pyosmia  runs  a  somewhat  chronic  course,  and  may 
then  terminate  in  recovery. 

Diagnosis. — Tt  is  important  to  distinguish  j^y^mia  or  septica3mia 
from  fevers  and  other  affections  with  which  these  conditions  are  likely 
to  be  confounded,  especially  typhoid  fever,  acute  tuberculosis,  acute 
rheumatism,  ulcerative  endocarditis,  ague,  and  certain  other  cases  in 
which  chills  and  high  fever  may  occur,  such  as  peruicious  anaamia, 
Hodgkin's  disease,  gall-stones,  and  rapidly-developing  cancer.  When 
they  occur  in  connection  with  obvious  wounds,  injuries,  operations,  or 
the  puerperal  state,  the  diagnosis  is  easy;  and  in  many  other  cases  the 
source  of  infection  is  evident  enough,  if  proper  investigation  be  made. 
Sometimes,  however,  the  fact  that  a  septiccemic  or  pycemic  state  exists 
is  clear,  but  it  may  be  very  difficult  or  impossible  to  find  out  its  cause. 
The  more  obscure  morbid  conditions  mentioned  under  the  etiology  must 
be  kept  in  mind  under  such  circumstances,  and  carefully  sought  for. 
The  inefficiency  of  quinine  is  regarded  as  an  important  aid  in  the 
diagnosis  of  pysemiafrom  malarial  fever;  and  microscopical  examination 
■of  the  blood  might  be  of  service  in  the  detection  of  malarial  organisms, 
The  possibility  of  septic  conditions  being  due  to  tiie  entrance  of  poisons 
from  without  must  not  be  overlooked. 

Prognosis. — This  is  always  grave,  but  in  individual  instances  of 
pyiemia  or  septicaemia  the  prognosis  will  depend  on  a  variety  of  circnm- 
stances.    Recovery  sometimes  takes  place  even  in  veiy  severe  cases. 

Treatment. — The  first  piinciple  in  the  treatment  of  septiccemic  or 
pyemic  cases  is,  if  possible,  to  i-emove  the  source  of  infection,  or  to  treat 
it  effectually  by  anfiseptic  methods.  Not  uncommonly  this  cannot  be 
done  in  medical  practice.  As  regards  internal  treatment,  the  only  chance 
of  recovery  lies  in  the  free  and  regular  administration  of  nutritious  food, 
simulants,  and  tonics,  especially  mineral  acids,  quinine,  and  tincture  of 
perchloride  of  iron.  Antiseptics  are  also  strongly  recommended,  and  may 
be  given  along  with  the  remedies  just  indicated.  Antipyretic  remedies 
may  be  needed,  as  well  as  external  applications  of  cold,  to  bring  down 
excessive  temperature,  but  they  are  not  of  much  service  as  a  rule.  The 
administration  of  boric  acid  (gr.  6-15)  with  sulphui-ic  ether  has  been 
specially  advocated  in  the  treatment  of  septic  diseases.  Local  lesions 
must  be  attended  to  as  they  arise,  and  treated  on  ordinary  principles. 


CHAPTER  XIII. 
DIPHTHEEIA. 


etiology. — Diphtheria  is  an  independent  acute  specific  disease,  being 
produced  by  a  specific  poison,  and  it  is  distinctly  infectious,  not  unfre- 
quently  assuming  a  severe  epidemic  form.  The  complaint  appears  to 
have  become  increasingly  prevalent  of  late  years,  and  numerous  out- 
breaks have  occurred  in  various  localities,  while  in  many  places  it  has 
become  established  as  an  endemic  disease.    It  is  now  generally  main- 
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tained  that  the  contagiiam  is  associated  only  or  chiefly  with  the  peculiar 
diphtheritic  deposit,  and  that  this  material  must  be  brought  into  direct 
contact  with  a  mucous  membrane,  or  with  an  abraded  cutaneous  surface, 
before  the  complaint  can  be  transmitted  ;  some  believe,  however,  that  the 
coutagium  is  also  given  off  in  the  breath,  and  is  contained  in  the  various 
excretions.  It  appears  now  to  be  definitely  decided  that  the  primar}- 
efi'ect  of  the  infective  agent  in  diphtheria  is  in  the  large  majority  of 
cases  strictly  local,  its  action  being  first  exerted  upon  the  throat  or  other 
surface  with  which  it  comes  into  contact,  and  the  general  infection 
being  secondary  to  the  local  lesion.  Some,  however,  maintain  that 
general  infection  thi^ough  the  pulmonary  vesicles,  or  possibly  through 
the  alimentary  canal,  may  precede  the  local  manifestations.  The  disease 
may  spread  to  any  of  the  inmates  of  a  house,  but  there  is  always  much 
more  danger  of  infection  in  the  case  of  those  who  are  brought  into 
immediate  contact  with  a  patient  suffering  from  diphtheria,  and  who 
consequently  inhale  the  breath,  or  are  liable  to  hare  the  morbid  pro- 
ducts coughed  out  upon  them.  The  practice  of  sucking  out  diphtheritic 
membrane  through  the  tube  after  the  performance  of  tracheotomy  is 
most  dangerous.  Kissing  is  also  accountable  for  the  transmission  of 
diphtheria  in  some  cases.  The  affection  is  more  liable  to  be  propagated 
if  there  is  much  discharge,  as  from  the  nose,  especially  if  cleanliness  is 
uot  attended  to.  The  poison  clings  tenaciously  to  houses  and  rooms  for 
a  considerable  period  ;  and  may  be  conveyed  by  fomites,  such  as  cloth- 
ing, toys,  or  other  objects,  as  well  as  by  instruments  used  for  surgical 
purposes.  It  seems  capable  of  being  disseminated  for  some  distance,  and 
this  has  been  attributed  to  the  influence  of  winds.  It  is  probable  that 
diphtheria  or  an  allied  disease  occurs  in  cats  and  other  domesticated 
animals,  as  well  as  among  cattle  and  horses,  and  that  infection  may  be 
thus  conveyed  to  human  beings,  and  also  from  them  to  the  lower  animals. 
The  complaint  may  certaiidy  be  transmitted  by  infected  milk.  The  same 
individual  may  be  attacked  more  than  once. 

The  researches  made  in  relation  to  the  contagium  of  diphtheria  have  led 
to  some  remarkable  results.  For  a  long  time  bacteria  and  other  organisms 
have  been  known  to  be  almost  constantly  present  in  the  diphtheritic 
membrane;  and  masses  or  clumps  of  streptococci  and  staphylococci  are 
found  not  only  in  this  membrane,  but  also  in  the  deeper  tissues,  the  large 
lymphatic  glands  of  the  neck,  the  kidneys,  and  sometimes  in  other  organs. 
These,  however,  have  been  proved  not  to  be  special  infective  agents  of 
diphtheria,  though  they  are  concerned  in  the  production  of  cei'tainof  the 
secondary  phenomena,  such  as  secondai-y  suppurations,  serous  inflamma- 
tions, and  broncho-pneumonia.  It  has  also  been  suggested  that  they  may 
help  in  preparing  a  suitable  nidus  for  the  true  diphtheritic  virus,  if  suffi- 
ciently active.  This  virus  is  now  generally  believed  to  consist  in  a  specific 
organism,  known  as  Loffler's  bacillus  diphtheria'.,  or  the  Klebs-Lofflcr 
bacillus.  The  organism  is  invariably  found  in  true  diphtheria  and  mem- 
branous croup ;  and  has  been  extensively  cultivated  and  submitted 
to  inoculation  experiments.  It  is  a  minute  bacillus,  usually  varying 
from  2-5  to  8  /x  in  length,  and  from  O'S  to  O'S  ju.  in  thickness ;  straight  or 
slightly  curved,  witii  rounded  ends,  which  are  sometimes  swollen : 
and  non-motile.  The  diphtheria  bacillus  possesses  gi-eat  tenacity  of 
life,  and  a  remarkable  power  of  resistance  to  drying,  remaining  dormant 
afterwards  foi-  a  long  period.    It  also  multiplies  readily  in  milk. 

The  bacilli  of  diphtheria  are  found  practically  only  in  the  false  mem- 
brane, mainly.in  its  superficial  layers,  and  they  multiply  as  this  increases 
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in  thickness.  They  varel}^  penetrate  deeplj^  or  become  difFuscd  thi^ougli 
the  body,  and  are  never  found  in  internal  organs.  They  may  be  scat- 
tered, or  collected  in  lines,  patches,  or  spheroidal  masses.  Experiments 
have 'shown  that  these  organisms  will  not  produce  any  effect  upon  the 
mucous  membrane  of  the  fauces  or  trachea,  unless  it  has  been  abraded 
or  otherwise  injured. 

The  mode  in  which  diphtheria  bacilli  produce  their  effects  upon  the 
system  is  highly  interesting  and  important.  It  seems  certain  that  in 
connection  with  their  growth  and  development  in  the  membrane  one  or 
more  toxic  agents  arei  generated,  which  are  absorbed,  and  give  rise  to 
the  general  symptoms  of  the  disease.  The  original  researches  of  Koux 
aml'Versin  led  them  to  the  conclusion  that  the  poison  is  of  the  nature 
of  an  enzyme  or  ferment ;  but  Brieger  and  Fraenkel  regard  it  as  a  tox- 
albumen.  The  more  recent  investigations  by  Sidney  Martin  (Gonlstonian 
Lectures,  1892)  show  that  from  the  tissues  of  patients  Avho  have  died  of 
diphtheria  two  kinds  of  chemical  substances  can  be  obtained,  both  having 
poisonous  properties  of  the  same  nature,  namely,  albumoses  (proto-  and 
deutero-),  which  are  much  the  more  powerful,  and  an  organic  acid. 
Similar  substances  are  produced  by  the  organism  when  grown  in  meat- 
broth  with  alkali-albumen  added.  His  view,  briefly,  is  that  the  bacillus 
produces  a  ferment  in  its  growth,  which  by  its  local  action  in  the  mem- 
brane originates  albumoses,  and  is  also  absorbed  into  the  blood,  forming 
from  its  proteids  similar  albumoses,  especially  in  the  spleen,  which  have 
definite  toxic  effects,  particularly  on  the  nervous  system. 

There  seems  to  be  no  doubt  that  a  bacillus  identical  with  that  of 
diphtheria  morphologically,  and  in  its  modes  of  cultivation,  is  often  pre- 
,sent  in  the  secretions  of  the  mouth  of  healthy  children,  as  well  as  in  cer- 
tain "  pseudo-diphthei'itic  "  membranes,  which  is  not  pathogenic,  and  is 
harmless  when  inoculated.  Hence  the  opinion  has  been  advanced  that 
the  diphtheria  bacillus  is  merely  this  harmless  bacillus,  which  has 
acquired  accidental  toxic  properties.  Roux  and  Yersin  have  found  a 
distinction  between  the  bacilli  obtained  from  the  mouth  of  children  and 
those  of  diphtheria  ;  and  hold  that  those  present  in  pseudo-diphthei'itic 
membrane  are  an  attenuated  form.  It  has  been  found  experimentally 
that  cultures  from  different  cases  of  diphtheria  differ  much  in  virulence, 
which  accords  with  the  varying  intensity  observed  in  dift'erent  epidemics, 
as  well  as  in  individual  cases  of  the  complaint. 

A  form  of  diphtheria  does  undoubtedly  occur  under  circumstances  in 
which  it  cannot  be  traced  to  infection,  and  it  is  probable  that  it  may  be 
developed  in  connection  with  drainage  emanations,  contamination  of 
drinking  water,  insanitary  surroundings,  or  houses  recently  built  on 
damp  soils.  An  epidemic  is  sometimes  preceded  by  the  prevalence  of 
ordinary  sore-throats,  and  virulent  epidemics  have  sometimes  occui^red 
in  sparsely  inhabited  country  districts,  in  which  it  has  been  impossible 
to  trace  infection.  Hence  diphtheria  has  been  classed  by  some  as  a 
'miamnalic-conlacjious  disease,  due  to  an  agent  which  can  fertilize  in  air 
and  water,  and  when  taken  into  the  human  body  is  capable  of  producing 
the  disease  in  a  contagious  form.  The  formation  of  a  diphtheritic  mem- 
brane may  be  associated  with  scarlatina,  measles,  typhoid  fever,  and 
whooping-cough.  It  is  affirmed,  however,  that  this  affection  is  not  true 
diphtheria  in  most  cases,  the  specific  bacillus  being  absent,  and  only 
streptococci  and  staphylococci  being  found  in  the  membrane;  this 
applies  particularly  to  scarlet  fever,  but  late  in  its  course  infection 
with  the  actual  bacillus  diphtlierice  may  occur.    Some  throat-conditions 
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appear  to  bo  both  diphtheritio  and  septic.  It  is  believed  that  there  is  a 
form  of  pscndo-diphtlici'itio  angina  in  which  the  non-pathogenic  bacillus 
already  alluded  to  is  present.  A  membranous  or  croupous  form  of  inflam- 
mation may  also  be  set  up  rai-ely  by  mechanicul  causes  ;  by  chemical 
irritants,  as  hot  steam,  ammonia,  or  chlorine ;  and  by  exposure  to  cold. 

The  predisposing  causes  of  diphtheria  arc  the  period  of  childhood, 
especially  from  the  3rd  to  the  10th  or  12th  year ;  individual  and  family 
susceptibility;  bad  feeding  ;  general  debility;  bodily  fatigue  or  exhaus- 
tion; and  nervous  excitability.  It  frequently  occurs  under  the  most 
satisfactory  sanitary  suri-oundings,  and  there  has  been  lately  much  con- 
troversy as  to  whether  the  complaint  is  actually  predisposed  to  by 
unfavourable  hygienic  conditions.  As  regards  children,  special  predis- 
posing causes  in  these  subjects  are  said  to  be  enlarged  tonsils,  chronic 
naso-pharyngeal  catarrh,  carious  teeth,  and  an  unhealthy  condition  of 
the  mucous  membrane  of  the  mouth  and  throat.  The  opinions  of  Dr. 
Thorne  Thorne  in  relation  to  diphtheria  demand  special  notice.  His 
observations  as  to  its  distribution  in  England  and  Wales  seem  to  prove 
that  the  complaint  is  encouraged  by  wet  and  cold.  Stagnant  moisture 
is  very  different  from  running  water  in  relation  to  this  disease. 
Originally  diphtheria  was  a  rural  disease,  but  now  it  also  rages  in  urban 
districts,  and  is  becoming  a  stable  affection.  It  is  to  some  extent  a  season- 
able complaint,  generally  beginning  in  September  and  increasing  in 
violence  until  December,  when  it  usually  begins  to  abate,  there  being 
less  in  the  late  spring  and  early  summer  than  in  any  other  portion  of 
the  year.  Sanitary  conditions  certainly  have  some  influence  ;  but  Dr. 
Thoi'ne  is  confident  that  there  is  no  relation  between  polluted  water  and 
diphtheria,  water  being,  to  a  large  extent,  destructive  of  the  organism. 
He  is,  however,  convinced  that  soil  has  some  influence,  especially  when 
there  ai'e  alternations  in  the  level  of  the  subsoil.  He  has  formed  the 
opinion  that  diphtheria  never  attacks  a  healthy  throat.  The  disease  is 
spread  by  aggregation  of  children  in  schools. 

Anatomical  Characters. — A  peculiar  inflammation  of  the  fauces, 
attended  with  the  formation  of  patches  of  membranous  exudation,  consti- 
tutes the  ordinary  local  manifestation  of  diphtheria.  At  first  there  is. 
redness,  which  may  begin  in  any  part  of  the  throat,  being  accompanied 
with  swelling  and  increased  secretion  of  viscid  mucus.  The  redness 
spreads  over  the  entire  mucous  surface,  and  then  the  exudation  makes  its 
appearance.  The  deposit  may  commence  at  any  spot,  such  as  on  one  of 
the  tonsils,  on  the  soft  palate,  or  at  the  back  of  the  fauces,  and  may 
start  from  one  or  several  points,  at  first  only  small  specks  being  observed, 
which,  however,  speedily  extend  and  coalesce  so  as  often  to  foi-m  exten- 
sive patches,  or  even  to  cover  uniformly  the  entire  surface.  The  jjatches 
have  a  variable  thickness,  and  they  become  thicker  by  successive  layers 
being  formed  underneath.  The  characters  of  the  deposit  vary  much. 
The  colour  is  usually  grey,  white,  or  slightly  yellowish  ;  but  it  may  be 
brownish  or  blackish.  The  consistence  ranges  from  "  cream  to  wash- 
leather."  The  material  resembles  in  some  cases  wet  parchment  or  damp 
and  dirty  wash-leather.  On  removing  it,  which  is  effected  with  moi-e  or 
less  difficulty,  a  raw  bleeding  surface  is  left,  or  sometimes  a  distinct 
ulcer,  which  is  again  speedily  covered  by  fresh  deposit.  The  under 
sui-face  of  a  patch  may  present  little  spots  of  blood.  If  the  exudation 
separates  of  itself,  it  is  either  not  renewed  at  all,  or  only  in  thinner  films. 
Occasionally  considerable  ulceration  or  sloughing  of  the  soft  palate, 
uvula,  or  tonsils  is  set  up ;  or  abscesses  may  form. 
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Diphtheritic  deposit  may  spread  from  the  throat  to  the  mouth,  lips,  nose, 
Eustachian  tubes  and  tympanic  cavity,  conjunctiva?,  larynx,  trachea,  or 
bronchi ;  rarely  to  the  oesophagus,  stomach,  intestines,  and  gall-bladder. 
In  exceptional  instances  it  starts  primarily  in  certain  of  these  parts, 
especially  the  main  air-tube.  The  membrane  may  appear  over  the 
vulva  or  vagina,  the  anus  and  rectum,  the  glans  penis  and  prepuce,  the 
external  ear,  and  other  jjarts.  Any  raw  cutaneous  surface  is  liable  ta 
become  implicated. 

The  minute  changes  which  take  place  in  diphtheria  have  been  studied 
by  "Wagner,  Weichert,  Oertel,  and  others.  The  bacilli  set  up  inflammation^ 
•with  migration  of  leucocytes.  The  poison  produced  by  these  organisms 
causes,  first,  necrosis  of  the  cells  with  which  it  comes  into  contact,  par- 
ticulai'ly  the  superficial  epithelium  and  leucocytes ;  but  it  may  alsa 
affect  similarly  the  deeper  cells  of  the  mucosa  and  other  jiarts.  Then 
folloAVS  a  hyaline  transformation  of  the  dead  cells,  or  the  production  of 
coagulation-necrosis.  The  false  membrane  consists  of  an  aggregation  of 
dead  cells,  most  of  which  have  undergone  tlie  hyaline  transfoz'mation. 
This  change  is  regarded  as  a  conservative  process,  by  which,  to  some 
degree,  the  poison  is  prevented  from  reaching  the  deeper  structures.  It 
does,  however,  become  more  or  less  absorbed,  and  the  contiguous  bron- 
chial glands  show  extensive  foci  of  necrosis.  In  severe  cases  necrotic 
areas  are  also  observed  in  the  internal  organs,  the  solitary  glands  of  the 
intestines,  and  the  mesenteric  glands.  The  blood-vessels  may  likewise  be- 
much  altered,  the  capillaries  exhibiting  extensive  hyaline  degeneration. 
In  the  experimental  production  of  diphtheria  by  inoculation  with  the 
bacillas  similar  changes  have  been  found,  especially  the  necrotic  areas 
in  the  deep-seated  organs,  associated  in  the  lymph-glands  with  a  remark- 
able fragmentation  of  the  nuclei. 

The  lymphatic  glands  in  the  neck  are  enlarged  and  inflamed,  especially 
those  near  the  angles  of  the  jaw.  The  parotid  and  submaxillary  glands, 
are  also  often  swollen.  Should  there  be  mitch  ulceration  or  gangrene- 
of  the  fauces,  general  swelling  of  the  neck  ensues,  owing  to  infiltration 
of  the  tissues  with  serum  or  lymph. 

In  fatal  cases  of  diphtheria  the  various  organs  ai'e  found  to  be  much 
congested.  The  spleen  and  the  absorbent  glands  generally  are  enlarged. 
The  bronchial  tubes  usually  contain  more  or  less  muco-purulent  material. 
The  lungs  are  in  most  fatal  cases  the  seat  of  acute  insiifflation,  areas  of 
collapse,  capillary  bronchitis,  and  broncho-pneumonia,  or  sometimes  of 
pulmonary  apoplexy.  The  kidneys  show  signs  of  acute  parenchymatous 
inflammation,  or  there  is  sometimes  acute  nephritis.  The  spleen  and  liver 
may  present  the  usual  changes  associated  with  fever.  Fibrinous  coagula 
are  frequently  observed  within  the  cavities  of  the  heart,  and  extending 
thence  into  the  great  vessels;  and  the  heart-fibres  may  have  undergone 
acute  degeneration.  In  many  malignant  cases  the  blood  is  dark  and 
fluid.  In  some  instances  small  haemorrhages  are  found  in  connection 
with  the  mucous  and  serous  membranes ;  as  well  as  in  the  substance  of 
the  Inngs,  heart,  and  kidneys. 

The  peculiar  nervous  phenomena  which  follow  diphtheria  have  been 
attributed  to  anterior  poliomyelitis ;  but  more  recent  observations 
sliow  that  they  arc  probably  due  to  a  multiple  neuritis,  or  degeneration 
of  nerve-trunks.  In  his  injection-experiments,  Sidney  Martin  found 
^yell-marked  changes  in  the  nerves,  both  motor  and  sensory,  afl^ecting 
iirst  the  myelin  sheath,  which  bieaks  up  into  fragments  and  disintegrates ; 
tiie  axis-cylinder  becomes  thin,  and  may  ultimately  break  aci^oss.  These 
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clianges  occur  rcgulai-ly  in  patches.  The  central  nervous  system  was 
unaffected.  As  regai^ls  the  heart-disorder  also,  this  is  said  to  be  in  a 
majority  of  cases  due  to  a  neuritis  of  the  cardiac  nerves. 

Symptoms. — Diphtheria  is  a  disease  accompanied  with  local  and 
general  symptoms,  but  differing  much  in  its  intensity  in  different  cases, 
as  well  as  in  the  exact  character  of  the  phenomena  observed.  Either 
the  local  or  the  genei'al  symptoms  may  appear  first. 

The  period  of  inmhation  in  diphtheria  ranges  usually  from  two  to  four 
days.  It  may  be  limited  to  thirty  hours,  or  may  perhaps  extend  to 
twelve  or  fourteen  days.  The  invasion  is  generally  ill-defined,  a  feeling 
of  illness,  languor,  weakness,  and  depression  being  often  experienced ; 
accompanied  with  chilliness,  anorexia,  nausea,  diarrhcea,  headache, 
di-owsiness,  and  a  certain  degree  of  pyrexia.  At  the  same  time  some 
stiffness  of  the  neck,  tenderness  about  the  angles  of  the  jaw,  or  slight 
.sore-throat  may  be  complained  of. 

General  Description. — In  the  large  majority  of  instances  the  local 
symptoms  of  diphtheria  are  mainly  associated  with  the  throat. 
The  patient  complains  of  more  or  less  soreness  or  actual  pain  in 
this  part,  especially  on  swallowing,  and  this  act  may  become 
difficult  or  even  impossible  in  bad  cases.  There  is  in  many  in- 
stances a  constant  desire  to  clear  the  throat.  On  examination  the 
structures  of  the  fauces  are  seen  to  be  red  and  swollen,  and  covered 
to  a  variable  thickness  and  extent  with  the  diphtheritic  deposit  alreadv 
described.  Sometimes  the  tonsils  and  uvula  are  so  much  enlargred  that 
they  seem  to  block  up  the  passage,  and  an  examination  can  only  be 
accomplished  with  difliculty.  In  bad  cases  more  or  less  extensive 
ulceration  or  sloughing  may  be  observed.  The  diphtheritic  material  is 
not  uncommonly  coughed  up  in  fragments  of  false  memhrane ;  and 
■offensive  matters  are  expectorated  when  the  structures  ulcerate  or 
become  gangi-enous.  The  glands  about  the  angles  of  the  lower  jaw 
are  more  or  less  enlarged  and  tender  ;  in  severe  cases  they  become  much 
swollen,  and  the  structures  of  the  neck  generally  may  be  considerably 
tumefied.  In  some  instances  the  nasal  cavities  are  implicated,  and 
symptoms  arising  therefrom  may  be  the  first  noticed,  a  discharge,  which 
is  often  sanious  and  offensive,  escaping  through  the  nostrils  or  through 
the  posterior  nares.  When  the  larynx  is  involved,  this  event  is 
indicated  by  hoarseness,  or  complete  loss  of  voice  ;  cough,  of  a  hoarse 
and  croupy  character ;  and  obstructive  dyspnoea,  which  often  becomes 
very  urgent,  the  breathing  being  noisy  and  stridulous,  and  subject  to 
paroxysmal  exacerbations.  If  the  deposit  extends  down  the  air-tube 
to  the  bronchi,  the  respiration  becomes  still  more  embarrassed.  The 
breath  has  often  an  offensive  odour,  and  may  become  extremely  foetid. 
Should  the  diphtheritic  deposit  form  in  other  parts,  such  as  the  stomach 
or  intestines,  corresponding  local  symptoms  may  be  developed  ;  and  if  it 
occurs  over  external  parts,  it  will  be  evident  on  examination. 

The  general  symptoms  in  diphtheria  are  usually  at  first  of  a  febrile 
■character,  but  their  intensity  bears  no  necessary  relation  to  the  condi- 
tion of  the  throat.  As  a  rule,  the  temperature  in  this  disease  is  not 
very  high,  usually  ranging  from  101°  to  103'^,  and  it  has  no  characteristic 
course.  The  patient  not  uncommonly  experiences  a  marked  sense  of 
illness,  weakness,  and  depression,  which  may  be  quite  out  of  pi^oportion 
to  the  apparent  gravity  of  the  disease  ;  and  In  some  instances  I  have 
■observed  a  remarkable  foreboding  of  death  on  the  part  of  the  patient, 
when  there  did  not  appear  to  be  any  reason  for  anticipating  such  an 
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.nt  In  bad  cases  of  diplitlioria  the  general  symptoms  assume  an 
^'sthenic  or  typhoid  character,  either  from  tlie  first,  or  during  the  course 
of  llic  attack,  the  patient  becoming  greatly  prostrated,  and  presenting 
the  usual  phenomena  characteristic  of  the  typhoid  condition.  When 
the  respiratory  passages  are  involved  the  symptoms  indicate  more  or 
less  interference  ^vith  the  aiiration  of  the  blood,  and  may  culminate  in 
those  of  actual  asphyxia.  Tlie  urine  in  diphtheria  is  not  only  febrile, 
but  frequently  contains  albumen,  as  well  as  in  some  cases  blood  and 

^^Clinical  Varieties. — Having  thus  pointed  out  the  general  features  of 
the  clinical  history  of  diphtheria,  a  brief  description  will  now  be  given 
of  the  principal  varieties  met  with,  mainly  founded  on  the  classification 
adopted  by  Sir  William  Jenner. 

1.  Mii.D  FORM. — Here  there  are  slight  throat-symptoms,  and  07i 
examination  redness,  with  more  or  less  diphtheritic  deposit,  is  visible. 
The  o-lands  about  the  angles  of  the  jaw  are  a  little  swollen  and  tendei". 
Pp-exia  is  usually  mild  and  of  short  duration,  but  the  temperature  may 
rise  considerably.  The  urine  is  not  albuminous.  Occasionally  the 
throat  is  extensively  covered  with  false  membrane,  while  the  genei-al 
symptoms  are  very  slight.  Recovery  is  generally  rapid  and  complete  ; 
and  there  are  no  sequelae  as  a  rule.  It  must  be  remembered,  howevei-, 
that  in  cases  which  at  first  seem  to  be  of  a  very  mild  character,  serious 
S}Tnptoms  may  at  any  time  supervene,  or  dangerous  sequela3  may  arise. 
Some  of  the  cases  coming  under  this  group  Avould  be  regarded  as  pseudo- 
diphtheritic,  where  the  specific  bacilli  are  not  present  in  the  false 
membrane. 

2.  AcuTK  INFLAMMATOUY  FORM. — After  premonitory  sj'mptoms,  high 
pyrexia  sets  in,  the  patient  at  the  same  time  feeling  very  ill  and  weak. 
The  pulse  soon  tends  to  become  feeble  and  wanting  in  tone.  Throat- 
symptoms  are  prominent,  while  examination  reveals  signs  of  marked 
inflammation,  which  may  be  accompanied  w^ith  much  enlargement  of 
the  tonsils  and  uvula,  a  considerable  diphtheritic  deposit  forming  in 
from  twelve  to  forty-eight  hours,  which  possesses  a,  fair  degree  of  con- 
sistence and  toughness.  This  may  be  coughed  up  in  pieces  of  variable 
size.  Subsequently  the  throat  may  ulcerate  or  slough  more  or  less 
extensively.  The  disease  sometimes  spreads  to  the  respiratory  passages, 
thus  causing  serious  interference  with  respiration.  The  glands  of  the 
neck  are  much  enlarged.  The  urine  is  febrile  ;  but  also  frequently  con- 
tains much  albumen,  as  well  as  some  granular  casts. 

8.  Nasal  form. — In  this  variety  there  is  at  first  a  sanious  discharge 
from  the  nose,  accompanied  with  low  fever.  Soon  the  throat  is  seen  to 
be  red  and  swollen,  and  fluid  escapes  through  the  posterior  nares,  while 
the  glands  about  the  angles  of  the  jaw  swell  considerably.  The  dis- 
charge may  be  very  foetid.  The  disease  may  spread  through  the 
lachrymal  ducts  to  the  conjunctiva?,  or  to  the  lips  by  means  of  the  dis- 
charge. Membranous  deposit  may  also  form  on  the  pharj'nx  or  larynx, 
the  latter  being  sometimes  unexpectedly  attacked.  Glandular  inflamma- 
tion is  usually  very  intense  in  these  cases,  Avhich  has  been  attributed  to 
the  abundance  of  lymphatics  in  the  nasal  mucous  membrane. 

4.  Piii.MAijv  r,ARYN(iKAi,  AND  TRAOHFAi,  FOKM. — This  is  chai-acterizcd  by 
the  exudation  starting  in  the  larynx  and  trachea,  but  it  may  subsequently 
spread  to  the  pharynx.  Laryngeal  sym])toms  are  thercvfoi'c  prominent 
from  the  iirst.  The  disease  may  also  extend  downwards  to  the  bronchi, 
ihis  variety  is  now  generally  regarded  as  being  almost  always  identical 
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witli  so-called  ime  croup  or  croupous  laryngitis,  but  this  question  Avill  be 
considered  under  the  latter  disease.  Here  may  also  be  mentioned  ceiiain 
cases  which  are  grouped  by  Sir  AVilliam  Jenner  as  insidious,  in  which, 
without  any  particular  general  disturbance,  and  only  slight  sore-throat, 
laryngeal  symptoms  suddenly  set  in  with  severity,  and  this  course  of 
events  may  terminate  in  speedy  suffocation. 

5.  Asthenic  and  malignant  forms. — In  the  asthenic  class  of  ca.ses  the 
general  symptoms  assume  a  low  type,  either  from  the  outset,  or  during 
the  progress  of  ordinary  diphtheria.  The  sense  of  illness  and  prostra- 
tion becomes  very  great ;  the  complexion  is  dirty-looking  and  opaque  ; 
and  the  general  surface  may  assume  a  dirty-yellowish  tint,  having  also 
a  peculiar  feverish  pungency,  though  the  temperature  is  not  remarkably 
high.  The  pulse  tends  to  be  very  frequent,  small,  Aveak,  and  irregular; 
and  the  heart's  action  is  greatly  enfeebled.  The  tongue  becomes  dry 
and  bi'own,  while  sordes  form  on  the  lips  and  teeth.  Ultimately  the 
characteristic  symptoms  of  the  "  typhoid  state  "  set  in,  with  delirium 
and  other  low  nervous  phenomena,  and  at  last  the  patient  sinks. 

The  symptoms  just  described  may  or  may  not  be  associated  with 
abundant  diphtheritic  deposit  over  the  throat  or  larynx,  but  the  material 
is  frequently  of  a  soft,  pulpy  kind,  and  hence  the  local  symptoms  are 
often  not  proportionately  severe.  They  are  not  uncommon  in  the  nasal 
variety.  It  is  in  these  cases  that  extensive  ulceration  and  sloughing 
are  chiefly  met  with,  the  asthenic  symptoms  being  then  due  partly  to 
septicemia.  Under  such  circumstances  the  breath  becomes  extremely 
fcetid;  and  there  is  great  swelling  about  the  neck.  Hyperpyrexia  may 
occur  in  some  cases  of  diphtheria ;  or,  on  the  other  hand,  the  tempera- 
ture may  fall  below  the  normal. 

A  malignant  variety  of  diphtheria  is  sometimes  met  with,  coming  on 
insidiously,  without  marked  local  or  general  symptoms,  but  occasionally 
with  great  and  unaccountable  mental  depression,  death  taking  place  in 
two  or  three  days,  or  even  earlier. 

6.  Anomalous  foem. — A  group  of  cases  may  be  made  to  include 
those  in  which  the  diphtheritic  deposit  first  appears  in  some  unusual 
region,  such  as  over  the  mouth  (buccal),  about  the  anus,  on  the  vulva  or 
vagina,  over  the  glans  penis  or  prepuce,  in  the  external  auditory  meatus, 
or  on  cutaneous  excoriations  or  ulcerations.  The  thi'oat  often  becomes 
secondarily  involved.  The  membranous  deposit  is  white,  buff,  grey,  oi* 
black,  and  more  or  less  adherejit ;  it  is  surrounded  by  redness,  usually 
vivid  and  marked.  On  the  skin  its  extension  is  preceded  by  the  forma- 
tion of  vesicles,  and  subsequent  excoriation. 

Complications  and  Sequelae. — Alhumi^mria  is  of  frequent  but 
uncertain  occurrence  in  the  course  of  diphtheria.  This  condition  ahvays 
demands  special  attention,  and  should  be  looked  for  daily  in  all  cases 
from  the  first.  It  may  be  merely  febrile,  but  is  most  important  as  a 
symptom  of  acute  parenchymatous  nephritis,  when  it  may  be  accompanied 
with  blood-corpuscles,  blood-casts,  and  epithelial  casts  in  the  urine. 
Renal  dropsy  is  very  rare.  Some  observers  affirm  that  in  cases  of 
diphtheria  which  have  ended  fatally  within  the  first  few  days,  with 
abundant  albuminuria,  the  kidneys  have  only  presented  more  or  less 
congestion.  Albuminuria  in  diphthei'ia  is  an  early  phenomenon,  and 
nephritis  comes  on  much  sooner  in  this  complaint  than  in  scarlatina. 
The  albumen  maybe  found  in  the  urine  within  twenty-four  hours  of  tho 
onset  of  the  disease,  and  usually  appears  about  the  3rd  or  4th  day, 
being  exceptional  for  the  first  time  after  ten  or  twelve  days.    As  a  rule 
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ifc  does  not  contiuue  long,  being  in  some  instances  a  mere  transitoiy 
phenomenon ;  sometimes,  however,  it  goes  on  for  several  weeks,  or  may 
even  be  permanent.  The  amount  of  albumen  discharged  varies  consider- 
ably, and  it  may  be  very  large  ;  while  it  is  sometimes  intermittent,  or 
more  frequently  varies  in  quantity  at  different  periods  within  the 
twenty-four  hours.  Occasionally  the  urine  is  much  diminished  or  even 
suppressed  in  diphtheria. 

Hcemorrliage  from  the  nose,  throat,  air-passages,  and  other  parts  is 
not  uncommon  in  bad  cases  of  diphtheria,  and  there  may  be  purpuric 
spots  on  the  skin.  Cutaneous  rashes  are  occasionally  observed,  transient 
in  duration,  and  either  erythematous,  erysipelatous,  roseolar,  urticarial, 
or  even  vesicular  in  appearance.  Arthritis  has  occurred  in  exceptional 
cases.  Pulmonary  complications  are  especially  to  be  feared  if  the 
respiratory  passages  are  involved,  namely: — acute  insufflation  of  the 
lungs,  the  vesicles  sometimes  giving  way ;  lobular  collapse ;  broncho- 
pneumonia; and  occasionally  pulmonary  apoplexy.  Broncho-pneumonia 
is  also  very  liable  to  occur  if  there  is  much  ulceration  or  gangrene  of 
the  throat.  Diphtheritic  exudation  may  extend  even  to  the  bronchi, 
where  it  gradually  merges  into  a  thick  purulent  material.  Pleurisy, 
pericarditis,  or  endocarditis  are  yery  rare  complications. 

Diphtheria  is  liable  to  be  followed  by  imjDortant  sequela?..  Thus,  in 
some  cases  the  progress  towards  convalescence  is  very  slow,  and  a  state 
of  marked  debility  and  angemia  remains  for  some  time.  Slight  albu- 
minuria may  also  continue  for  a  considerable  period ;  or  permanent 
renal  disease  may  be  set  np.  The  most  remarkable  series  of  sequela;, 
■however,  are  those  connected  Avith  the  nervous  system.  It  will  be  more 
convenient  to  discuss  these  sequel £e  in  relation  with  the  other  diseases 
of  this  system,  and  in  the  meantime  it  must  suffice  to  state  that 
they  may  follow  the  mildest  attack  of  diphtheria;  that  they  usually 
supervene  after  an  interval  of  appai-ent  convalescence ;  and  that  the 
phenomena  are  those  of  more  or  less  extensive  paralysis,  motor  and 
sensory,  which  usually  commences  in,  and  may  be  limited  to,  the  throat 
and  palate,  but  generally  tends  to  be  more  or  less  progressive,  involving 
ultimately  in  extreme  cases  the  whole  body,  and  sometimes  proving 
iatal,  owing  to  implication  of  the  respiratory  muscles  or  of  the  heart, 
especially  in  children.  The  eye-muscles,  both  intrinsic  and  extrinsic, 
are  often  affected.  Most  cases  recover,  but  the  duration  of  the  symptoms 
is  very  variable.  Abnormal  sensations,  such  as  hyperesthesia  or 
marked  tenderness  in  various  pai-ts,  or  intense  neuralgia,  may  also 
follow  diphtheria. 

Cardiac  disorder  following  diphtheria  is  of  great  importance,  and  is 
indicated  either  by  infrequent  action  (hrachyca,rdia),  the  beats,  it  may 
be,  falling  to  40,  30,  or  even  20  ;  or  very  rapid  action  (tachycardia)  ;  or 
those  conditions  may  alternate.  There  may  be  also  much  feebleness  or 
irregularity  of  action. 

Duration  and  Terminations. — The  duration  of  diphtheria  usually 
ranges  from  two  to  fourteen  days,  but  it  may  extend  much  beyond  this 
limit,  and  complications  and  sequela)  often  prolong  its  course  consider- 
ably. Relapses  also  are  not  vei-y  uncommon.  Death  is  a  very  frequent 
event,  especially  in  some  epidemics.  'J'he  chief  causes  of  death  arc  :— 
1.  buffoeation,  owing  to  the  air-passages  being  implicated,  wliich  is 
most  frequent  in  children,  and  generally  happens  within  the  first  week. 
^.  Gradual  asthenia,  fr'om  the  effects  of  the  absorbed  poisons,  most 
-common  m  persons  beyond  the  age  of  puberty,  death  usually  occurring 
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after  the  first  week.  3.  Septicn?niia.  4.  Renal  disease.  5.  Pulmonary 
c'oinplieaticm.s.  6.  Neivou.s  Recjueln',  e.sj)ecially  when  the  respiratory 
muscles  or  heart  beoome  invol  ved.  These  are  very  fatal  in  children,  but 
death  does  not  occur  from  nervous  sequela)  after  a  lapse  of  two  JTionths. 
Occasionally  patients  attacked  with  di])htheria  die  Avithin  a  few  houi's, 
apparently  killed  by  the  virulence  f>f  the  poison.  Sudden  or  very  rapid 
death  has  also  happened  in  several  instances,  probably  due  to  cardiac 
failure,  which  may  occur  at  the  height  of  the  disease,  or  more  commonly 
during  convalescence,  it  may  be  as  late  as  the  6th  or  7th  week  after 
apparent  recovery.  When  not  actually  sudden,  deatli  is  preceded  by 
grave  cardiac  symptoms,  and  sometimes  vomiting,  Avhich  speedil}' 
culminate  in  a  condition  of  collapse. 

Diagnosis.- — The  character  of  the  general  symptoms;  the  local  throat - 
symptoms ;  with  satisfactory  examination  of  the  throat,  will  in  most 
cases  enable  diphtheria  to  be  recognized.  It  may  at  first  be  mistaken 
for  any  form  of  acute  sore-throat,  or  for  scarlatina,  extensive  thrush,  oi- 
herpes  on  the  pharynx.  In  the  last-mentioned  complaint  vesicles  may 
be  seen  on  the  fauces,  wdiich  cannot  be  removed  :  the  pain  is  much  more 
severe,  but  limited  ;  and  herpes  is  also  usually  visible  on  the  lips.  Some 
cases  of  follicular  tonsillitis  are  very  difficult  to  separate  from  diphthei'ia. 
Laryngeal  diplitheria  cannot  be  distinguished  from  croujious  larj'ngitis, 
and  these  two  conditions  maybe  regarded  as  pi-actically  identical.  The 
nasal  variety  must  not  be  forgotten.  Some  asthenic  cases  of  diphtheria 
may  be  difficult  to  recognize  at  first.  A  history  of  exposure  to  infection 
may  aid  the  diagnosis,  but  it  must  be  remembered  that  diphtheria  may 
occur  when  it  is  not  possible  to  trace  any  such  exposure.  Some  cases 
are  so  mild  that  the  fact  of  a  patient  having  had  diphtheria  is  only 
recognized  by  the  development  of  the  nervous  sequela\  The  detectioii 
of  the  bacillus  by  trained  bacteriologists,  with  its  subsequent  cultivation 
and  inoculation,  is  now  regarded  as  of  great  value  in  the  diagnosis  of 
true  diphtheria. 

Prognosis. — Alwaj's  grave,  the  prognosis  of  diphtheria  is  much 
worse  in  children  than  adults,  and  especially  in  infants.  It  is  seldom- 
fatal  after  25  (Thox'ne).  The  chief  signs  of  danger  are  :— Implication 
of  the  air-passages,  with  consequent  interference  with  i-espiration,  as 
well  as  the  development  of  pulmonarj'  complications ;  extensive  ulcera- 
tion or  sloughing  of  the  throat ;  great  dischai'ge  from  the  nares : 
epistaxis  ;  repeated  vomiting  or  diarrhoea  ;  very  rapid  and  feeble  cai'diac 
action  and  pulse,  or  a  very  infrequent  pulse:  typhoid  s3-mptoms. 
especially  if  accompanied  with  delirium;  suppression  of  nrine;  signs  of 
urtemia;  the  presence  of  abundant  albumen,  blood,  or  (jasts  in  the  urine, 
particularly  if  accompanied  with  laryngeal  symptoms;  and  a  sudden 
rise  or  fall  of  temperature.  Even  mild  cases  may  prove  fatal  from 
cardiac  failure;  or  the  nervous  sequela;  may  set  in  and  cause  death. 
The  prognosis  is  more  unfavourable  in  certain  constitutions ;  in  par- 
ticular epidemics  ;  and  when  diphtheria  follows  some  other  acute  disease, 
particulai'ly  scarlet  fever  and  measles,  or  occurs  as  a  complication  of 
typhoid  fever.  The  mortality  appears  to  be  greater  during  cold  and 
damp  seasons. 

Treatment. — The  management  of  cases  of  diphtheria  must  depend 
very  much  on  their  type  and  intensity,  but  even  the  mildest  case  needs 
to  be  carefully  watched,  so  as  to  be  prepared  for  any  untoward  course 
of  events.  It  cannot  be  too  strongly  enforced  that  there  is  no  specific 
remedy  for  this  disease,  and  that  tlie  measures  to  be  adopted  must  be 
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determined  by  t.lie  circumstances  of  cacli  individual  case.  It  may  be 
farther  affirmed  that  lowering  measures  are  never  admissible,  a  more 
Of  less  supporting  treatment  being  always  indicated  from  the  outset 
for  diphtheria. 

1.  General  management. — Any  patient  suffering  from  diphtheria 
.should,  if  possible,  be  isolated,  and  must  remain  in  bed,  well-protected, 
from  draughts,  the  room  being  kept  at  a  moderate  uniform  temperature, 
all  hygienic  conditions  being  duly  observed,  especially  as  regards  cleanli- 
ness and  proper  ventilation,  while  every  precaution  is  taken  to  prevent 
the  spread  of  the  disease,  by  proper  disinfection  and  other  suitable 
measures.  The  judicious  use  of  disinfectants  in  the  apartment  is  desir- 
able. In  a  severe  case  it  is  important  that  the  air  of  the  room  should 
be  maintained  at  a  temperature  of  from  60°  to  65°,  and  kept  slightly 
moist  with  steam,  either  by  means  of  a  steam -kettle,  or  by  boiling  water 
in  an  open  vessel  over  a  spirit  lamp.  In  the  case  of  children  it  is  often 
desirable  to  fix  up  a  "  steam-tent,"  especially  if  there  is  any  tendency 
to  implication  of  the  windpipe.  It  maj^  be  useful  to  impregnate  the 
steam  with  some  disinfectant,  by  boiling  eucalyptus  leaves  in  the  water, 
or  adding  a  few  drops  of  oil  of  turpentine  or  carbolic  acid.  It  must  be 
noted,  however,  that  not  a  few  practitioners  object  to  making  the  air 
moist  with  steam  ;  and  Dr.  Jacobi  only  apiDroves  of  it  in  cases  of 
tracheo-bronchial  dij3htheria. 

In  all  cases  of  diphtheria  a  fair  quantity  of  milk  and  beef-tea  should 
be  sfiveu  ;  but  in  those  which  are  at  all  severe  the  diet  demands  strict 
attention.  These  and  similar  nutritious  liquids  must  then  be  adminis- 
tered in  considerable  quantity ;  and  it  may  be  desirable  to  give  them  in 
a  peptonized  form.  The  patient  should  also  take  cool  drinks  freely,  and 
suck  small  lumps  of  ice  at  frequent  intervals.  Alcoholic  stimulants  are 
not  required  at  first  in  most  cases,  but  they  miist  be  given  as  soon  as 
there  is  any  indication  that  the  vital  powers  are  failing.  They  are 
often  needed  in  large  quantities  in  adynamic  cases,  and  children  bear 
them  well.  The  best  stimulant  ordinarily  is  brandy,  some  of  which  may 
be  administered  beaten  up  with  eggs.  Grood  port  wine  and  iced  cham- 
pagne are  also  very  valuable.  If  a  patient  cannot  or  will  not  swallow, 
or  if  there  is  severe  vomiting,  it  is  highly  important  to  administer  food 
and  stimulants,  as  well  as  medicines,  by  means  of  enemata,  and  the 
remarks  made  with  reference  to  the  treatment  of  children  suffering  from 
scarlatina  apply  equally  in  the  case  of  diphtheria. 

2.  Medicinal  treatmetd. — A  mild  aperient  may  be  given  daily,  if 
required,  in  order  to  keep  the  bowels  open.  Chlorate  of  potassium  may 
be  allowed  in  moderation  in  the  form  of  a  drink.  The  medicine  which 
I  have  found  most  efficacious  in  cases  of  diphtheria  is  tincture  of  per- 
chloride  of  iron,  which  I  have  been  in  the  habit  of  administering  in 
full  doses — xx-xl  every  two  or  thi^ee  hours.  It  may  be  combined 
in  some  cases  with  quinine  or  with  dilute  hydrochloric  acid.  Dr. 
Jacobi  also  speaks  very  favourably  of  this  remedy  as  a  rule,  but  he 
recommends  that  it  should  be  given  in  hourly  or  half-hourly  doses,  or 
even  every  15  or  20  minutes,  along  with  glycerine.  Quinine  ahmc  in 
large  doses  has  been  advocated  as  almost  a  specific  in  diphtheria. 
Dr.  Wade  recommends  iodide  of  potassium  (gr.  ij  to  iv),  with  chlorate 
of  potassium  (gr.  v  to  x),  every  two  or  three  hours.  Numerous  other 
medicmes  have  been  specially  advocated,  but  I  will  only  mention 
calomel,  perchloride,  cyanide,  or  biniodide  of  mercury  ;  sulphur ;  phena- 
zone;  and  chloride  of  gold.     Some  practitioners  have  great  faith  in 
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antiseptic  medicines,  sucli  as  carbolic  acid,  sulpho-carbolates,  sulpliite  or 
hyposulpliite  of  sodium,  tincture  of  iodine,  salicylate  or  benzoate  of 
sodium,  oil  of  eucalyptus,  or  peroxide  of  hydrogen,  but,  in  my  opinion, 
these  agents  cannot  be  solely  relied  upon.  Jacobi  recommends  the 
administi-ation  of  chlorate  of  potassium  or  sodium  as  a  preventive 
measure  during  an  epidemic  of  diphtheria. 

3.  Local  treatment. — This  demands  careful  consideration  in  every  case 
of  diphtheria,  for  different  cases  need  to  be  treated  in  very  different 
ways.  It  must  be  acknowledged,  however,  that  there  is  even  now  great 
diversity  of  opinion  amongst  experienced  authorities  as  to  what  local 
measures  answer  best  in  this  complaint ;  and  some,  indeed,  think  that 
the  less  that  is  done  in  this  way  the  better. 

It  is  almost  univei-sally  agreed  at  the  pi^esent  time  that  under  no 
circumstances  should  the  diphtheritic  patches  be  torn  off  from  the 
surface  of  the  throat,  but  a  plan  of  treatment  is  advocated  by  Dr.  Nix, 
of  Rude,  Denmark,  which  consists  in  repeatedly  scraping  away  the 
membranes,  and  eventually  the  subjacent  softened  infiltrated  parts,  by 
means  of  a  scoop,  and  cauterizing  the  scraped  surfaces  energetically 
with  solid  nitrate  of  silv-er.  A  modified  treatment  of  a  similar  kind  is 
practised,  in  which,  after  removal  of  the  membrane,  a  strong  antiseptic 
is  applied. 

The  application  of  ice  externally  to  the  neck  was  recommended  by  the 
late  Sir  Morell  Mackenzie  in  the  early  stage  of  diphtheria,  but  is 
contra-indicated  when  it  causes  pain,  in  young  children,  in  advanced 
stages,  and  especially  if  gangrene  be  present ;  it  may  be  employed  if 
the  external  glands  are  much  enlarged.  Poultices  or  fomentations  to 
the  neck  are  useful  in  some  cases. 

Coming  now  to  the  employment  of  topical  applications  direct!}-  to  the 
throat,  these  may  be  made  either  by  means  of  a  solid  substance,  as  a 
stick  of  nitrate  of  silver;  gargles;  steam-inhalations;  injections  with 
a  syringe  ;  the  index- finger  swathed  in  lint ;  a  large  and  soft  throat- 
brush,  or  a  firm  cotton- wool  brush;  atomized  spray;  insufilation  of 
powders  ;  or  fumigation.  The  methods  of  application  must  be  accom- 
modated to  the  age  and  other  conditions  of  the  patient,  and  to  the 
purpose  intended  to  be  cariied  out,  but  more  than  one  mode  may  be 
combined  in  the  same  case ;  for  instance,  patients  who  are  old  enough 
may  gargle  with  advantage,  while  inhalations,  the  spray,  or  other  modes 
are  employed  at  stated  intervals.  Gargling,  however,  is  not  uncommonly 
inadmissible  or  useless  in  diphtheria.  Another  method  which  has  been 
advocated  is  to  wash  the  membrane  off  the  fauces  by  nasal  injections. 

With  regard  to  the  nature  of  the  applications  which  are  used,  it  will 
be  convenient  to  discuss  them  under  their  several  groups. 

a.  Caustics  and  Astringents. — The  objects  of  the  application  of  caustics 
are  to  destroy  the  diphtheritic  deposit,  and  to  check  its  advance  or 
extension.  Those  which  are  chiefly  employed  include  nitrate  of  silver, 
either  in  the  form  of  the  solid  stick,  or  in  strong  solution  (9i  to  5i  of 
water)  ;  and  equal  parts  of  hydrochloric  acid  and  water.  The  actual 
cautery  has  also  been  advocated.  Powerful  astrinrjents  are  likewise  made 
use  of,  such  as  tincture  or  solution  of  perchloride  of  iron  mixed  with  an 
equal  proportion  of  glycerine.  The  liquids  are  applied  by  means  of  a 
brush.  Most  practitioners  at  the  present  time  are  decidedly  averse  to 
the  use  of  these  agents  in  any  form.  If  they  are  employed  at  all,  it 
should  only  be  at  a  very  early  period,  the  application  being  thorouglily 
and  efficiently  made,  around  as  well  as  over  the  membranous  patches. 


DIPHTHERIA, 


215 


It  is  really  difficult  to  determine  whether  this  treatment  is  positively 
beneficial,  and  it  certainly  may  do  much  harm  ;  while  its  repetition  at 
more  or  less  fi-equent  intervals,  as  recommended  by  some,  is  decidedly 
miscliievous.  Weak  astringent  gargles,  containing  tincture  of  perchloride 
of  iron  and  glycerine,  dilute  hydrochloric  acid  with  or  without  chlorate 
of  potassium,  tannin,  alum,  and  other  agents  of  this  class,  have  been 
much  employed  ;  and  tannin,  or  alum  mixed  with  sugar,  have  been  used 
as  poAvders  for  insufflation. 

b.  Steam-inhalations. — These  are  generally  recognized  as  of  great  ser- 
vice in  the  treatment  of  diphtheria,  and  some  practitioners  rely  upon 
them  entirely.  They  may  be  employed  at  more  or  less  frequent 
intervals,  or  even  constantly,  according  to  the  severity  of  the  case. 
Thev  are  particularly  useful  if  the  windpipe  becomes  involved ;  and 
may  he  of  service  in  promoting  detachment  of  the  membrane. 

c.  Solvents. — Several  agents  have  been  applied  locally,  intended  either 
to  dissolve  the  diphtheritic  membrane,  or  at  any  rate  so  to  separate 
its  molecular  particles  that  it  easily  comes  away.  The  agents  chiefly 
employed  for  this  purpose  are  lactic  acid,  lime-water  or  steam  containing 
small  particles  of  lime  evolved  in  the  process  of  slacking,  salt  water, 
chlorate  of  potassium,  bicarbonate  of  sodium,  phosphate  of  sodium,  borax, 
resorciu,  pepsin,  trypsin,  and  papaine.  Dr.  Young,  of  Rome,  has  em- 
ployed with  much  success  a  solution  of  three  drachms  of  lactic  acid  in 
eight  ounces  of  lime-water.  Lactic  and  acetic  acids  have  been  con- 
sidered useful  for  neutralizing  the  poison  px^odiiced  by  the  diph- 
theria bacilli.  These  applications  are  usually  best  made  by  means 
of  some  spray-apparatus,  but  they  are  also  employed  directly,  and 
some  of  the  drugs  mentioned  may  be  mixed  with  glycerine  and  applied 
with  a  brush. 

d.  Antiseptics. — Of  the  value  of  the  persistent  use  of  antiseptic  agents 
there  can  be  no  doubt,  especially  when  putrefactive'  or  gangrenous  pro- 
cesses are  set  up,  and  they  may  have  an  immediate  effect  upon  the  diph- 
theritic organisms  and  their  products.  The  chief  agents  used  are  carbolic 
acid,  tincture  of  iodine, bichloride  of  mercury,  Condy's  fluid,  hypochlorite 
of  sodium,  chloi-ine  water,  solution  of  chlorinated  soda,  boric  acid,  salicylic 
acid  or  salicylate  of  sodium,  acetic  acid  or  vinegar,  chloral  hydrate, 
quinine,  sulphurous  anhydride  derived  from  burning  sulphur  or  sul- 
phurous acid  in  solution,  iodoform  or  iodol,  oil  of  peppermint,  and 
peroxide  of  hydrogen.  Most  of  these  may  be  employed  as  gargles, 
sprays,  or  direct  local  applications  ;  and  the  volatile  antiseptics  are  very 
valuable  as  inhalations.  Calomel  has  been  employed  as  a  vapour,  being- 
volatilized  by  heat. 

In  the  foregoing  remarks  it  has  been  impossible  to  do  more  than  to 
give  an  outline  of  the  local  measures  which  have  been  advocated  in  the 
treatment  of  diphtheria.  It  must  again  be  iirged  that  every  case  requires 
careful  consideration,  and  must  be  managed  'on  its  own  mei'its.  It  is 
certainly  safer,  in  my  opinion,  to  err  on  the  side  of  doing  too  little  than 
too  much,  as  regards  the  employment  of  powerful  and  irritating 
remedies.  Some  writers  are  strongly  in  favour  of  frequent  applications  to 
the  tln-oat,  employing  them  at  very  short  intervals,  even  every  half  oi 
quarter  of  an  hour,  and  have  attributed  the  want  of  success  in  local 
treatment  to  neglect  of  this  point.  So  far  as  the  use  of  milder  remedies 
IS  concerned,  especially  of  antiseptics,  by  means  of  the  spray,  I  am 
inclined  to  think  that  they  might  often  be  used  with  advantage  more 
ireely  than  is  the  general  custom. 
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When  the  nasal  cavities  are  affected,  they  must  be  frequently  and 
thorouglily  cleared  out  by  antiseptic  injections,  either  by  means  of  the 
syringe  or  the  spray-apparatus.  Various  other  applications  are  recom- 
mended, such  as  plugs  of  cotton-wool  soaked  in  an  oily  solution  of 
menthol.  Jacobi  specially  recommends  for  this  purpose  common  salt; 
a  saturated  solution  of  boric  acid  ;  a  1  percent,  solution  of  carbolic  acid; 
or  a  mixtuT-e  of  bichloride  of  mercury  1,  chloride  of  sodium  oo,  water 
1,0U0.  Should  the  nostrils  be  blocked,  they  can  be  cleansed  by  means 
of  a  probe  wrapped  in  cotton  wool,  and  dipped  in  carbolic  acid  solution. 

4.  The  treatment  which  should  be  adopted  when  the  nnain  air-tnha  is 
involved  in  diphtheria  is  a  subject  of  much  controversy.  Jacobi  thinks 
that  the  early  administration  of  bichloride  of  mercury  is  of  great  service 
in  laryngeal  diphtheria,  and  that  it  may  prevent  the  necessity  for 
tracheotomy.  If  the  difficulty  of  bi^eathing  is  only  moderate,  relief  may 
perhaps  be  afforded  by  giving  an  emetic,  to  expel  some  of  the  exudation, 
especially  sulphate  of  zinc  or  ipecacuanha ;  or  by  subcutaneous  injection 
of  apomoriDhine.  Paroxysmal  dyspnoea  may  sometimes  be  alleviated  by 
inhalations  of  chloroform  or  ether.  Should  there,  however,  be  evidence  of 
considerable  and  increasing  obstruction  to  the  breathing,  the  proper  treat- 
ment unquestionably  lies  in  the  performance  of  tracheotomy  or  laryngo- 
tomy  before  it  is  too  late.  The  trachea  should  be  opened  as  high  up  as 
possible.  It  may  be  requisite  to  remove  pieces  of  membrane  through 
the  tracheotomy-tube,  but  this  should  not  be  done  by  the  mouth  of  the 
operator,  except  under  urgent  cii'cumstances,  but  by  some  suitable  suction- 
apparatus.  If  the  mouth  has  been  used,  it  should  be  thoroughl}"- washed 
out  with  some  antiseptic  immediately  afterwards.  The  utmost  pre- 
cautions must  be  taken  after  the  operation,  with  the  view  of  preventing 
broncho-pneumonia.  The  tracheotomy-tube  must  also  be  kept  properly 
cleansed.  The  operation  almost  always  affords  temporary  relief  and 
prolongation  of  life;  ultimately  the  issue  is  frequently  fatal,  but  still 
not  a  few  cases  recover,  some  when  apparently  in  almost  a  hopeless 
condition.  Sir  B.  W.  Richardson  has  recorded  a  case  in  which  the 
employment  of  artificial  respiration,  by  means  of  the  double-acting 
bellows,  was  efficacious  in  saving  the  life  of  a  patient  when  in  extremis, 
after  tracheotomy  had  been  performed.  If  there  are  signs  that  the 
bronchi  are  extensively  involved,  no  advantage  can  be  derived  from 
opening  the  windpipe.  The  subcutaneous  injection  of  strychnine, 
inhalation  of  oxygen,  artificial  respiration,  or  the  use  of  the  interrupted 
current  may  be  of  service  in  threatened  asphyxia. 

The  treatment  of  diphtheria  of  the  main  air-tube  by  "intubation  of 
the  larynx  "  has  been  advocated  on  the  ground  that,  Avhile  less  severe 
than  tracheotomy,  it  is  quite  as,  or  more,  effectual  in  relieving  dyspnoea. 
My  experience  of  this  treatment  is  not  favourable  on  the  whole,  but  it 
has  been  successful  now  and  then. 

5.  Symptoms  or  complications  may  need  special  attention  in  diph- 
theria, such  as  sickness,  or  hyperpyrexia,  which  must  be  managed  on 
ordinary  principles.  It  is  important  to  look  to  the  urine,  and  should 
there  be  any  signs  of  suppression,  poultices  and  fomentations  should  be 
freely  applied  over  the  loins,  or  dry-cupping  may  be  emialoyed.  Adynamic 
or  typhoid  symptoms  call  for  the  administration  of  ammonia  and  tincture 
of  bark,  camphor,  ether,  and  allied  remedies;  in  extreme  cases  ether 
may  even  be  injected  subcutaneously.  When  there  are  signs  of  cardiac 
failure,  digitalis,  strychnine,  or  caffeine  are  called  for,  in  addition  to  free 
stimulation. 
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6.  Convalescence. — A  patient  avIio  has  had  diphtheria  must  be  care- 
fully watched  during  convalescence,  special  attention  being  paid  to  tlic 
heart.  Change  of  air  is  most  useful,  especially  to  the  seaside.  Good 
•diet  is  essential,  with  tonics  and  cod-liver  oil.  For  the  nervous  sequelso 
the  best  i-emedies  are  quinitie,  iron,  and  strychnine,  along  witli  a  sup- 
porting and  nutritious  diet,  which  should  include  a  moderate  supply  of 
stimulants.  E-est  in  bed  is  often  indicated;  and  sudden  exertion  must 
be  particularly  avoided  Avhen  the  cardiac  rhythm  is  disturbed.  Massage 
and  galvanism  may  be  employed  in  connection  with  paralyzed  parts.  If 
■deo-lntition  is  seriously  interfered  with,  feeding  should  be  carried  out 
by  means  of  the  stomach-tube. 

7.  Prevention. — Children  in  a  house  where  diphtheria  exists  should 
not  be  allowed  to  go  to  school,  or  to  mix  with  others  in  any  way.  The 
patient  must  be  kept  apai-t  for  at  least  a  fortnight  after  apparent 
recoveiy,  and  the  mouth  should  be  thoroughly  disinfected,  as  bacilli  are 
said  to  I'cmain  in  the  buccal  secretions  for  some  time.  The  importance  of 
attending  to  the  teeth  and  tonsils  in  children  has  been  u^i"ged  by  Caille, 
as  a  preventive  measure  in  relation  to  diphtheria.  Kissing  a  diph- 
theritic patient  must  be  absolutely  forbidden ;  and  medical  men,  when 
■examining  the  throat  or  performing  tracheotomy,  should  cover  the  mouth 
with  cotton  wool  or  some  other  protective.  Antiseptic  mouth-Avashes 
may  also  be  used  by  those  directly  exposed  to  infection.  Protective 
inoculation  against  diphtheria  has  been  introduced,  but  does  not  seem 
as  yet  to  be  of  any  real  service.  The  apartment  which  has  been 
■occupied  by  a  diphtheritic  patient  must  be  most  thoroughly  disinfected, 
as  well  as  all  articles  likely  to  act  as  fomites,  on  account  of  the  great 
vitality  of  the  bacilli.  The  fact  that  diphtheria  may  be  conveyed  by 
milk  must  not  be  forgotten  in  relation  to  the  prevention  of  the  disease. 


CHAPTER  XIV. 

MUMPS— IDIOPATHIC  PAEOTITIS. 

JEtiology. — Mumps  is  an  acute  specific  disease,  and  there  can  be  no  doubt 
that  it  is  infectious.  Almost  invariably  the  complaint  assumes  an  epi- 
demic form,  but  it  may  be  localized  in  houses  or  institutions  whei-e  a 
number  of  young  persons  are  aggregated  together.  It  rarely  occurs 
•except  in  young  individuals,  being  very  common  about  the  period  of 
pubei-ty,  and  also  from  tive  to  seven  years  of  age.  Males  are  much  more 
frequently  attacked  than  females.  Epidemics  are  most  common  in 
spring  and  autumn. 

Anatomical  Characters. — Mumps  is  chiefly  characterized  anatomi- 
cally by  inflammation  of  one  or  both  parotid  glands.  Whether  the 
process  begins  in  the  cellular  tissue,  or  as  a  catarrh  of  the  gland-ducts, 
IS  a  matter  of  discussion.  The  aifected  gland  becomes  hyperremic  and 
enlarged,  being  infiltrated  Avith  a  serous  fluid.  Fibrinous  exudation  is 
not  otten  observed  ;  and  extremely  rarely  is  there  any  tendency  to  the 
lormation  of  pus.  The  tissues  around  are  more  or  less  infiltrated.  As 
a  rule  the  swelling  rapidly  subsides,  and  the  gland  returns  to  its  normal 
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condition.  Occasionally  the  submaxillary  and  other  neighbouring  glands 
are  involved.  The  testicles  may  become  affected;  or  in  females  the 
labia,  ovaries,  or  mammary  glands.  Implication  of  the  testes  has  been 
attributed  to  extension  from  an  inflamed  urethra. 

Symptoms. — The  period  of  incubation  for  mumps  varies  from  twelve 
to  twenty-one  days.  In  most  cases  there  is  some  degree  of  premonitory 
fever,  which  generally  lasts  from  one  to  three  days  before  local  symp- 
toms are  manifested,  but  occasionally  they  come  on  simultaneously. 
Pj'rexia  usually  continues  throughout  the  attack,  but  may  subside  on 
the  appearance  of  the  local  signs,  and  it  is  seldom  severe,  nor  does  the 
patient  feel  particularly  ill.  A  swelling  or  fulness  appears  in  the  region 
of  either  parotid  gland,  commencing  just  below  the  external  ear,  and 
then  extending  up  to  the  zygoma,  as  well  as  to  a  variable  extent  over 
the  face  and  dow^n  the  neck,  thus  giving  rise  to  much  disfigurement. 
It  has  an  elastic  feel,  being  firmer  over  the  centre  than  at  the  circum- 
ference. The  skin  may  be  reddened  over  the  swelling,  but  is  frequently 
unaltered.  More  or  less  pain  or  uneasiness  is  felt,  with  a  sense  of 
tension,  increased  by  opening  the  mouth,  by  masticating,  or  by  swallow- 
ing ;  there  is  also  tenderness  on  pressure.  Salivation  occurs  now  and 
then ;  and  occasionally  deafness  is  complained  of.  In  the  great  majority 
of  cases  the  swelling  subsides  about  the  5th  or  6th  day,  and  has  quite 
disappeared  in  two  or  three  days  more  ;  but  in  the  meantime  the  gland 
on  the  opposite  side  frequently  becomes  affected,  and  goes  through  a 
similar  course ;  or  both  glands  may  be  involved  simultaneously.  A 
hardness  occasionally  remains  for  some  time  ;  and  in  very  exceptional 
instances  abscesses  form  in  the  gland,  which  open  externally,  or  into 
the  external  auditory  meatus.  The  submaxillary  gland  is  sometimes 
attacked  ;  and  the  surrounding  lymphatic  glands,  as  well  as  the  tonsils^ 
are  often  enlarged. 

An  important  character  of  mumps  is  its  liability  to  so-called  metas- 
tasis, especially  in  adults.  This  event  may  be  preceded  by  some  dangerous 
symptoms.  The  testicle  is  most  frequently  attacked,  orchitis  setting  in 
as  the  inflammation  subsides  in  the  parotid,  with  effusion  into  the 
tunica  vaginalis  and  oedema  of  the  scrotum.  Occasionally  the  parotid 
gland  and  testicle  are  affected  at  the  same  time,  or  alternately  for 
several  times  in  succession.  The  orchitis  generally  runs  a  favourable 
course,  but  it  may  lead  to  wasting  of  the  testicle.  In  females  the 
labia,  mammary  gland,  or  ovary  may  be  attacked  in  the  same  way. 
Meningitis  is  stated  to  have  occurred  iu  very  rare  cases  of  mumps. 

Treatment. —  In  most  cases  of  mumps  but  little  treatment  is  required. 
It  is  necessary  to  keep  the  patient  indoors,  in  a  comfortable  room,  or 
even,  in  bed  if"  the  complaint  is  at  all  severe.  An  aperient  is  useful  ai 
the  outset,  and  the  bowels  should  be  kept  regulaily  open.  A  saline 
mixture  may  be  given;  and  during  convalescence  quinine  is  sometimes 
required.  The  diet  should  consist  of  liquids,  especially  milk  and  beef- 
tea.  The  only  local  treatment  generally  needed  is  to  use  hot  fomenta- 
tions, and  to  cover  the  parotid  region  with  cotton-wool.  The  application 
of  two  or  three  leeches  may  possibly  be  indicated  in  severe^  cases.  If 
an  abscess  forms  it  must  be  opened;  and  any  hardness  that  is  left  may 
be  removed  by  friction  with  oil,  or  by  painting  the  surface  with 
tincture  of  iodine.  When  metastasis  takes  place,  it  is  recommended  to 
endeavour  to  excite  the  return  of  inflammation  in  the  parotid  gland  by 
means  of  mustard  poultices  or  blisters.  Orchitis  must  be  treated  by 
rest,  fomentations,  and  other  appropriate  measures. 
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CHAPTER  XV. 

WHOOPING— OR  HOOPING-COUGH— PERTUSSIS. 

etiology. — Wbooping-cough  is  undoubtedly  an  infectious  disease, 
dependiuo'  upon  a  specijic  poison,  which  may  travel  a  considerable 
distance  'through  the  atmosphere,  or  be  conveyed  by  fomites,  but  is 
much  more  likely  to  be  transmitted  by  intimate  association  of  individuals. 
The  coutagium  is  chiefly  given  ofl:  in  the  breath,  and  is  believed  to  be 
present  in  the  secretions  from  the  nasal  and  respiratoiy  mucous  mem- 
branes. Various  organisms  have  been  described,  including  a  peculiar 
lacillns  in  the  respiratory  mucous  membrane  and  sputum,  but  these  ai-e 
not  recognized  by  reliable  authorities.  Whooping-cough  commonly 
occurs  in  an  epidemic  form,  but  may  be  sporadic.  It  maybe  communi- 
cated by  infection  before  the  characteristic  "  whoop  "  is  developed.  A 
pronounced  second  attack  is  scarcely  ever  observed. 

The  chiei  23redii>posinq  causes  of  pertussis  are  childhood,  especially  from 
1  to  8  years  of  age  ;  the  female  sex  ;  weakness  and  antemia,  with,  nasal 
or  bronchial  catarrh  ;  a  cold  and  damp  season  or  climate ;  and  exposure 
to  all  causes  of  "  cold."  With  regard  to  age,  it  must  be  mentioned  that 
the  complaint  may  occur  in  adults,  or  even  in  advanced  life,  when  it  may 
he  very  serious.  An  epidemic  of  whooping-cough  has  often  immediately 
preceded  or  followed  one  of  measles,  less  commonly  of  scarlatina. 

Anatomical  Characters  and  Pathology. — Whooping-coughhas  been 
genei-ally  regarded  as  a  peculiar  catarrh  of  the  mucous  membrane  of  the 
air-passages,  attended  with  hyperaesthesia.  It  has  also  been  attributed 
to  some  morbid  condition  affecting  the  vagus  nerve  ;  to  a  reflex  neurosis 
from  the  nasal  cavities  or  the  air-passages  ;  or  to  some  condition  of  the 
central  neiwous  system.  Some  observers  affirm  that  redness,  with  slight 
swelling  of  the  mucous  membrane  of  the  larynx  and  trachea,  may  be 
seen  with  the  laryngoscope  during  life;  others  deny  this  statement. 
There  may  be  evidences  of  catarrh  in  fatal  cases,  but  frequently  these 
are  absent.  Those  who  advocate  the  nervous  origin  of  the  disease 
have  described  signs  of  inflammation  about  the  vagus  nerves;  enlarged- 
bronchial  or  tracheal  glands  pressing  upon  these  nerves ;  or  congestion 
of  the  medulla  oblongata  and  its  membranes.  In  the  majority  of  cases, 
howevej',  none  of  these  appearances  are  observed.  The  most  important 
morbid  conditions  associated  with  whooping-cough  are  those  which  will 
be  mentioned  as  complications,  especially  bronchitis  ;  lobular  collapse 
of  the  lungs;  acute  insufflation  or  emphysema;  and  broncho-pneumonia. 
Barely  croup,  meningitis,  or  other  unusual  complications  are  met  with. 

Symptoms.  -  ^Hhc period  of  inrubation  ior  whoo-ping-cough.  is  uncertain, 
but  is  said  to  range  usually  from  six  to  twelve  days,  fourteen  days 
being  the  extreme.  Dr.  William  Squire  has  found  evidence  of  the 
development  of  the  disease  as  early  as  from  two  to  four  days  after 
exposure  to  infection.  The  symptoms  may  be  conveniently  divided  into 
certain  stages. 

J-'irst,  or  Catarrhal  stage. — At  the  commencement  whooping-cough 
presents  no  characteristic  signs,  there  being  merely  pyrexia,  Avhich 
may  be  slight  or  sharp,  accompanied  with  signs  of  catarrh,  namely, 
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running  from  the  nose,  sneezing,  redness  of  the  eyes,  frequent  and  ' 
usually  severe  paroxysms  of  cough,  at  first  dry,  but  soon  attended  with  ; 
a  peculiar  expectoration.  This  stage  may  last  from  two  days  to  two  or  'i 
three  weeks  or  more,  and  its  duration  and  severity  will  indicate  the  * 
probable  duration  and  intensity  of  the  entire  attack. 

Second  or  Hpasviodic  stage. — The  fully-established  disease  is  charac-  J 
terized  by  peculiar  fits  of  spasmodic  cough.    A  paroxysm  generally  ? 
sets  in  abruptly  without  any  obvious  cause,  but  it  may  be  excited  by  I 
emotion,  such  as  crying,  irritation  in  the  throat,  the  act  of  swallowing,  j 
or  a  close  and  dusty  atmosphere.    It  is  in  many  cases  preceded  by  a  \ 
sensation  of  tickling  in  the  thi-oat,  or  some  other  unpleasant  feeling.  | 
Sometimes  it  is  ushered  in  by  marked  pallor,  or  even  a  sensation  of  i 
faintness.    At  the  onset  of  an  attack,  children  often  run  to  their  mother 
or  nurse  for  help,  and  their  sufferings  are  most  trying  to  witness. 
The  cough  is  very  severe  and  distressing,  consisting  of  a  number  of  short, 
quick,  spasmodic  or  convulsive,  and  forcible  expiratory  puffs,  followed 
by  a  prolonged,  clear,  shrill,  or  crowing  inspiration,  or  "  whoop,"  these 
alternating  for  a  variable  numljer  of  times;  if  the  fit  is  of  very  long  J 
duration,  the  cough  at  last  becomes  almost  inaudible.    It  is  usually 
terminated  by  the  expectoration  of  a  small  amount  of  tenacious  mucus  ;  , 
or  of  a  considerable  quantity  of  viscid,  clear  fluid,  which  may  also  be  dis- 
charged through  the  nose ;  not  uncommonly  vomiting  also  takes  place. 
Breathing  being  interfered  with,  the  child  speedily  presents  the  appeai'- 
ances  characteristic  of  deficient  aei-ation  of  the  blood  and   venous  ' 
congestion,  and  in  prolonged  attacks  may  become  almost  asphyxiated.  ^ 
Usually  there  is  a  feeling  of  much  exhaustion,  with  soreness  about  the  | 
muscles  of  the  chest,  after  a  paroxysm,  but  these  sensations  soon  pass  ] 
away.    As  accidental  events  there  may  occur  bleeding  from  the  eyes,  <j 
nose,  mouth,  ears,  or  rectum ;  involuntai-y  discharge  of  urine  and  faeces ;  1 
hernia  or  prolapsus  ani ;  or  convulsions.    Physical  examination  of  the  J 
chest  during  a  fit  reveals  that  air  does  not  enter  the  lungs  properly  ;  and  ' 
there  is  frequently  in  j^oung  patients  marked  retraction  of  the  lower 
part  of  the  thorax  during  inspiration.    The  physical  signs  of  pulmonaiy 
complications  can  often  be  detected. 

The  frequency  and  duration  of  the  paroxysms  in  whooping-cough  j 
vary  greatly,  the  one  being"  generally  in  proportion  to  the  other.    As  a 
rule  the  disease  becomes  intensified  up  to  a  certain  point,  attaining  its 
height  at  about  the  end  of  the  third,  fourth,  or  fifth  week,  and  then  it 
subsides  gradually. 

During  the  intervals  between  the  fits  the  patient  is  usuallj-  appai-ently 
well,  but  in  severe  cases  there  may  be  prolonged  exhaustion,  languor, 
and  debility,  loss  of  appetite,  headache,  sleeplessness,  pyrexia,  and  other 
symptoms;  or  various  complications   may  give  rise  to  their  special  , 
clinical  jDhenomena. 

Some  yeai\s  ago  Dr.  T.  Morton  drew  special  attention  to  a  condition 
which  had  long  been  known,  namely,  the  frequent  occurrence  of  ulceration 
about  the  frsEuum  linguee  in  cases  of  whoopiug-cougli.     Subsequent  ^ 
observations,  however,  hy  Prof.  Roger  showed  that  this  lesion  is  in  no  way 
specific,  and  that  it  does  not  hold  any  causative  relation  to  the  disease.  ^ 
Its  origin  is  purely  mechanical,  the  lesion  being  due  to  the  impulsion  - 
forwards  of  the  tongue  in  its  hyperaemic  state  against  the  lower  teeth 
during  the  paroxysms  of  coughing,  when  the  fi'ocnum  is  easily  cut  by  the 
sharp  lower  incisors.    It  may  be  of  use  in  diagnosis  in  cases  of  pertussis, 
where  the  nature  of  the  disease  is  not  thoroughly  declared,  as  this  is  the 
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only  complaint  in  which  the  cough  is  violent  enough  to  propel  the 
tonfuc  against  the  teeth. 

Third  or  Decline  stage. — There  is  no  sudden  transition  to  this  stage» 
but  a  oradual  diminution  in  the  frequency  and  intensity  of  the  paroxysms, 
while^tho  cough  loses  its  special  characters,  and  expectoration  becomes 
more  easy,  resembling  in  its  nature  that  of  ordinary  bronchial  catarrli. 
Finally  the  cough  stops  altogetlier.    The  general  health,  also  improves. 

Complications  and  Sequelae. —Some  of  these  are  directly  due  to  tho 
couo'h;  otliers  are  accidental.  They  chiefly  include  bronchitis,  which 
may  become  capillary;  lobular  collapse;  emphysema  or  acute  insuffla- 
tion of  the  lungs;  rupture  of  air- vesicles,  followed  by  interstitial 
emphysema,  a  collection  of  air  in  the  mediastinum,  or  subcutaneous 
emphysema;  broncho-pneumonia;  pleurisy;  phthisis;  acute  tubercu- 
losis; croup;  convulsions  ;  cerebral  apoplexy ;  meningitis;  hemiplegia; 
sudden  blindness,  with  optic  neuritis  followed  by  optic  atrophy ;  gastritis 
or  enteritis,  with  obstinate  vomiting  and  diarrhoea  ;  and  hernia.  It  has 
been  stated  that  the  urine  is  frequently  saccharine  in  whooping-cough. 
Dr.  Dolan  examined  the  urine  of  fifty  children  with  confirmed  whoop- 
ing-cough, and  only  found  traces  of  sugar  in  thirteen. 

Duration  and  Terminations. — The  entire  duratitni.  of  whooping-> 
cough  is  very  variable,  but  from  six  to  eight  weeks  is  about  the  average.. 
The  third  stage  may  continue  for  au  indefinite  period ;  and  a  relapse  is 
not  uncommon.  Most  cases  terminate  in  recovery,  but  death  is  not  an 
infrequent  event,  being  usually  the  result  of  complications.  Permanent 
organic  mischief  of  diiferent  kinds  not  uncommonly  follows  Avhoopiug- 
cough  ;  or  the  chest  may  become  deformed. 

Diagnosis. — In  the  early  stage  this  complaint  cannot  be  diagnosed 
with  certainty,  but  it  might  be  suspected  if  the  disease  is  epidemic  ;  if  a 
child  suffers  from  cough  of  a  violent  and  spasmodic  character ;  and  if' 
there  is  pj-rexia.  Subsequently  the  peculiar  fits  of  cough,  with  cha- 
racteristic expectoration,  are  usually  absolutely  distinctive  of  whooping- 
cough.  In  doubtful  cases  ulcera.tion  about  the  fraenum  linguoa  might 
help  the  diagnosis.  The  possible  occurrence  of  whooping-cough  in 
adults  or  old  persons  must  not  be  forgotten. 

Prognosis. — Whooping-cough  is  always  a  seinous  disease,  and  calls, 
for  a  guarded  prognosis.  The  general  circumstances  which  increase  its 
gravity  are  early  infancy  ;  the  period  of  dentition  ;  constitutional  weak- 
ness; residence  in  a  large  town;  poverty  and  its  surroundings;  and 
epidemic  pi-evalence.  The  complaint  is  more  dangerous  in  proportion  to 
the  number  and  severity  of  the  paroxysms ;  to  the  degree  of  pyrexia ; 
and  to  the  gravity  of  the  complications  present.  It  is  said  to  be  very 
fatal  among  negroes  in  the  United  States. 

Treatment. — The  chief  indications  in  the  treatment  of  whooping- 
cough  are  to  prevent  or  subdue  the  paroxysms  of  cough,  at  the  same 
time  avoiding  any  accumulation  of  secretion  in  the  bronchial  tubes ;  to. 
obviate  complications,  and  treat  them  as  they  arise;  to  attend  to  the 
general  health,  as  well  as  to  the  state  of  the  important  organs  and 
functions  ;  to  promote  convalescence  ;  and  prevent  or  treat  sequelaa. 

1.  General  treatment. — A  child  suffering  from  suspected  whooping- 
cough  should  at  the  outset  be  kept  in  a  warm  room,  or  even  in  bed ;  be 
"well-olad,  with  flannel  next  the  skin;  and  have  warm  drinks,  in  order  to 
promote  ])(;rspiration.  An  aperient  may  be  given  if  I'cquired.  .During 
the  catarrhal  stage,  it  may  be  well  to  administer  a  mixture  containing 
solution  of  acetate  of  ammonium,  ipecacuanha  wine,  and  compound  tine- 
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ture  of  camphor.  When  the  disease  is  established,  the  most  serviceable 
remedies  for  internal  administration  are  pidmonari/  sedatives  and  a7iti. 
spasmoclics.  Most  of  these  are  powerful  druji^s,  and  should  only  be  given 
under  proper  supervision.  The  most  efficient  are  extract  or  tincture  of 
belladonna ;  preparations  of  opium  or  morphine ;  hydrocyanic  acid;  hydro- 
bromic  acid  or  bromides  ;  hydrate  of  chloral ;  conium-juice  ;  tincture  of 
hyoscyamus;  tincture  of  lobelia;  cannabis  indica;  ether;  and  chloro- 
form. The  alkaline  carbonates,  especially  carbonate  of  potassium,  are 
believed  to  be  useful,  and  cither  of  these  may  be  combined  with  one  of 
the  above  remedies.  In  my  own  experience  I  have  found  decided  benefit 
from  a  combination  of  ipecacuanha  wine  with  hydrocyanic  acid  (iT^  \  to 
or  with  tincture  of  belladonna.  Oxymel  of  squill  has  also  been  specially 
recommended.  Some  advocate  the  employment  of  chloroform  or  ether 
by  inhalation  to  relieve  the  paroxysms.  Emetics  are  useful  if  there  is 
any  tendency  to  accumulation  of  secretion  in  the  bronchi. 

2.  Specific  treatment.- — -Numerous  specific  remedies  have  been  advocated 
for  whooping-cough,  but  in  most  instances  they  all  fail.  The  chief  are 
alum  (which  is  in  some  cases  decidedly  valuable)  ;  dilute  mineral  acids, 
especially  nitric  ;  cochineal;  arsenic;  nux  vomica  or  strychnine  ;  bromide 
of  potassium  or  ammonium  ;  infusion  of  clover  ;  quinine  in  small  doses 
often  repeated  ;  phenazone  or  acetanilide  ;  tincture  of  myrrh  ;  repeated 
emetics  ;  and  certain  antiseptics.  Metallic  salts  of  coppex',  zinc,  iron, 
and  silver  have  been  recommended,  and  may  be  useful  in  cases  Avhich 
tend  to  assume  a  chronic  form.  With  regard  to  antiseptics,  different 
.agents  are  advocated,  and  they  ai^e  employed  in  different  ways.  Some, 
such  as  benzol,  carbolic  acid,  quinine,  tincture  of  iodine,  and  salicylates, 
have  been  given  internally.  Moist  and  dry  inhalations  and  sprays  have 
been  much  used,  containing  carbolic  acid,  iodine,  thymol,  turpentine, 
sulphurous  acid,  salicylic  acid,  chloride  or  bromide  of  j)otassium,  oil  of 
eucalyptus,  and  various  other  remedies.  Another  plan  is  to  impregnate 
the  air  of  the  room  with  the  vapour  or  spray  of  carbolic  acid,  tiu'pentine, 
■or  petroleum ;  or  with  the  fumes  from  burning  sulphur.  In  carrying 
out  the  treatment  last  mentioned,  a  quantity  of  sulphur  equivalent  to  10 
grains  per  cubic  foot  is  burat  in  the  empty  bedroom;  after  an  interval 
of  five  hours  the  doors  and  windows  are  thrown  open,  and  the  child 
sleeps  there  the  same  night.  The  day-nursery  is  similarly  fumigated 
during  the  night.    Antiseptics  are  also  used  as  direct  local  applications. 

3.  Local  applications  have  long  been  advocated  in  the  treatment  of 
whooping-cough,  but  during  recent  years  they  have  come  more  into 
prominence.  One  method  is  to  use  reagents  externally,  such  as  friction 
over  the  neck,  back,  or  chest  with  various  stimulant  or  sedative  lini- 
ments ;  the  application  of  a  belladonna-plaster ;  the  wearing  of  picked 
oakum  in  muslin  (Illingworth)  ;  or  counter-irritation  over  the  chest  or 
along  the  course  of  the  vagus  nerve.  Another  plan  is  to  apjily  remedies 
directly  to  the  throat  and  larynx.  Solution  of  nitrate  of  silver,  glycerine 
of  tannin,  alum,  bromides,  chloral,  resorcin,  and  various  antisepticshiofe 
been  thus  employed ;  but  one  of  the  most  important  agents  is  cocaine, 
the  throat  being  painted  with  a  4  to  10  per  cent,  solution  two  or  three 
times  a  day,  as  soon  as  the  catarrhal  stage  has  .subsided.  No  doubt  this 
is  a  valuable  remedy,  but  it  needs  to  be  used  very  cautiously  in  young 
<ihildren.  A  spray  of  a  mixed  solution  of  resorcin  and  cocaine  has  been 
found  useful  in  alleviating  severe  fits  of  cough.  On  the  sup])osition  that 
the  paroxysms  of  whooping-cough  are  set  up  by  organisms  in  the  nasal 
cavities,  another  local  method  of  treatment  has  been  advocated,  namely, 
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the  direct  iufcrodiiction  of  remedies  into  these  cavities.  Goldschmidt 
recommends  that  the  nostrils  be  syringed  with  a  solntion  of  salicylic 
neid  (1  in  1,000)  or  of  corrosive  sublimate  (1  in  10,000).  Nasal  insuffla- 
tion has  also  been  well  spoken  of,  a  fine  powder  of  boric  acid,  and  coiiee, 
■pulverized  benzine,  and  quinine  being  among  the  agents  recommended 
to  be  thus  employed.  Sansom  has  suggested  that  remedies  might  be 
inserted  into  the  nostrils  in  the  form  of  an  ointment,  in  small  pellets,  or 
mixed  with  glycerine. 

4.  The  general  management  of  patients  suffering  from  whooping-cough 
is  important.  In  bad  weather  they  should  be  confined  to  the  house 
altogether,  or  even  to  one  room,  maintained  at  a  warm  and  uniform  tem- 
perature ;  but  in  favourable  seasons  it  is  decidedly  beneficial  for  them 
to  be  out  in  the  fresh  air  during-  sunshine.  The  clothing  must  be  suffi- 
ciently warm.  It  is  important  to  attend  to  the  diet,  and  to  the  state  of 
the  alimentary  canal ;  fluid  food  answers  best,  and  sometimes  it  may  be 
peptonized  with  advantage  ;  should  dentition  be  proceeding,  the  teeth 
must  be  looked  to.  Children  who  are  sufficiently  intelligent  should  be 
taught  to  suppress  unnecessary  cough  as  much  as  possible. 

5.  Complications  must  be  carefully  watched  for,  and  treated  as  they 
•arise.  Inflammatory  affections  do  not  bear  lowering  measures  well  in 
whooping-cough,  and  supporting  treatment  is  usually  indicated. 

6.  During  convalescence  much  care  is  also  needed,  and  sequelfB  must  be 
guarded  against  as  much  as  possible.  Tonic  remedies,  especially  iron 
•and  quinine,  are  often  very  useful  at  this  time.  Change  of  air  is  found 
to  be  highly  beneficial  in  prolonged  cases,  especially  to  the  sea-side  ;  or 
a  sea-voyage  may  be  desirable  if  a  state  of  debility  persists.  Good  diet 
is  needed,  and  a  little  wine  is  desirable  sometimes. 

7.  Frevention. — There  is  no  protection  against  whooping-cough  exceiDt 
in  keeping  away  from  infection.  Children  known  or  suspected  to  he 
•suffering  from  the  disease  must  not  be  allowed  to  mingle  with  others 
until  thoroughly  convalescent. 


CHAPTER  Xyi. 

INFLUENZA— EPIDEMIC  CATARRH. 

This  complaint  ha-3  come  into  conspicuous  prominence  during  recent 
years,  in  consequence  of  the  serious  and  widespread  epidemics  which 
have  occurred,  and  still  continue  to  prevail.  It  must  not  be  supposed, 
however,  that  it  is  in  any  Avay  a  new  disease,  or  different  from  the  in- 
fluenza which  assumed  an  epidemic  form  in  times  past,  the  last 
memorable  occasion  in  Europe  having  been  in  1847-8. 

SJtiology. — True  influenza  is  essentially  an  epidemic  disease,  and 
usually  attacks  a  large  number  of  persons,  either  simultaneously  or  in 
rapid  succession.  _  It  often  breaks  out  in  several  parts  at  the  same  time. 
A.n  epidemic  of  influenza  generally  progresses  in  a  certain  direction, 
travelling  with  great  rapidity,  and  has  been  said  to  have  a  cyclical 
■course  ;  frequently,  however,  it  prevails  simultaneously  over  a  very  large 
area,  and  has  hence  been  regarded  as  a  pandemic  disease.  The  inhabitants 
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of  large  towns  arc  chiefly  affected,  especially  of  those  parts  which  are 
low,  damp,  overcrowded,  and  in  other  unfavourable  hygienic  conditions, 
but  the  complaint  prevails  extensively  amongst  all  classes,  and  undei^ 
every  condition  of  life.  Dr.  Brackenridge  obsei-ved,  indeed,  thai  in 
Edinbiu-gh  the  wealtbier  classes  sufl-'ered  most ;  and  he  thought  tliat  the 
overheating  of  houses  and  rooms  might  have  had  something  to  do  with 
the  spread  of  the  disease.  Sometimes  influenza  breaks  out  even  at  sea. 
It  is  very  prone  to  modify  tbe  characters  of  other  affections  ;  and  it  has 
been  noted  that  other  acute  speciflc  diseases  often  prevail  extensively  at 
the  same  time  as  influenza.  An  epidemic  generally  lasts  in  a  district 
from  six  to  ten  weeks,  and  it  often  i-apidly  subsides  at  the  close. 

The  exciting  cause  of  influenza  is  believed  to  be  a  specific  poison,  con- 
veyed only  by  the  atmosphei'C,  through  which  it  is  widely  diffusible. 
A  favourite  view  is  that  it  acts  primarily  on  the  nervous  system.  The 
complaint  is  generally  regarded  as  belonging  to  the  miasviatic- contagious 
class,  being  capable  of  ti\ansmission  by  infection  after  introduction  into 
the  system,  and  this  seems  unquestionably  to  be  the  case ;  some,  how- 
ever, are  of  opinion  that  it  is  entirely  a  miasmatic  or  malarial  disease, 
and  non-infectious.  Various  hypotheses  have  been  advanced  to  explain 
the  occurrence  of  epidemics  of  influenza,  but  none  of  them  are  at  all 
satisfactory.  Many  of  them  have  started  in  Russia,  hence  the  names 
li'Hssian  infitienza  or  E'lossian  fever.  They  break  out  at  all  seasons,  but 
are  most  frequent  in  autumn  and  winter,  and  sudden  changes  of  tempera- 
ture appear  to  favour  the  development  of  the  disease.  Other  animals 
besides  human  beings  seem  to  suti'er  during  or  pi'evious  to  an  influenza- 
epidemic. 

As  to  the  nature  of  the  infective  agent  in  influenza,  various  micro- 
cocci and  other  organisms  have  been  described  in  the  bronchial  secretions 
and  blood,  but  these  are  not  peculiar  to  the  complaint.  A  specific 
hdcill'us  has,  however,  been  found  by  Pfeiffer  and  Kitosato  in  the 
bronchial  secretion;  by  Canon  in  the  blood;  and  by  Pfuhl  in  the 
sputum.  Cultivations  have  been  obtained  from  all  these  sources.  The 
bacilli  are  very  thin,  and  relatively  short.  They  are  said  to  be  present 
in  enormous  numbers  in  the  expectoration,  occurring  singly,  in  pairs,  or 
in  short  rows.  It  is  supposed  that  these  organisms  are  situated  in  the 
respiratory  mucous  membrane,  and  only  enter  the  blood  at  certain  stages. 

The  chief  individual  predisj:osing  causes  of  influenza  are  the  female 
sex  slightly,  especially  during  the  menstrual  periods;  adult  and  ad- 
vanced age ;  a  low  condition  of  the  system  ;  exposure  to  cold  ;  and,  it  is 
said,  the  existence  of  chronic  lung  or  heart  disease.  The  pi^esence  of 
any  acute  disease  is  believed  to  aft'ord  protection  against  the  complaint. 
One  attack  does  not  prevent  another,  and  probably  i-enders  the  individual 
more  susceptible. 

Anatomical  Characters. — The  usual  morbid  appearances  in  influenza 
are  those  of  catarrh  of  the  mucous  membrane  lining  the  nose  and  its 
communicating  sinuses,  the  mouth,  throat,  and  respiratory  tract ;  and  of 
the  conjunctiva^.  In  severe  cases  capillary  bronchitis,  pulmonary  con- 
gestion and  ccdema,  or  lobar  or  lobular  pneumonia  may  supervene,  the 
inflammation  often  involving  both  lungs.  Sometimes  the  lining  mem- 
brane of  the  entire  alimentary  canal  is  affected,  there  being  marked 
gastro-cnteritis ;  or  the  genito-m-inary  mucous  membrane  may  be 
fnvolved.  Occasionally  pleurisy,  empyema,  or  pericarditis  supervenes; 
or  very  rarely  meningitis.  Cerebral  abscess  may  follow  influenza  ;  and 
also  peripheral  neuritis.    There  is  no  splenic  enlargement. 
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Symptoms.— Influenza  is  a  disease  running  a  more  or  less  definite 
coarse-  and  characterized  by  pyrexia,  with  mucli  constitutional  distur- 
bance and  depression,  and  local  symptoms  due  to  tbe  implication  of 
the  mucous  membranes  just  indicated.  The  period  of  incubation  is  very 
uncertain,  but  appears  to  be  short  as  a  rule,  ranging  from  a  few  hours 
to  three  or  four  da.ys  ;  it  is  supposed,  however,  that  it  may  extend  to 
eio-ht  or  ten  days,  or  even  to  two  or  three  weeks. 

"^The  general  symptoms  usually  precede  the  local,  but  not  always.  The 
invasion  is  often  strikingly  sudden,  but  in  other  cases  it.  is  gradual.  The 
early  sj'mptoms  are  chilliness,  lassitude,  pains  in  the  limbs,  and  in  some 
cases  intense  frontal  headache,  or  nausea  and  vomiting;  followed  by 
fever,  which  is  usually  high,  the  temperature  rising  to  102°,  103°,  104°, 
or  even  higher,  the  skin  feeling  very  hot  and  dry,  though  sometimes  there 
is  much  sour  perspiration.  Very  soon  the  patient  complains  of  a  feeling 
of  great  prostration  and  debility,  apathy,  lowness  of  spirits,  and  mental 
inaptitude;  Avith  severe  aching  and  shooting  pains  about  the  chest, 
back,  limbs,  and  neck,  or  a  bruised  feeling  ;  giddiness  ;  sleeplessness,  or, 
on  the  other  hand,  somnolence  ;  and  general  restlessness.  The  pulse  is 
at  first  frequent,  full,  and  bounding;  but  soon  tends  to  become  soft, 
weak,  and  slow.  The  urine  is  febrile.  The  pyrexia  generally  presents 
evening  exacerbations,  and  is  said  to  be  in  some  districts  intermittent. 
There  is  no  special  rash,  but  erythematous,  urticarial,  or  papular 
eruptions,  as  well  as  sudamina,  have  been  noticed  in  individual  cases  of 
influenza.  In  uncomplicated  cases  the  duration  of  the  fever  usually 
varies  from  four  to  eight  days,  being  frequently  terminated  by  crisis, 
accompanied  with  copious  pei'spiration,  a  free  flow  of  urine  deposit- 
ing lithates,  or  diarrhoea ;  but  in  other  cases  the  pyi^exia  subsides 
gradually. 

The  local  symptoms  vary  according  to  the  seat  and  extent  of  the 
catarrh,  but  in  the  recent  epidemics  they  have  generally  been  absent,  or 
at  any  rate  not  prominent.  When  it  occurs,  the  catarrhal  condition 
usually  begins  in  the  nose  and  conjunctivee,  and  sjDreads  doAvnwards. 
The  nasal  cavities  feel  hot  and  dry  at  first,  and  the  eyelids  smart.-  Soon 
a  watery  acrid  dischai-ge  flows  abundantly,  and  there  is  much  sneezing, 
the  sense  of  smell  being  impaired  or  lost ;  occasionally  profuse  epistaxis 
occurs.  The  mouth,  tongue,  and  throat  feel  sore  ;  and  taste  is  defective. 
Severe  pain  may  be  experienced  across  the  forehead,  owing  to  implica- 
tion of  the  frontal  sinuses.  There  may  be  pain  along  the  Eustachian 
tube,  with  noises  in  the  ears,  and  some  degree  of  deafness.  Examina^iion 
reveals  redness  of  those  membranes  which  are  visible  ;  while  herpes  is 
often  seen  about  the  lips.  The  symptoms  indicating  implication  of  the 
air-passages  are  hoarseness  ;  soreness  and  a  tickling  sensation  along  the 
larynx  and  trachea;  more  or  less  dyspnoea;  oppression  and  stuffiness 
across  the  chest ;  paroxysmal  cough,  not  uncommonly  very  violent,  at 
first  dry,  but  afterwards  attended  with  bronchitic  expectoration.  These 
catarrhal  symptoms  usually  subside  from  the  fifth  to  the  seventh  day, 
the  materials  discharged  undergoing  the  ordinary  changes  observed  in 
the  course  of  a  catarrh.  The  tongue  is  furred,  and  there  is  much  thirst, 
■with  loss  of  appetite.  Gastro-enteric  catarrh  is  evidenced  by  epigastric 
or  abdominal  pain  and  tenderness  ;  redness  of  the  tongue ;  nausea  or 
vomiting;  diairhoea,  which  may  be  severe;  and  occasionally  jaundice. 

Cases  of  influenza  differ  much  in  their  severity,  as  well  as  in  the  exact 
combination  of  symptoms  ;  and  some  writers  recognize  certain  types. 
■Wot  unfrequently  dangerous  pulmonary  complications  arise,  especially 
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capillary  bronchitis,  lobar  pneumonia,  or  bronclio-pneumonia.  Tlie 
pneumonic  condition  is  apt  to  come  on  very  insidiousl}'-,  without  any 
marked  symptoms.  Dr.  Brackenridge  noticed  in  some  of  his  cases  a 
peculiar  variety  of  patchy  pneumonia,  with  haemoptysis.  In  not  a  few 
instances  there  seems  to  be  rather  a  congestive  condition,  with  viscid 
secretion,  especially  in  the  interscapular  regions,  attended  witli  a  very 
irritable  and  troublesome  cough,  but  only  slight  expectoration.  It  has 
not  uncommonly  happened  in  my  experience  that  a  patient  who  has 
had  influenza  has  gone  out  too  soon,  and  this  has  been  followed  by 
rapid  and  extensive  pneumonia,  often  terminating  fatally.  Abscess  of 
the  lung  follows  occasionally.  Pleurisy  and  empyema  must  also  be 
borne  in  mind  as  possible  complications.  Cardiac  feebleness  is  .some- 
times noticed,  quite  out  of  proportion  to  the  pyrexia,  the  pul.se  becoming 
very  weak,  small,  and  irregular  or  intermittent.  The  condition  may 
be  very  alarming,  or  may  even  prove  fatal.  In  some  instances  qastro- 
enteric  symptoms  are  very  severe.  Nervous  symptoms  are  also  occa- 
sionally prominent,  namely,  delirium,  stupor,  convulsions,  or  trance. 
In  cases  of  a  low  type,  or  accompanied  with  serious  complications,  the 
patient  may  sink  into  a  typhoid  condition,  with  dry  and  brown  tongue. 
As  special  complications  noticed  in  particular  cases  may  be  mentioned 
hremorrhages ;  cystitis,  followed  by  orchitis ;  and  paralysis  of  the 
bladder. 

Duration  and  Terminations. — Uncomplicated  cases  of  influenza 
generally  begin  to  convalesce  from  the  fifth  to  the  tenth  day,  but  the 
duration  may  be  much  prolonged  by  comj)lications  or  sequelaB ;  or  relapses 
or  recurrences  may  take  place.  The  great  majority  of  cases  end  in 
recovery.  Convalescence  is  often  very  tedious.  Sequelae  are  very  apt  to 
remain,  especially  great  debility  with  mental  inaptitude  or  depression ; 
actual  mental  derangement ;  anaemia ;  neuralgic  and  rheumatic  pains, 
which  are  common  about  the  head  and  neck;  hypersesthesia  ;  perijjheral 
neuritis  ;  parotitis  ;  otitis  and  its  consequences  ;  or  persistent  cough. 
Occasionally  chronic  bronchitis,  emphysema,  chronic  laryngitis,  or 
phthisis  is  set  up.  Death  is  usually  the  result  of  lung-complications, 
but  is  sometimes  due  to  adynamic  symptoms  or  cardiac  failuxe. 

Diagnosis. — Influenza  is  usually  easily  recognized  by  its  epidemic 
distribution  ;  mode  of  onset ;  general  symptoms,  with  marked  depres- 
sion ;  and  catarrhal  phenomena,  when  present.  It  might  be  confounded 
with  simple  catarrhal  fever,  measles  or  small-pox  at  first,  dengue,  or 
possibly  typhoid  fever.  The  complications  are  important  to  remember, 
and  to  be  on  the  look-out  for,  in  relation  to  diagnosis. 

Prognosis. — The  circumstances  which  render  an  attack  of  influenza 
grave  are  advanced  age  ;  a  feeble  constitution  ;  the  presence  of  chronic 
pulmonary  or  cardiac  disease  ;  serious  lung-complications,  with  great 
dyspnoea,  inability  to  expectorate,  and  signs  of  imperfect  blood-aeration; 
severe  nervous  disturbance;  grave  cardiac  complications  ;  or  the  appear- 
ance of  typhoid  symptoms.  Some  epidemics  are  much  more  fatal  than 
others.  Many  deaths  have  occurred  during  the  epidemics  of  recent 
years,  especially  among  adults  and  elderly  persons. 

Treatment. — It  has  been  fully  established  that  lowering  treat- 
ment is  injurious  in  influenza.  In  all  cases  it  is  advisable  to  keep  the 
])atient  indoors,  in  a  cool  well-ventilated  room,  but  protected  froin 
draughts.  At  the  outset  an  aperient  is  useful,  and  in  adults  a  dose  of 
calompl  seems  to  be  beneficial,  but  repeated  purgation  is  decidedly  to  be 
deprecated.    Some  recommend  an  evietic  at  the  commencement,  but  such 
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treatment  is  only  indicated  if  there  is  mucli  nausea.  A  ■warm  bath  is  some- 
times useful  to  relieve  the  general  pains,  the  patient  being  then  placed  in  a 
■warm  bed,  and  given  a  hot  drink.  The  diet  must  depend  on  the  severity 
of  the  case ;  if  it  is  slight,  a  moderate  quantity  of  beef-tea  and  milk 
may  be  allowed;  but  in  severe  cases,  attended  with  much  depression,  a 
considerable  amount  of  liquid  nourishment  is  required.  It  is  found 
preferable  to  give  things  cool,  and  cold  or  iced  drinks  are  very  grateful, 
and  may  be  freely  allowed.  The  late  Dr.  Parkes  recommended  a  highly 
diluted  solution  of  nitrate  of  potassium  with  lemon-juice  and  sugar. 
Alcoholic  stimulants  are  not  required  at  first,  unless  there  is  much 
■debility,  except  in  old  persons,  who  generally  need  them  early ;  in  some 
instances  large  quantities  of  wine  or  brandy  are  called  for,  but  they 
must  be  used  cautiously. 

As  might  be  expected,  a  variety  of  remedies  have  been  advocated  for 
influenza.  On  the  whole  quinine  seems  to  have  held  its  ground  as  a 
valuable  drug  in  this  disease,  especially  during  its  later  stages  ;  the 
ammoniated  tincture  is  a  useful  preparation.  Amongst  other  remedies 
specially  recommended  may  be  mentioned  phenazone,  phenacetin,  salicin 
or  salicylate  of  sodium,  bromide  of  ammonium,  and  citrate  of  caffein. 

The  catarrhal  symptoms  sive  best  relieved  by  inhalations  of  steam,  to 
which  some  add  ether,  chloroform,  or  conium.  For  bronchial  catai"rh 
ipecacuanha  wine  may  be  given  at  first,  and  if  there  is  troublesome 
cough  it  may  be  cautiously  combined  with  some  sedative,  such  as  tincture 
of  henbane  or  conium.  Opium  should  only  be  employed  with  particular 
caution.  Poultices,  sinapisms,  and  warm  or  anodyne  fomentations  to 
the  chest  are  often  valuable.  Should  capillary  bronchitis  or  pneumonia 
supervene,  a  stimulant  treatment  is  decidedly  indicated,  ammonia  with 
decoction  of  cinchona  and  spirit  of  chloroform,  ether,  camphor,  or  other 
remedies  of  this  class  being  administered,  as  well  as  alcoholic  stimulants. 
Pree  dry-cupping  is  often  valuable  in  these  cases.  The  patient  must  be 
eucoui'aged  to  cough  should  there  be  extensive  bronchitis,  in  order  to  get 
rid  of  the  secretion  ;  and  if  this  accumulates  an  emetic  might  be  given. 
Vomiting  or  diarrhoea  may  call  for  particular  treatment. 

If  the  general  pains  are  severe,  iodide  of  potassium  with  quinine  often 
gives  relief.  It  may  be  necessary  under  such  circumstances  to  administer 
opium,  or  even  to  have  recourse  to  subcutaneous  injection  of  morphine. 
Pyrexia  may  be  moderated  by  cold  sponging.  Cold  to  the  head,  or  the 
application  of  two  or  three  leeches  might  be  necessary,  should  dangerous 
cerebral  symptoms  arise.  Cardiac  debility  may  require  the  administra- 
tion of  digitalis  or  strychnine. 

Daring  convalescence  tonics  are  needed,  especially  quinine  and  iron, 
or  strychnine,  with  nourishing  food,  and  wine  or  beer.  Change  of  air 
IS  highly  beneficial,  but  special  care  must  be  taken  that  the  patient  does 
not  go  out  too  soon.  He  should  wear  flannel,  and  guard  in  every  way 
against  taking  cold.    Sequela3  must  be  attended  to  as  required. 
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CHAPTER  XVII. 

EPIDEMIC,    ASIATIC,    ALGIDE,    OR  MALIGNANT 
CHOLERA— CHOLERA  MORBUS. 

.Etiology. — Cholera  is  an  acute  specific  disease,  which  chiefly  prevails  as 
a  virulent  epidemic,  but  in  certain  regions  is  endemic.  The  evidence  is 
emphatically  in  favour  of  cholera  being  an  infectious  disease,  and  that 
it  is  capable  of  being  transmitted  from  one  human  being  to  another, 
but  there  is  abundant  proof  that  the  stools  constitute  the  main,  if  not 
the  only  channel  of  contagion,  and  that  the  great  cause  of  the  propaga- 
tion of  cholera  is  the  contamination  of  Avater  used  especially  for  drinking 
purposes,  but  also  for  cooking  and  washing,  with  the  excreta  of  persons 
suffering  from  this  complaint.  It  has  been  stated  that  the  specific 
poison  is  innocuous  when  first  discharged,  and  only  acquires  virulent 
properties  after  the  lapse  of  four  or  five  days.  The  admixture  of  an  ex- 
tremely minute  quantity  of  a  cholera-stool  will  impart  to  great  quantities 
of  water  the  power  of  oi'iginating  the  disease,  if  taken  into  the  alimentary 
canal.  Probably  the  contagium  becomes  rapidly  multiplied  in  the 
water,  especially  if  this  is  exposed  to  the  heat  of  the  sun.  Milk  is  also 
capable  of  conveying  the  cholera  poison,  as  in  the  case  of  typhoid  fever, 
and  possibly  other  articles  of  food,  especially  vegetables  which  have  been 
washed  in  infected  water,  such  as  lettuce  and  cress.  Thei'c  does  not 
seem  to  be  any  danger  from  merely  being  in  the  presence  of  those 
suffering  from  cholerai,  but  emanations  from  the  excreta  into  the 
atmosphere  may  generate  the  disease,  being  afterwards  swallowed  or 
inhaled,  especially  in  places  which  are  ill-ventilated.  Linen  or  bed- 
clothes contaminated  with  the  stools  may  also  convey  the  disease. 

The  infective  agent  in  cholera  is  now  generally  believed  to  consist  in 
the  comma-hocilh(s  or  spirillnm  cholera',  Asiaiica;,  discovered  by  Koch  in 
1884.  Various  other  oi-ganisms  have  been  described,  but  tliey  have  no 
peculiar  relation  to  the  disease.  The  comma-bacilli  are  said  to  be- 
present  in  the  intestinal  discharges  and  contents  in  all  cases  of  true 
Asiatic  cholera,  and  in  no  other  condition,  becoming  most  abundant  at 
the  height  of  the  attack,  when  they  almost  entirely  replace  the  ordinary 
bacteria  which  inhabit  the  intestinal  canal.  They  are  practically 
limited  to  this  part,  and  though  they  penetrate  the  Lieberkuhn  crypts, 
and  may  be  found  beneath  the  epithelium,  they  I'arely  pass  more 
deeply,  never  having  been  detected  in  the  blood,  nor  in  other  organs  than 
the  intestines. 

The  cholera-bacillus  or  spirillum  is  very  minute,  each  cell  measuring 
about  1-5  to  2  ^  in  length,  and  "5  to  '6  fx.  in  thickness  ;  and  more  or  less- 
curved,  hence  resembling  a  "  comma."  Each  cell  has  at  some  period  of 
its  life  a  flagellum,  either  at  one  or  both  ends  ;  and  is  actively  mobile, 
especially  in  warm  temperatures.  When  grown  under  various  condi- 
tions the  cells  are  differently  arranged,  in  pairs,  S-shaped,  in  longer 
cork-screw  filaments,  or  even  as  straight  rods.  The  organisms  present 
peculiarities  in  their  modes  of  cultivation,  in  the  results  thereof,  and  in 
certain  reactions.  Inoculation-experiments  in  animals  seem  to  have 
been  ultimately  successful ;  and  a  human  being  is  said  to  have  been, 
accidentally  inoculated  in  Koch's  laboratory. 
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This  organism  appears  to  be  capable  of  existing  and  multiplying  out- 
side the  human  body,  under  suitable  conditions  of  temperature,  site,  and 
soil  and  may  thus  be  continuously  propagated.  It  can  live  in  pure 
water  for  some  time,  but  onl}^  for  a  short  period  in  water  containing 
oro-anic  matter  and  other  bacteria.  It  is  readily  destroyed  by  drying 
when  oTown  in  the  intestinal  canal,  but  seems  to  have  a  greater  degree 
of  vitality  in  conditions  of  free  growth  outside  the  body. 

The  poison  of  cholera  is  regarded  by  some  as  having  a  malarial  or 
miasmatic  origin,  and  they  deny  that  the  malady  is  infectious.  Petten- 
kofer  believes  that  the  germs  of  the  disease,  after  leaving  the  human 
bod}-,  develop  and  multiply  in  the  subsoil  moisture  under  the  influence 
of  heat,  and  then  rise  as  a  miasm  into  the  atmosphere. 

The  immediate  cause  of  a  cholera- epidemic  is  often  obscure  and  difficult 
to  detect,  but  many  local  outbreaks  can  be  readily  explained  when 
proper  investigation  is  made.  Many  authorities  maintain  that  choler'a 
has  been  imported  into  Europe  and  other  parts  of  the  world  from  India, 
and  Macnamara  affirms  that  every  outburst  can  be  traced  back  through, 
a  series  of  cases  to  that  country,  the  disease  having  been  ptropagated 
thence  by  human  agency,  and  always  having  followed  the  principal 
paths  of  human  intercourse. 

Many  conditions  are  said  to  promote  the  spread  of  cholera,  and  to 
aggravate  its  intensity,  but  those  deserving  of  notice  include  a  high 
temperature,  with  a  moist,  beavy,  and  stagnant  atmosphere,  cholera 
being  therefore  most  prevalent  in  certain  hot  climates,  and  during  hot 
seasons ;  a  low  position  of  a  district ;  unbealthy  sanitary  conditions, 
especially  overcrowding,  want  of  proper  ventilation,  accumulation  of  de- 
-composing  organic  matter  from  imperfect  drainage  or  any  other  cause, 
and  impure  or  unhealthy  food  or  water  ;  and  perhaps  the  nature  of  the 
soil.  Pettenkofer  holds  that  the  conditions  of  the  soil  are  most  important, 
•especially  a  certain  porosity,  combined  with  moisture,  and  contamination 
with  organic  matter,  such  as  sewage.  It  is  found  that  most  cases  of 
cholera  break  out  eai4y  in  the  morning. 

Certain  individusd  predisposing  causes  of  cholera  have  been  mentioned, 
but  about  many  of  these  there  is  much  contradiction.  Among  the  chief 
are  fatigue,  as  after  marching  a  long  distance  ;  destitution;  errors  in  diet ; 
abuse  of  purgatives  ;  depressing  mental  influences,  especially  grief  and 
fright ;  rather  advanced  age  ;  race  ;  intemperate  habits ;  a  bad  state  of 
health ;  certain  occupations ;  and  recent  arrival  in  an  infected  district. 
One  attack  of  cholera  does  not  afford  protection  against  anotber. 

Pathology. — All  authorities  are  now  agreed  that  cholera  is  primarily 
due  to  the  action  oi  a,  specific  poison  upon  the  system.  Beyond  this  point, 
however,  there  are  wide  divergencies  of  opinion.  Sir  Geoi"ge  Johnson 
and  others  who  agree  with  him  maintain  that  the  phenomena  of  cholera 
are  directly  due  to  the  action  of  this  poison,  first  on  the  blood,  in  which 
it  is  enoi'mously  multiplied,  and  then  upon  certain  portions  of  the 
nervous  system,  especially  the  sympathetic  and  the  nerve-centres 
influencing  the  respiratory  and  circulatory  organs,  thus  leading  to 
paralysis  of  the  coats  of  the  intestinal  smaller  artoi-ies  and  capillaries, 
with  conseqnent  distension  and  free  transudation,  while  the  small  vessels 
of  the  lungs  are  spasmodically  contracted,  and  will  not  allow  the  blood  to 
passthrough  theseorgans.  Accordingto  this  theory  the  purging  and  vomit- 
ing are  regarded  as  eliviinatory  of  a  morbid  poison.  The  opposite  view  held 
18  that  the  cholera-poison  acts  primarily  and  immediately  on  the 
intestinal  canal,  and  that  the  subsequent  phenomena  are  the  consequence 
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of  the  violent  purglnpf  and  vomiting  thus  excited,  which  lead  to  rapid 
withdrawal  of  water  from  the  blood  and  tissues,  and  disturbance  of  the 
sympathetic  nervous  system  and  vagi.  Most  of  those  who  believe  that 
the  comma-bacillus  is  the  immediate  cause  of  the  phenomena  of  cholei-a 
are  of  opinion  that  its  action  is  in  the  main,  if  not  entirely,  local,  and  that 
it  produces  an  intense  and  peculiar  irritation  of  the  intestinal  mucous 
membrane.  Some  think,  however,  tliat  there  is  pi-obably  a  poison  pro- 
duced within  the  bowel,  which  is  absorbed  into  the  blood,  and  originates 
certain  of  the  symptoms.  No  special  toxin  or  tox-albumen  has  yet  been 
definitely  isolated.  Other  points  relating  to  the  pathology  of  cholera 
will  be  more  conveniently  alluded  to  later  on. 

Anatomical  Characters.— The  morbid  conditions  met  with  in  the 
majority  of  cases  of  death  from  cholera  maybe  thus  summarized: — 
The  temperature  generally  rises  after  death,  and  the  body  remains  warm 
for  some  time.  Eigor  mortis  sets  in  very  speedily,  there  being  often 
powerful  muscular  contractions,  displacing  and  distorting  the  limbs.  The 
skin  is  mottled,  more  or  less  livid  or  blue,  esijecially  in  dependent  parts, 
and  the  limbs  are  shrunken,  but  these  appearances  are  less  marked  than 
before  death.  Some  striking  peculiarities  as  regards  the  distribution  of 
the  blood  are  usually  observed.  The  left  cavities  of  the  heart  are  con- 
tracted and  rigid,  and  almost  or  quite  empty,  as  well  as  the  arterial  system 
generally ;  the  right  cavities  are  distended  with  blood,  as  are  likewise  the 
pulmonary  artery  and  its  divisions,  and  the  systemic  veins.  The  pul- 
monary capillaries  and  veins,  however,  contain  little  or  no  blood,  while  the 
lungs  are  more  or  less  collapsed,  in  some  cases  being  almost  completely 
airless  and  bloodless.  Occasionally  there  is  some  degree  of  hypostatic 
congestion.  The  condition  just  described  is  regarded  by  some  observers  as 
being  highly  impoi'tant  from  a  pathological  point  of  view,  but  Macnamara 
affirms  that  it  is  frequent!}-  due  to  post-mortem  change,  the  blood  being 
forced  by  'post-mortem  rigidity  out  of  the  left  ventricle  and  arteries  into 
the  capillary  and  venous  systems  ;  and  that  if  the  examination  is  made 
immediateh^  after  death,  the  left  side  of  the  heart  Avill  be  found  as  full 
of  blood  as  the  right.  Most  of  the  organs  of  the  body  are  not  congested, 
but,  on  the  other  hand,  they  are  shi'unken  and  pale,  their  capillaries 
being  empty  ;  the  alimentary  canal  and  kidneys,  howevei-,  are  commonly 
moi^e  or  less  injected.  The  blood  is  frequently  much  altered  in  its 
physical  and  chemical  characters,  being  thick,  dark,  and  tarry-looking, 
becoming  lighter  on  exposui-e.  Most  observers  affirm  that  it  is  deficient 
in  coagulability.  The  blood  not  only  loses  Avater  rapidly,  but  later  on 
the  proportion  of  saline  ingredients  is  much  diminished,  and  that  of  the 
organic  constituents  is  relatively  increased,  especially  the  corpuscles  and 
alioumen.  The  specific  gravity  is  much  raised.  Occasionally  the  blood 
is  acid.  In  the  advanced  stages  of  cholera  it  contains  abundance  of 
urea  and  other  products  of  tissue-changes.  The  late  Dr.  Lewis  and  Dr. 
Cunningham  have  described  peculiar  microscopic  changes  observed  in 
cholerine  blood  during  life  and  after  death.  Ecchymoses  are  sometimes 
seen  under  mucous  and  serous  membranes ;  while  the  endocardium,  and 
the  fluid  contained  in  serous  cavities,  are  often  stained  with  hncmatine. 

The  stomach  and  small  intestines  generally  present  more  or  less 
injection  of  their  mucous  lining,  that  of  the  intestines  being  also  some- 
what thickened  and  ocdematous.  The  bowels  are  distended,  and  contain 
a  quantity  of  materials  in  the  main  similar  to  those  discharged  during 
life.  They  differ,  however,  in  having  an  abundant  admixture  of  detached 
epithelium,  which  is  believed  therefore  to  be  shed  after  death.  Some- 
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times  there  are  masses  of  gelatinous  or  fibrinoLis  material,  or  much 
oTumous  blood.  The  glandular  structures  are  commonly  enlarged  and 
prominent,  especiallj^  Peyer's  patches  and  the  solitary  glands,  the  latter  in 
rare  instances  presenting  ulceration.  In  exceptional  cases  a  diphtheritic 
deposit  has  been  observed.  The  comma-bacilli  are  found  in  the  contents 
of  the  bowels  and  the  intestinal  mucous  membrane,  as  already  described. 
The  large  intestines  are  usually  shrunken,  but  do  not  exhibit  any  special 
characters.  The  bladder  is  contracted,  sometimes  extremely  so ;  audits 
epithelium,  as  well  as  that  of  the  urinary  passages  and  vagina,  may  be 
shed  profusely. 

In  cases  of  cholera  which  survive  into  the  reaction-stage,  more  marked 
post-mortem  appearances  are  visible,  indicating  gastric  and  intestinal 
inflammation  ;  acnte  Bright's  disease ;  extreme  congestion,  low  inflam-  • 
mation,  or  gangrene  of  the  lungs  ;  serous  inflammations  of  a  low  type ; 
or  other  complications  to  be  hereafter  mentioned.  At  the  same  time 
those  characteristic  of  cholera  disappear  more  or  less. 

Symptoms. — Cholera  affords  in  typical  oases  a  well-defined  clinical 
history,  Avhich  it  is  customary  to  divide  into  certain  stages.  The  period 
of  incuhation  is  of  uncertain  duration,  but  it  may  range,  according  to 
different  observers,  from  one  to  eighteen  days.  Squire  gives  from  two 
to  five  days  as  the  usual  incubation-period. 

1.  Invasion-staqe. — In  many  instances  this  stage  is  not  apparent,  the 
disease  manifesting  itself  suddenly  in  all  its  virulence.  Diarrhoea  is  the 
most  important  premonitory  symptom  observed,  which  may  or  may  not 
be  attended  with  griping.  Nervous  disturbances  have  also  been  noticed 
sometimes,  though  many  doubt  their  reality,  such  as  a  sense  of  languor, 
debility,  exhaustion,  or  marked  dejDression,  trembling,  altered  ex23ression 
of  countenance,  unaccountable  lowness  of  spirits,  headache,  giddiness, 
noises  in  the  ear,  epigastric  uneasiness  and  oppression,  and  various 
other  phenomena.    This  stage  is  of  short  duration. 

2.  Evactiatiou-stage.  Stage  of  Development. — At  this  time  the 
prominent  symptoms  are  severe  purging  and  vomiting,  the  matei'ials 
discharged  having  special  characters  ;  constant  thirst ;  painful  cramps  ; 
and  signs  of  marked  general  disturbance,  in  the  direction  of  prostration 
and  collapse,  combined  with  great  restlessness.  The  purging  is  the  first 
symptom,  and  it  often  sets  in  early  in  the  morning,  becoming  speedily 
very  frequent  or  almost  constant,  being  followed  by  a  sense  of  much 
exhaustion,  and  of  sinking  at  the  epigastrium.  The  stools  are  very 
profuse,  watery,  at  first  coloured  by  the  previous  intestinal  contents, 
but  .soon  presenting  peculiar  characters,  and  hence  named  "  rice-water  " 
stools,  from  their  resemblance  to  water  in  which  rice  has  been  boiled. 
At  this  time  they  are  perfectly  liquid,  exceedingly  pale,  somewhat 
opalescent  or  occasionally  whitish  or  milky,  having  but  little  odour. 
When  this  liquid  is  allowed  to  stand,  more  or  less  sediment  falls, 
resembling  flakes  of  boiled  rice,  leaving  a  whey-like  fluid  above,  which 
has  a  specific  gravity  of  from  1005  to  1010,  and  a  neutral  or  slightly 
alkaline  reaction.  The  quantity  of  deposit  is  actually  very  small,  the  late 
Dr.  Parkes  having  found  the  amount  deposited  from  a  pint  not  to  weigh 
when  dried  more  than  4  grains.  Chemically  the  evacuations  consist 
mainly  of  water,  holding  in  solution  a  considerable  proportion  of  salts 
of  sodium  and  potassium,  especially  chloride  of  sodium,  with  but  very 
little  albumen  or  other  organic  matter.  The  sediment  has  been  sup- 
posed to  be  modified  fibrin  or  mucus.  Microscopically  various  objects 
have  been  described ;  and  the  specific  bacillus  is  found  in  abundance. 
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In  exceptional  cases  blood  or  its  colouring  matter  is  discharged.  Often 
the  diarrhooa  is  painless,  but  there  may  be  griping,  and  a  burning 
sensation  at  the  pit  of  the  stomach  is  fi'equently  experienced.  Vomiting 
comes  on  later  than  the  diarrhoaa,  and  is  less  severe  and  profuse,  occui-- 
ring  chiefly  after  anything  is  taken.  The  vomited  matters,  which  are 
often  expelled  with  much  force,  at  first  consist  of  the  previous  stomach- 
contents,  but  soon  assume  the  characters  of  a  clear,  colourless  or  yellow, 
thin  fluid,  mixed  with  mucus  and  disintegrated  epithelium.  They  also 
sometimes  contain  the  bacillus.  The  cramps  usually  set  in  at  the  same 
time  as  the  rice-water  stools  appear,  affecting  mainly  the  mu.scles  moving 
the  fingers  and  toes,  the  calves  of  the  legs,  and  the  thighs,  but  sometimes 
the  abdominal  muscles  also  suffer.  Thirst  soon  becomes  a  distressing 
symptom.  The  rapid  withdrawal  of  fluid  from  the  blood  and  tis.sues 
will  explain  the  occurrence  of  the  cramps  and  thirst. 

In  proportion  to  the  severity  of  the  purging  and  vomiting  a  sense  of 
exhaustion  is  felt,  and  signs  of  depression  and  collapse  appear,  culmi- 
nating, if  the  symptoms  do  not  subside,  in  those  characteristic  of  the 
next  stage,  under  which  they  may  be  more  conveniently  described. 

3.  Stage  of  Collapse.  Algide  stage. — There  is  no  abrupt  com- 
mencement of  this  stage,  but  a  more  or  less  rapid  transition  from  that 
just  described.  The  asj^ectof  the  patient  becomes  highly  characteristic. 
The  features  are  pinched  and  shrunken,  assuming  a  leaden  or  livid  hue, 
especially  about  the  lips  ;  the  eyeballs  sink  in  their  sockets,  while  the 
lower  eyelids  fall,  and  the  eyes  are  half-closed  ;  the  nose  becomes  sharp 
and  pointed  ;  and  the  cheeks  are  hollowed.  The  entire  surface  of  the 
body  is  more  or  less  cyanotic,  but  especially  that  of  the  extremities  ; 
while  the  skin  presents  a  peculiar  wrinkled  and  shrivelled  aspect,  being 
often  at  the  same  time  bathed  in  cold  sweat,  the  hands  appearing 
sodden  like  those  of  a  washerwoman.  When  the  skin  is  pinched  up  the 
folds  disappear  slowly.  The  temperature  rapidly  falls,  and  the  surface 
soon  assumes  a  deathlike  coldness,  particularly  over  exposed  jDarts, 
though  the  temperature  within  the  body  appears  to  be  usually  increased. 
In  the  mouth  it  ranges  from  79°  to  88°,  in  the  axilla  from  90°  to  97° 
(Goodeve)  ;  in  the  vagina  and  rectum  it  is  considerably  higher,  it  may 
be  up  to  103°  or  104°.  The  circulatory  organs  and  blood  afi^ord 
evidences  of  grave  disturbance.  The  radial  pulse  is  exceedingly  feeble 
and  thready,  or  even  extinct,  and  in  bad  cases  no  pulsation  can  be  felt 
in  the  brachial,  or  even  in  the  carotid  arteries,  while  the  cardiac 
impulse  and  sounds  become  extremely  weak  or  almost  imperceptible. 
The  general  capillary  circulation  is  seriously  embarrassed.  When  a 
vein  is  opened,  little  or  no  blood  escapes,  this  fluid  being  thick,  viscid, 
and  tar-like.  The  respiratoiy  functions  are  also  impeded.  There  is 
paroxysmal  dyspnoea,  accompanied  with  gasping  for  breath,  and  a  sense 
of  oppression  and  craving  for  air,  this  air-hunger  becoming  at  last  almost 
continuous.  The  expired  air  is  cold,  and  very  deficient  in  carbonic 
anhydride.  The  voice  is  extremely  weak,  and  often  becomes  ultimately 
a  mere  whisper  or  even  entirely  inaudible.  The  nervous  .system  neces- 
sai'ily  suft'ers  severely.  As  a  rule  muscular  prostration  is  marked,  but 
the  strength  is  now  and  then  wonderfully  maintained.  There  is  great 
restlessness  and  jactitation,  with  wakefulness,  the  patient  tossing  about, 
and  throwing  off  the  bed-clothes.  At  first  much  mental  anxiety  is  felt, 
but  this  soon  changes  into  apathy  and  indifference.  Occasionally  head- 
ache, giddiness,  tinnitus  aurium,  musciB  volitantes,  or  cloudiness  of  vision 
are  complained  of.    The  mind  is  for  a  time  clear  though  inactive,  but  iu 
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•cases  ending  fatally  stajjor  sets  in,  followed  by  coma.  Reflex  excitability 
is  markedly  impaired.    Cramps  continue  from  time  to  time. 

A  prominent  feature  of  this  stage  is  tlie  impairment  or  complete  cessation 
of  the  functions  of  absorption  and  secretion.  No  saliva  is  formed;  while 
the  urine  is  almost  entirely  or  quite  suppressed.  At  this  time  the 
puro-ino'  and  vomiting  diminish  in  amount  and  frequency,  or  even  cease, 
thouo'h" there  may  be  much  retching  ;  the  stools  are  less  liquid  usually, 
they  contain  mucus  or  gelatinous  masses,  and  are  often  passed  in  bed. 
Ultimately  they  may  become  extremely  offensive,  the  smell  resembling 
that  of  decomposed  fish.  It  is  important  to  note  that  the  cessation  of 
purging  during  the  collapse-stage  does  not  always  imply  that  fluid  has 
-ceased  to  transude,  for  the  intestines  are  often  paralyzed,  and  may  have 
abundant  contents,  which  they  cannot  expel.  Intense  thirst  is  experi- 
enced at  this  time,  with  a  sense  of  heat  in  the  epigastrium,  the  patient 
constantly  craving  for  cold  drinks,  which  are  swallowed  with  spasmodic 
avidity,  probably  to  be  immediately  rejected.  The  tongue  feels  cold  to 
the  touch. 

The  severity  of  the  symptoms  just  described  varies  considerably. 
When  they  are  developed  in  their  full  intensity  recovery  seldom  takes 
place,  death  occurring  more  or  less  speedily,  being  preceded  by  signs 
of  more  and  more  complete  interference  with  the  respiratory  functions, 
increased  capillary  stagnation,  and  coma.  As  a  rule  the  temperature 
rises  with  the  approach  of  death.  In  the  less-marked  cases,  however, 
recovery  follows  not  unfrequently,  and  there  is  no  condition  which  is 
utterly  hopeless.  The  phenomena  attending  restoration  will  now  be 
■considered. 

The  withdrawal  of  water  fi-om  the  system,  and  the  physical  changes 
in  the  blood,  will  explain  many  of  the  phenomena  of  this  stage.  They 
are,  however,  partly  accounted  for  by  the  effects  produced  on  the 
sympathetic  nervous  system  and  the  vagus  nerves,  which  affect  the 
action  of  the  heart,  and  the  respiratory  functions.  The  disturbance  of 
breathing  is  partly  due  to  pulmonary  collapse.  The  cyanotic  appearance 
is  the  result  of  stagnation  and  venosity  of  blood.  How  far  the 
phenomena  described  may  be  the  effect  of  a  poison  absorbed  from  the 
intestines  cannot  at  present  be  determined. 

4.  Stage  of  Reaction. — The  prominent  signs  indicating  restoration  after 
an  attack  of  cholera  are  a  gradual  change  in  the  expression,  general 
aspect,  and  colour ;  improvement  in  the  pulse  and  cardiac  action,  with 
diminution  in  the  capillary  stasis ;  and  return  of  heat  to  the  surface. 
Breathing  becomes  at  the  same  time  more  regular  and  calm  ;  while  the 
restlessness,  thirst,  and  other  symptoms  abate ;  and  the  secretions  are 
re-established.  The  patient  often  falls  into  a  calm  doze  ;  vomiting 
cea.se.s,  but  a  little  purging  may  continue,  the  stools,  however,  containing 
bile.  There  is  said  to  be  no  actual  rise  of  temperature  at  the  beginning 
of  reaction,  but  a  cooling  of  the  interior  parts  of  the  body  while  the 
outer  parts  warm  up  (Jiiterbogk).  This  stage  may  terminate  in  speedy 
convalescence,  but  certain  complications  or  segueke  are  very  liable  to 
supervene,  or  now  and  then  a  relapse  takes  place,  which  may  prove  fatal. 
Occasionally  also  the  reaction  is  imperfect,  and  the  symptoms  continue 
to  a  greater  or  less  degree,  there  being  no  pyrexia,  and  the  patient 
•dynig  in  a  few  days,  or  sinking  into  a  typhoid  state,  or  ultimately 
makmg  slow  progress  towards  recovery.  A  most  important  matter 
^nringthe  progress  of  convalescence  after  an  attack  of  cholera  is  to  look 
lor  the  re-establishment  of  the  secretory  functions,  especially  as  evidenced 
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by  an  increase  in  the  quantity  of  urine.     The  temperature  not  unfre- 
qneiitly  rises  above  the  normal  without  any  obvious  cause. 

Complications  and  Sequelae.— Among  the  less  important  complica- 
tions and  seciuehe  ol'  clioUirii  mentioned  by  Dr.  Goodeve  are  mild  consecu- 
tive fever,  with  general  disturbance,  which  may  assume  a  remittent  or 
intermittent  type,  usually  ending  in  recovery  in  a  few  days;  obstinate 
vomiting,  often  associated  with  more  or  less  gastritis,  which  may  become 
very  serious  ;  frequent  hiccup,  with  gaseous  eructations,  and  loss  of 
appetite  ;  and  want  of  sleep.  The  moi-e  grave  complications  usually  met 
with  are  acute  desquamative  nephritis,  Avith  signs  of  uraemia,  tlie  renal 
disease  sometimes  becoming  chronic;  "cholera-typhoid;"  severe  entei-itis, 
or  colitis,  occasionally  of  a  diphtheritic  character;  diphtheritic  inflam- 
mation of  other  mucous  surfaces,  especially  the  throat  and  genitals; 
chronic  diarrha-a  or  dysentery  ;  and  low  pneumonia  or  pleurisy.  The 
urine  is  usually  albuminous,  and  may  contain  some  hyaline  casts  during 
convalescence,  but  in  favourable  cases  it  soon  becomes  normal.  In 
some  instances,  however,  it  assumes  the  characters  indicative  of  acute 
renal  disease,  while  other  symptoms  of  this  condition  appear.  The  term 
cholera-fyphoid  has  been  used  vaguely ;  the  symptoms  ai^e  merely  those 
pertaining  to  the  typhoid  state  generally,  Avhich  may  be  associated  with 
uraemia,  or  with  any  low  form  of  inflammation,  while  they  are  sometimes 
independent  of  obvious  morbid  changes,  being  then  probably  due  to 
blood-poisoning.  The  tempei^ature  rises  should  inflammatory  compli- 
cations set  in. 

A  diolera-cniption  or  exanthem  has  been  described,  but  though  erythe- 
matous, maculated,  papular,  urticarial,  or  even  purpuric  eruptions  appear 
in  some  instances,  there  is  nothing  characteristic  of  cholera. 

The  unfavourable  phenomena  which  are  liable  to  occur  during  or 
after  the  reaction  from  cholera  are  due  chiefly  to  the  deleterious  Avaste 
products  which  accumulate  in  the  blood  ;  and  they  are  more  likely  to 
supervene  in  propoi-tion  to  the  duration  of  the  collapse-stage,  and  to  the 
time  which  elapses  before  secretion  is  properly  established.  It  has  been 
suggested  that  they  ai^e  sometimes  jjromoted  by  injiidicious  employment 
of  stimulants  and  drugs. 

As  sequela?  of  cholera  are  mentioned  inflammation  of  the  genitals  ; 
parotid  bubo  ;  ulceration  of  the  cornea  and  its  consequences  ;  destructive- 
abscesses  or  gangrene  of  various  parts;  and  the  formation  of  bed-sores, 
boils,  or  ulcers.  In  many  cases,  especially  if  the  illness  has  been  pro- 
longed, a  condition  of  marked  debility  and  anaamia  remains  behind,  or 
there  may  be  troublesome  cramps  in  the  muscles  of  the  arms  and  legs. 

Varieties. — In  some  cases  of  cholera  the  collajyse-stage  sets  in  after 
little  or  no  previous  purging  or  vomiting,  death  ensuing  very  speedily. 
On  the  other  hand  this  stage  may  be  imperfectly  developed.  During  an 
epidemic  of  cholera  numerous  cases  of  diain-hoea  are  met  Avith,  lasting 
several  days,  and  generally  unattended  Avith  pain,  to  AA'hich  the  terms 
choleraic  diarrha?.a  or  cholerine*  have  been  applied.  The  stools  are 
usually  pale,  liquid,  and  copious;  there  may  be  vomiting  and  cramps; 
while  the  patient  feels  much  exhausted  and  seriously  ill.  These  cases- 
have  been  regarded  as  the  result  of  a  milder  dose  of  the  cholera  poison, 
and  they  may  pass  into  true  cholera,  though  sometimes  they  prove  fatal 
Avithout  becoming  distinctly  of  this  nature.  ToAvards  tlie  end  of  some 
epidemics  the  choleraic  diarrhoea  passes  into  a  kind  of  low  fever. 

*  The  term  cholerine  has  also  been  applied  by  the  lats  Dr.  TT.  Tarr  to  the  poison 
which  originates  cbolera. 
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Piagnosis. — During  an  epidemic  of  cholera,  it  is  tlie  safest  plan  to 
treat  any  case  presenting  suspicious  symptoms  as  being  of  this  nature. 
The  painless  purging  and  vomiting,  with  "  rice-water  "  stools  ;  cramps  ; 
intense  thirst;  great  restlessness;  suppression  of  secretions;  rapid 
collapse;  and  peculiar  appearance  of  the  face,  are  but  too  significant  of 
the  malady  when  it  is  fully  developed. 

The  diagnosis  of  Asiatic  cholera  from  the  so-called  sporadic,  bilious,  or 
Enqlish  cholera,  cholera  nostras,  or  summer  diarrhoia,,  the  symptoms  of 
which  not  uncommonly  closely  resemble  those  of  true  cholera.  Ordi- 
narily they  are  less  severe  ;  the  stools  and  vomited  matters  contain  bile  ; 
there  is  more  griping  ;  urine  is  not  entirely  suppressed  ;  the  duration  is 
longer;  while  the  mortality  is  much  less  (Goodeve).  Some  dietetic 
cause  can  generally  be  found  for  the  attack  of  English  cholera.  The 
only  absolute  distinction,  however,  lies  in  the  discovery  in  the  stools 
of  the  comma-bacillus,  and  its  cultivation,  by  competent  bacteriological 
experts.  This  is  now  extensively  practised,  and  important  results  are 
said  to  have  been  thus  attained  in  the  early  detection  of  cholera. 

Cholera  occasionally  sets  in  so  violently  and  under  such  circumstances 
as  to  simulate  iri'itant  poisoning.  On  the  other  hand,  intense  gastro- 
enteritis, excited  by  poison  or  some  other  irritant,  such  as  fungi  taken 
into  the  stomach,  has  been  mistaken  for  cholera;  and  so  likewise  has 
the  collapsed  condition  resulting  from  the  rupture  of  a  gastric  oi* 
duodenal  ulcer  into  the  abdominal  cavity. 

Prognosis — Mortality — Duration.— It  need  scarcely  be  remarked 
that  the  prognosis  in  cholera  is  alwaj^s  very  grave.  The  mortality  ysx'iQS- 
in  diiferent  epidemics,  ranging  from  20  or  30  to  70  or  SO  per  cent.  ;  it 
is  higher  in  the  early  period  of  an  epidemic.  On  an  average  more  than 
half  the  cases  recover.  The  chief  general  circumstances  rendering  the 
prognosis  worse  are  infirmity  and  old  age  ;  unfavourable  hygienic  con- 
ditions; previous  intemperance;  debility  from  any  cause ;  or  the  exist- 
ence of  renal  disease.  During  the  actual  attack  the  prognosis,  both 
immediate  and  remote,  is  more  grave  in  proportion  to  the  rapidity  with 
which  signs  of  collapse  set  in;  and  to  their  intensity  and  dui-ation. 
Rapid  cessation  of  pulsation  in  the  larger  arteries;  great  disturbance 
of  the  respiratory  functions;  a  striking  fall  in  temperature;  marked 
cj-anosi.s  ;  and  a  tendency  to  coma,  are  all  very  bad  signs.  The  cessation 
of  purging  is  sometimes  unfavourable,  indicating  paralysis  of  the  in- 
testines. When  reaction  sets  in,  there  are  many  dangers  to  be  feared^ 
but  a  more  favourable  progress  towards  convalescence  is  to  be  expected 
m  proportion  to  the  rapidity  with  Avhich  the  functions  of  secretion  and 
absorption  are  re-established,  and  to  the  continuous  and  regular  im- 
provement in  the  symptoms.  Most  of  the  complications  or  sequelse  of 
cholera  are  exceedingly  serious. 

The  duration  of  cases  of  cholera  may  range  from  a  couple  of  hours  to 
some  weeks,  reckoning  in  its  sequela3.  The  average  duration  of  fatal 
cases  IS  from  two  to  three  days.  The  length  of  each  stage  varies  con- 
siderably. ^ 

_  Areatment. — 1.  The  preventive  treatment  of  cholera  is  extremely 
important,  and  calls  first  for  consideration.  During  an  epidemic  of  this 
disease  all  the  rules  relating  to  the  management  of  contagious  diseases 
and  epidemics  must  be  rigidly  carried  out,  under  the  personal  superin- 
tencience  of  competent  individuals.  Cleanliness  and  free  ventilation  are- 
Highly  important.  Isolation  is  desirable,  so  far  as  this  is  practicable, 
-farticular  attention  is  demanded  with  regard  to  the  choleraic  stools. 
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which  should  be  immediately  removed  and  disinfected,  and  so  disposed 
of  that  there  shall  be  no  danger  of  their  becoming  mixed  with  water  used 
for  dinnking  or  cooking  purposes,  care  being  also  taken  that  the  sewers  , 
and  drains  are  kept  in  good  order,  and  that  they  are  well-flushed  with 
disinfectants  from  time  to  time.    On  no  account  must  the  excreta  be 
recklessly  thrown  out  on  the  ground,  and  if  there  is  no  proper  place  to 
receive  them,  they  should  be  buried  a  considerable  depth  in  the  earth,  i 
away  from  all  habitations.    Wet  and  soiled  clothes  or  bedding  must  ' 
also  be  at  once  taken  away,  and  properly  disinfected.    It  is  desirable  to 
place  a  mackintosh-sheet  under  the  patient.    Most  important  is  it  to 
attend  to  the  ivater-sujpply,  and  to  see  that  the  water  used  is  abundant 
and  pure.    Food  must  also  be  looked  to,  and  especially  milk.  Person.s 
exposed  to  infection  should  be  warned  against  errors  in  diet,  intem- 
perance, and  other  injurious  influences  ;  while  everything  must  be  done  \ 
to  calm  the  minds  of  those  inhabiting  an  infected  district,  and  to  pre-    «  I 
vent  needless  fear  and  depression.     It  is  highly  desirable  that  all  ' 
persons  who  are  able  to  do  so  should  remove  from  places  where  cholera  ^ 
prevails.    Quarantine  is  extremely  important  in  checking  the  spread  of 
the  disease,  when  properly  and  judiciously  carried  out,  but  much  that  is    -  • 
practised  under  that  name  does  infinitely  more  harm  than  good. 

With  regard  to  the  disposal  of  the  dead,  the  bodies  of  persons  who 
have  died  from  cholera  should  be  buried  as  soon  as  possible,  each  being 
surrounded  in  its  coffin  with  some  disinfectant,  such  as  a  mixture  of  i 
charcoal,  lime,  and  carbolic  acid.    An  apartment  which  has  been  occu-  I 
pied  by  a  patient  suffering  from  cholera  must  be  thoroughly  disinfected  ! 
and  cleansed  ;  and  it  is  often  necessary  to  destroy  clothing  and  bedding.  j 

As  might  be  expected,  numerous  plans  of  producing  immunity  against  j 
cholei-a  have  been  brought  forward.  The  most  important  is  that  of  j 
Haffkine,  who  first  injects  subcutaneously  an  attenuated  virus,  and 
afterwards  a  virus  exalte,  produced  by  growing  the  comma-bacillus  in 
the  peritoneal  cavities  of  a  series  of  guinea-pigs.  In  the  human  subject, 
as  in  guinea-pigs,  this  treatment  only  causes  a  local  oedema  and  some 
fever,  but  it  is  still  a  question  whether  it  confers  immunity  against 
cholera,  or  how  long  such  immunity  lasts. 

2.  The  curative  treatment  of  cholera  is  unfortunately  in  many  cases 
quite  hopeless,  but  often  much  may  be  done,  particularly  at  an  early 
period  of  the  conaplaint.    It  is  a  great  mistake  to  follow  any  routine  plan 
in  all  cases,  but  the  medical  attendant  should  be  guided  as  to  the  measures 
to  be  employed  by  the  actual  condition  of  the  patient,  and  the  stage  of 
the  disease.   Personal  supervision  on  his  part,  or  by  competent  assistants, 
is  most  desirable,  in  order  to  see  that  treatment  is  properly  carried  out. 
The  earlier  such  treatment  is  commenced  the  more  likely  is  it  to  be  suc- 
cessful ;  and  in  any  case  of  suspected  cholera  the  patient  should  take  to 
bed  at  once.    During  a  cholera-epidemic,  the  slightest  case  of  diarrhoea  | 
ought  to  receive  the  most  prompt  attention,  and  the  public  should  be  j 
instructed  on  this  point,  places  being  established  where  they  may  at  j 
once  obtain  the  necessary  medicines.  j 

In  the  evacuation-stage  two  directly  contrary  plans  of  treatment  have  , 
been  employed,  most  practitioners  using  measures  for  checking  the  , 
-diarrhoea;  a  few  encouraging  it,  acting  on  the  principle  that  it  is  '  * 
eliminatory  of  a  poison.  For  this  purpose  the  use  of  castor-oil  at  | 
frequent  intervals,  calomel,  sulphate  of  magnesium,  and  oihev  purgatives  I 
has  been  advocated.  Undoubtedly  in  some  cases  of  early  choleraic 
•diarrhoea  a  dose  of  castor-oil  is  beneficial,  with  the  view  of  getting  rid 
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of  irritant  matters ;  but,  apart  from  all  theoretical  considerations, 
experience  lias  proved  that  the  systematic  employment  of  the  castor-oil 
treatment  is  by  no  means  attended  with  favoui'able  results.  Most 
decidedly  the  evacuations  ought  to  be  checked  as  soon  as  possible,  in 
iny  opinion.  Opium  is  the  great  remedy  for  this  purpose,  the  best 
preparations  being  the  compound  soap  pill,  tincture  of  opium,  liquor 
opii  sedativus,  or  Dover's  powder,  the  liquid  preparations  answering 
best  if  there  is  much  vomiting,  or  if  speedy  absorption  is  required. 
This  drug,  however,  requires  much  care  in  its  employment  in  cholera, 
especially Avhen  the  collapse-stage  is  approaching;  and  it  is  inadmissible 
if  this  stage  has  become  established.  If  the  indications  are  favourable, 
it  seems  best  to  give  a  full  dose  at  once,  and  subsequently  to  repeat  it 
in  small  quantities  as  maybe  needed.  Should  the  first  dose  be  vomited, 
it  can  be  repeated  after  a  short  interval.  Some  prefer  subcutaneous 
injection  of  morphine  at  first.  Various  astringents  are  also  useful, 
especially  acetate  of  lead  (gr.  ij-iii)  ;  tannic  or  gallic  acid  (gr.  x-xxx)  ; 
and  dilute  sulphuric  acid.  Some  prefer  giving  opium  by  itself,  and 
administering  the  remedies  just  mentioned  between-times  ;  others  com- 
biue  them  witli  opium.  The  combination  of  chalk  and  opium  is  a 
favourite  with  many.  The  experience  of  some  cases  seems  to  indicate 
that  the  encouragement  of  very  free  sweating  at  the  commencement  of 
an  attack  of  cholera,  by  means  of  baths  or  pilocarpine,  might  prove 
beneficial. 

In  the  collapse-stage  opium  must  on  no  account  be  given,  but  if  purging 
continues,  one  of  the  astringents  just  mentioned  may  be  employed.  At 
this  time  most  reliance  is  to  be  placed  on  the  judicious  use  of  stimulants^ 
Before  any  indications  of  colla^Dse  apj^ear,  stimulants  are  not  called  for, 
but  as  soon  as  any  weakness  of  the  pulse  is  observed,  or  other  signs  of 
failure,  their  administration  should  be  commenced.  The  practice  of 
pouring  in  large  quantities  of  alcoholic  stimulants  in  cases  of  cholera  is 
to  be  highly  deprecated,  and  their  employment  needs  the  most  careful 
regulation.  The  most  serviceable  are  brandy  with  iced  water,  and 
champagne.  They  must  be  given  in  small  quantities;  at  more  or  less 
frequent  inteiwals  according*  to  circumstances  ;  and  their  administration 
must  be  mainly  guided  by  their  influence  upon  the  pulse.  If  the  purg- 
ing has  ceased,  brandy  may  be  given  in  enemata  with  beef-tea.  Diffu- 
sible stimulants  are  also  of  service  in  this  stage,  such  as  hot  strong 
coffee ;  aromatic  spirit  or  solution  of  ammonia,  or  carbonate  of 
ammonium  ;  the  various  ethers  ;  camphor,  which  has  been  vaunted  as 
a  .specific;  and  similar  remedies.  These  may  be  combined  with  essential 
oil  of  peppei^mint,  cinnamon,  or  cajeput.  Ether  may  be  injected 
subcutaneou.sly  in  grave  cases. 

With  regard  to  diet,  it  is  useless  to  give  any  nourishment  at  the  com- 
mencement of  an  attack  of  cholera,  as  this  is  only  rejected  immediately. 
A  little  beef-tea,  chicken-broth,  or  arrowroot  and  milk  may  be  tried  at  a 
later  period,  if  the  vomiting  ceases.  The  patient  should  be  allowed  an 
unlimited  supply  of  ice  to  suck  throughout,  which  Macnamara  considers 
invaluable  in  the  treatment  of  cholera,  but  he  lays  great  stress  on  pro- 
hibiting every  kind  of  drink  until  the  collapse-stage  sets  in,  when  iced 
■water  in  moderation  may  be  permitted.  Enemata  of  iced  water,  or,  on 
the  other  hand,  those  of  warm  milk,  have  been  recommended. 

iocaZ  TOeas!/res  are  of  ten  of  much  service  for  the  relief  of  symptoms. 
■A-  large  mustard  poultice  should  be  applied  at  once  over  the  abdomen, 
and  repeated  as  occasion  requires.    Dry  or  moist  heat  may  also  be 
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serviceable.  For  the  relief  of  the  cramps,  hot  bottles,  sinapisms,  and 
friction,  either  with  the  hand  alone,  or  with  turpentine  or  chloroform 
liniment,  may  be  employed.  If  they  are  very  severe,  inhalation  of 
■chloroform  is  admissible.  In  the  collapse-stage  Niemeyer  recommended 
the  application  of  cold  compresses  over  the  abdomen. 

Should  reaction  set  in,  the  utmost  care  must  be  exercised,  and  the 
natural  progress  towards  convalescence  must  not  be  interfered  with  by 
meddlesome  drugging.  The  diet  requires  particular  attention  at  this 
time,  only  the  blandest  liquid  food  being  alloAved  in  moderate  quantities, 
and  this  regulation  of  diet  is  demanded  until  the  patient  is  tliorouglily 
restored,  it  being  improved  gradually  as  the  stools  become  natural. 
Water  may  be  freely  allowed  during  this  stage,  and  it  has  been  recom- 
mended to  dissolve  some  chloride  and  carbonate  of  sodium  in  it, 
in  oi'der  to  replace  the  loss  of  these  salts.  It  is  highlj'-  important  to 
watch  for  the  re-establishment  of  the  secretions,  and,  if  necessary,  mea- 
sures may  be  adopted  to  encourage  this  result.  Complications  and  scquelnr-- 
must  be  treated  as  they  arise.  It  need  only  be  mentioned  here  that  it  is 
not  always  desirable  to  check  diarrhoea  at  this  time,  should  the  stools  be 
offensive  ;  and  that  inflammatory  affections  require  a  supporting  treat- 
ment. Tallies  and  preparations  of  iron  are  often  serviceable  during  con- 
valescence. 

Due  precautions  must  be  taken  against  bed-sores,  frequent  examina- 
tion of  parts  pressed  upon  being  made.  Should  the  urine  be  retained, 
the  "bladder  must  be  emptied  by  means  of  the  catheter;  if  it  is  sup- 
pressed, hot  applications  over  the  loins  and  dry-cupping  ai'e  in- 
dicated. 

3.  Specific  treatment. — For  such  a  disease  as  cholera  it  is  not  to  be 
wondered  at  that  innumei^able  specific  modes  of  treatment  have  been 
advocated,  but  none  of  them  can  be  relied  upon.  Without  making  any 
comment,  I  merely  mention  some  of  the  most  prominent,  namely — the 
administration  of  saline  salts,  chiefly  carbonates  and  chlorides,  either 
freely  by  the  stomach,  by  enemata,  by  subcutaneous  injection,  or  by 
injection  of  a  warm  solution  into  the  veins;  the  use  of  warm,  vapour,  or 
bot-air  baths,  or  of  the  Avet  sheet ;  application  of  ice  to  the  spine ;  the 
employment  of  antiseptics,  such  as  creasote,  carbolic  acid,  or  sulpho- 
carbolates  ;  inhalation  of  oxygen,  or  of  nitrite  of  amyl;  the  administra- 
tion of  calomel,  gr.  i-ij,  at  frequent  intervals,  or  of  bisulphide  of  mercury. 
Salicine,  salicylic  acid,  and  salol  have  also  been  specially  recommended 
in  cholera.  The  various  cholera-drops  and  pills,  which  are  held  in  repute 
in  different  countries,  are  made  up  of  stimulants,  generally  combined 
with  some  preparation  of  opium.  The  use  of  copious  enemata,  either 
warm  or  cold,  has  been  pai'ticnlarly  recommended  of  late,  two  or  thi-ee 
pints  being  allowed  to  flow  slowly  into  thei'ectum,  the  hips  being  raised. 
Cantaui  used  this  method  with  much  success  in  Italy,  administering 
tannic  acid  with  each  injection,  and  generally  laudanum. 
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CHAPTER  XVIII. 
DYSENTERY— BLOODY  FLUX. 

Ir  is  now  generally  tlie  custom  to  include  dysentery  among  the  anite 
^ecifio  diseases,  and  it  may  therefore  be  discussed  in  the  present  con- 
Bection.  The  affection  is  always  acute  at  first,  but  it  may  remain  as  a 
.chronic  condition.  Dysentery  may  occur  as  a  sporadic  disease,  but 
^chiefly  prevails  in  epidemics,  which  are  sometimes  very  gi-ave,  and 
is  also  endemic  in  certain  regions. 

aitiology. — Although  here  classed  as  an  acute  specific  disease,  it  must 
be  understood  that  there  is  by  no  means  an  agreement  among  those  who 
have  had  the  opportunity  of  studying  cases  of  dysentery  on  a  large 
scale  as  to  the  actual  nature  and  causation  of  the  disease.    The  chief 
views  held  ai'e  as  follows  : — 1.  That  it  is  due  to  a  malarial  poison. 
2.  That  though  primarily  originating  in  this  manner,  it  may  be  after- 
wards propagated  from  one  individual  to  another  by  means  of  a  specific 
contagium  ;  conveyed,  as  some  suppose,  only  by  the  stools,  especially 
when  mixed  with  drinking-water;  or,  as  others  believe,  by  all  the 
excretions  and  exhalations.    3.  That  it  is  independent  of  any  specific 
poison,  and  merely  results  from  certain  general  causes  which  tend  to 
produce  intestinal  irritation  and  inflammation,  such  as  exposure  to  cold, 
especialljr  to  night  chills  and  dews  ;  errors  in  diet,  particularly  want  of, 
or  improper  quality  of  food;  excessive  use  of  salt  meat;  drinking  im- 
pure water  or  irritating  liquors  ;  or  indulgence  in  excess  of,  or  in  sour 
fruit.    Those  who  regard  the  malady  as  specific,  consider  the  causes  just 
mentioned  as  mei-ely  predisposing,  or  as  aiding  in  propagating  the  poison ; 
but  it  seems  highly  probable  that  they  may  at  all  events  set  up  the 
sporadic  form.     Amongst  other   predisposing    causes   are  recognized 
a  hot  and  moist  climate,  especially  during  the  seasons  when  the  nights 
become  chilly,  most  cases  occurring  in  the  autumn,  and  particularly  after 
much  exposure  to  night  air ;  sudden  changes  of  temperature  ;  a  malarial 
soil;  overcrowding  and  filth  ;  bad  ventilation,  especially  if  accompanied 
with  exposure  to  emanations  from  any  kind  of  decomposing  organic 
matter ;  physical  exhaustion  ;  and  dyspeptic  conditions,  especially  with 
chronic  constipation.    Epidemics  of  dysentery  may  occur  even  in  tem- 
perate climates  under  certain  circumstances,  as  in  militai'y  camps  and 
prisons.    These  are  obviously  due  to  insanitary  conditions,  associated 
•often  with  bad  food,  and  an  impure  water-supply.    A  dysenteric  con- 
dition may  complicate  or  follow  certain  diseases,  particularly  ague  or 
remittent  fever,  pneumonia,  scurvy,  relapsing  fever,  cholera,  or  sj^philis. 
Ague  and  chronic  dysentery  were  not  uncommonly  met  with  togetlaer  in 
the  case  of  sailors  admitted  under  my  care  at  the  Liverpool  Northern 
Hospital;  and  occasionally  the  latter  complaint  accompanied  scurvy. 
A  form  of  diphtheritic  dysentery  may  occur  as  a  terminal  event  in 
certain  chronic  diseases,  as  cardiac  affections,  Bright's  disease,  and 
various  cachexiae. 

.  Micrococci  have  long  been  described  in  dj'^sentery,  but  the  amceba  coli 
IS  now  regarded  by  Losch  and  others  as  the  specific  cause  of  the  tropical 
lorm.  ^  These  amtebae  have  been  found  constantly  in  the  dysenteric  stools; 
m  the  intestines  ;  in  pus  from  hepatic  abscess  ;  and  in  sputum.  They  are 
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described  as  unicellular,  protoplasmic,  motile  organisms,  from  10  to  20  li 
in  duimeter,  and  consisting  of  a  clear  ectosarc,  and  a  granular  endosarc 
enclosing  a  nucleus  and  one  or  more  vacuoles.    They  have  been  culti- 
vated m  straw  infusion,  and  by  inoculation  arc  said  to  have  produced' 
the  disease  in  cats  and  dogs. 

Anatomical  Characters.— In  general  terms  acute  dysentery  may 
be  said  to  be  characterized  anatomically  by  inflammation  of  the  laro-e 
intestine,  ending  in  ulceration  or  gangrene,  often  accompanied  with' 
membranous  exudation  on  its  mucous  surface.  Usually  only  tlie 
lower  part  of  the  bowel  is  involved,  including  the  rectum  and  neigh- 
bouring part  of  the  colon  ;  sometimes  the  entire  tract  is  affected,  but 
the  disease  is  then  generally  more  advanced  towards  the  lower  end  of 
the  intestine.  Occasionally  it  extends  into  the  small  intestine,  even  for 
a  considerable  distance,  but  this  is  said  to  be  chiefly  ob.served  only  in 
scorbutic  cases,  or  when  patients  are  much  debilitated.  The  exact  morbid 
appenrances  in  cases  of  dysentery  are  exceedingly  diverse,  and  cases 
have  been  divided  into  catarrhal  and  diphtheritic,  but  these  conditions 
often  exist  together,  and  probably  are  merely  stages  of  the  dysenteric- 
pi'ocess. 

In  the  early  stage  the  chief  appearances  are  considerable  enlargement 
of  the  solitary  glands  (which  has  been  regarded  by  most  authorities  as 
the  primarij  lesion),  and  of  the  tubular  glands  ;  increased  vascularization^ 
varying  much  in  extent  and  intensity,  but  being  especially  marked 
around  the  glands;  with  some  swelling  and  softening  of  the  mucous 
membrane,  which  is  often  covered  with  tenacious  blood-stained  mucus. 
The  solitai-y  glands  form  little  rounded  projections,  and  in  many  of  them 
a  minute  spot  can  be  detected,  corresponding  to  the  orifice.  They  are 
filled  with  a  whitish  exudation,  containing  abundant  cells.  Some- 
observers  regard  these  prominences  as  at  all  events  partly  due  to- 
exudation  outside  the  glands,  and  affirm  that  these  structures  are  not 
specially  involved  in  dysentery.  An  exudation  also  forms  in  the  inter- 
tubular  tissues,  and  in  many  cases  on  the  surface  of  the  mucous  mem- 
brane. It  covers  this  surface  more  or  less  extensively  and  thickly, 
sometimes  being  uniform,  but  usually  granular,  often  presenting  an 
appearance  like  bran  or  sawdust,  and  being  most  abundant  on  the  tops 
of  the  mucous  folds.  At  first  the  colour  is  grej'ish  or  yellowish-grev, 
but  this  is  soon  liable  to  many  alterations  from  various  causes.  The 
material  is  opaque,  of  some  consistence,  and  can  be  detached,  leaving  a 
more  or  less  red  surface  underneath,  or  the  remains  of  extravasated 
blood.  It  appears  to  be  of  a  fibrinous  nature,  with  abundant  granules, 
nuclei,  micro-organisms,  epithelium  cells,  and  young  nucleated  cells. 
Occasionally  the  exudation  undergoes  a  process  of  partial  organization. 

Some  writers  describe  dysentery  as  consisting  primarily  in  an  inflltra- 
tion  of  the  submucous  tissue,  due  to  oedema,  with  local  multiplication  of 
the  fixed  cells,  which  causes  necrosis  of  the  overlying  mucous  membrane,, 
and  consequent  ulceration. 

Ulceration  begins  chiefly  in  connection  with  the  enlarged  glands,, 
the  ulcer  afterwards  spreading  ;  but  sometimes  several  glands,. 
with  the  intervening  tissues,  are  destroyed  simultaneously.  It  may 
oinginate  in  submucous  suppuration.  At  the  outset  most  of  the  ulcers 
are  small  and  circular,  with  rounded  edges;  by  extension  they  become 
larger  and  irregular,  often  having  a  transverse  direction,  the  margins 
being  flattened,  and  the  depth  and  appearance  of  the  surface  varying 
greatly,  so  that  in  course  of  time  the  ulcers  arc  altogether  wanting  in 
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uniformity.  Not  infrequently  the  floor  of  an  ulcer  becomes  covered 
with  exudation.  Amcehce  coli  are  found  in  certain  cases  in  the  tissues  at 
the  base  of  and  around  the  ulcers,  in  the  lymphatic  spaces,  and  occa- 
sionally in  the  blood-vessels.  Now  and  then  the  coats  are  rapidly 
destroyed  so  as  to  lead  to  perforation.  Should  the  disease  terminate 
favourably,  and  cicatrization  ensue,  this  generally  takes  place  with 
little  or  no  puckering,  the  edges  becoming  rounded  and  adhering  to 
the  base  of  the  ulcer,  a  layer  of  lymph  then  extending  over  the  sur- 
face and  becoming  organized.  Now  and  then  healing  is  attended 
Avith  much  thickening,  irregularity,  induration,  and  contraction,  leading 
to  more  or  less  obstruction.  There  is  never  any  fresh  formation  of  glands 
in  the  cicatrix. 

The  rapidity  with  which  the  changes  just  described  take  place  in  the 
course  of  a  case  of  dysentery  differs  considerably.  In  very  severe  cases 
the  entire  mucous  lining  of  the  large  intestine  is  speedily  converted  into 
u  slouo-h.  The  affected  part  is  generally  dilated,  and  contains  extremely 
offensive  materials  similar  to  those  passed  in  the  stools,  with  fragments 
of  exudation,  and  often  blood. 

When  the  small  intestines  are  implicated,  the  appearances  which  they 
present  are  redness  ;  exudation  on  the  surface,  sometimes  extensive ; 
and  enlargement,  or,  rarely,  ulceration  of  Peyer's  patches  and  the 
solitary  glands.    The  stomach  may  be  more  or  less  inflamed. 

Various  other  morbid  conditions  may  be  observed  in  acute  dysentery, 
chiefly  including  enlargement,  redness,  and  softening  of  the  mesocolic 
or  mesenteric  glands  ;  serous  inflammations,  especially  peritonitis,  either 
corresponding  to  the  affected  part  of  the  bowel,  or  due  to  perforation ; 
perityphlitis  or  periproctitis ;  hejjatic  complications,  particularly 
scattered  ai'eas  of  local  necrosis  of  the  parenchyma,  and  inflammation 
euding  in  abscess ;  enlargement  of  the  pancreas  and  spleen,  or  rarely 
splenic  abscess;  renal  disease;  extensive  bronchitis,  lobular  pneumonia, 
or  abscess  in  the  king  ;  and  pyijemic  abscesses.  The  relation  of  hepatic 
abscess  to  dysentery  has  been  much  disputed.  Some  maintain  that  there 
is  no  connection  whatever  between  them  ;  others  regard  the  two  affections 
as  independent  effects  of  the  same  cause ;  but  the  commonly  accepted 
view  is  that  the  abscess  is  secondary  to  the  dysenteric  ulceration,  having 
probably  an  embolic  origin,  and  being  a  form  of  local  pyemia.  The 
hepatic  abscess  may  be  single  or  multiple.  Amjebas  are  found  in  the 
walls  of  the  abscess,  chiefly  in  the  inner  zone.  The  necrotic  areas  have 
been  attributed  to  the  action  of  a  poison  produced  by  these  organisms. 
Pylephlebitis  may  occur  as  a  pyEemic  phenomenon  in  prolonged  cases  of 
dysentery. 

In  chronic  dysentery  the  appearances  presented  are  very  diverse. 
Usually  firm  exudation  collects  between  the  coats,  matting  them  together, 
and  causing  much  thickening  and  induration,  so  that  the  intestine  feels 
very  firm  and  solid,  and  pieces  of  it  w^ill  sometimes  stand  on  end.  The 
colour  of  the  mucous  surface  alters,  becoming  dirty  brownish-grey,  or 
in  pai'ts  black.  The  exudation  undergoes  a  certain  degree  of  organiza- 
tion, and  often  forms  thick,  warty,  adherent  masses.  The  sui-face 
presents  in  some  cases  a  bark-like  aspect.  Frequently  ulcers  are 
observed,  in  every  conceivable  variety  of  stage  and  character,  as  well  as 
cicatrices  of  former  ulcers.  In  some  cases  cicatricial  bands  and  con- 
tractions alter  greatly  the  calibre  and  form  of  the  bowel,  and  sinuses 
play  pervade  its  walls.  In  others  there  is  extreme  atrophy  of  the 
intestinal  coats,  including  the  glandular  structures.    An  appearance  of 
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pseudo-ulceration  may  result  from  separation  or  cracking  of  the  firm 
exudation,  thus  exposing  the  mucous  surface,  which  is  extremely  red 
and  raw. 

Symptoms. — 1.  Acuie  dysentery  occurs  in  all  grades  of  intensity,  fr-om 
a  mild  sporiulic  form  to  an  epidemic  of  the  most  virulent  type,  but  its 
symptoms  are  generally  highly  characteristic.  Many  cases,  especially 
in  temperate  climates,  commence  with  simple  diari-hrea,  slight  colicky 
pains,  thirst,  loss  of  appetite,  and  some  degree  of  constitutional  disturb- 
ance, the  special  symptoms  setting  in  after  a  short  interval ;  sometimes, 
however,  these  are  observed  from  the  outset.  A  chill  or  rigor  commonly 
ushers  in  the  disease  in  severe  cases. 

The  prominent  local  symptoms  are  griping  pains  in  the  abdomen, 
technically  named  tormina,  irregular  in  site,  but  chiefly  felt  along  the 
colon  ;  often  a  sense  of  heat  or  bui-ning  along  the  colon  and  rectum,  or, 
in  grave  cases,  over  the  whole  abdomen;  tenderness,  especially  in  the 
left  iliac  fossa  ;  more  or  less  tympanites  ;  tenesmus,  indicated  by  a 
sensation  of  fulness,  weight,  bearing-down,  or  of  the  presence  of  a  foreign 
body  about  the  lower  end  of  the  rectum,  with  frequent  or  constant  desire 
to  defeecate,  the  act  being  accompanied  with  much  straining;  and  the 
passage  of  peculiar  stools.  The  morbid  sensations  differ  greatly  in  their 
severity  and  persistency  ;  in  most  cases  they  are  paroxysmal,  increasing 
until  a  stool  is  passed,  by  which  act  they  are  temporarily  relieved; 
sometimes,  however,  they  become  constant  and  most  agonizing.  The 
tenesmus  is  more  marked  when  the  lower  portion  of  the  rectum  is 
implicated.  At  first  the  stools  are  often  semi-fseculent,  or  consist  of 
hard  scybala,  but  they  soon  assume  the  dysenteric  characters,  becoming 
scanty,  slimy  or  gelatinous  from  the  presence  of  mucus,  and  bloody; 
also  giving  out  a  most  offensive  and  characteristic  odour.  Usually  the 
different  matters  are  more  or  less  mixed,  the  more  so  the  higher  the 
disease  is  situated,  when  the  stools  contain  abundant  depraved  biliary 
secretion.  If  the  rectum  is  chiefly  affected,  the  blood  is  less_  intimately 
incorporated,  while  the  stools  are  more  muciform  (Maclean).  Not  un- 
commonly scybala  ai'e  passed  from  time  to  time,  covered  with  mucus 
and  blood.  Mild  cases  do  not  go  beyond  this,  but  in  grave  forms  of  the 
disease,  occurring  in  tropical  cotintries,  the  stools  change  in  their  char- 
acters, becoming  muddy-looking  ;  brownish,  brownish-red,  or  even  black; 
often  watery  and  copious  ;  and  containing  shreds  or  masses  of  membrane, 
which  look  like  "washed  raw  meat."  Sometimes  a  large  quantity  of 
pure  blood  is  passed;  or  sloughs  of  the  mucous  membrane  are  expelled. 
At  this  time  the  odour  becomes  intolerable,  and  it  has  been  compared  to 
carrion,  or  to  the  "  smell  of  a  macerating  tub  in  the  dissecting-room." 
If  the  stools  are  washed  with  water,  so  as  to  leave  nothing  behind  but 
the  sediment,  which  contains  the  products  of  the  intestinal  disease,  these 
can  be  examined,  and  the  condition  of  the  bowel  thus  more  accui-ately 
determined.  Chemically  they  yield  a  large  proportion  of  albuminous 
elements,  even  when  there  is  little  or  no  visible  blood.  They  are  alkaline 
in  reaction,  and  contain  much  carbonate  of  ammonium.  Microscopically 
the  stools  present  abundant  epithelium  cells,  blood-corpuscles,  pus-cells, 
remnants  of  the  membrane,  and  micro-organisms,  including  anijeba)  in 
certain  cases. 

Thei-e  are  other  indications  of  digestive  disturbance  in  dysentery,  m 
the  Avay  of  anorexia  ;  thirst,  Avhich  may  be  intense  ;  furred  tongue ;  and 
sometimes  nausea  and  vomiting.  There  may  be  irritability  of  the 
bladder,  with  strangury ;  or,  on  the  other  hand,  paralysis  with  retention. 
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of  urine,  when  the  rectum  is  mucli  aifected.  The  urine  is  generally 
,]iio-li-coloured,  scanty,  and  prone  to  rapid  decomposition;  in  low  forms 
,of°tho  disease  it  becomes  very  offensive;  occasionally  it  is  suppressed. 
In  females  sulfering  from  dysentery  irr-itation  of  the  vagina  is  sometimes 
■complained  of. 

The  constitutional  symptoms  m  the  less  severe  cases  ai-e  only  those  of 
sli"-ht  pyrexia.  In  the  graver  forms  these  are  more  marked,  there  being 
at  "the  same  time  much  nervous  depression  and  irritability,  -with  an 
.anxious  and  distressed  expression  of  countenance.  When  a  case  tends 
towards  a  fatal  issue,  or  in  the  most  severe  types  of  the  disease  almost 
from  the  first,  the  symptoms  assume  an  adynamic  or  typhoid  character, 
■with  great  prostration,  the  tongue  becoming  dry,  red,  brown,  or  blackish, 
with  sordes  on  the  teeth  ;  the  pulse  being  very  rapid,  feeble,  or  irregu- 
lar ;  while  the  tympanites  increases  ;  the  painful  sensations  cease  ;  there 
is  persistent  hiccup ;  and  low  nervous  symptoms  supervene,  ending 
in  coma.  In  the  malignant  type  of  dysentery  speedy  collapse  sets  in, 
resembling  that  of  cholera ;  accompanied  with  hEemorrhage  from  the 
mouth  and  nose,  or  from  other  parts. 

Several  varieties  of  acute  dysentery  have  been  described,  according  to 
the  severity  and  nature  of  the  symptoms  present,  and  the  conditions 
with  which  the  disease  is  associated.  The  chief  are  named  : — 1.  Mild. 
2.  Sthenic.  3.  Asthenic  or  Typhoid.  4.  Bilious.  5.  Malarious,  charac- 
terized by  the  periodicity  of  the  febrile  paroxysms,  much  gastric 
irritability,  the  serous  character  of  the  stools  from  the  first,  which 
contain  but  little  blood,  the  greater  frequency  of  hepatic  complications, 
and  the  efficiency  of  quinine  in  treatment  (Maclean).  6.  Malignant. 
7.  Scorbutic,  associated  with  scurvy. 

Acute  dysentery  lasts  a  very  variable  time,  and  either  terminates  in 
death  or  recovery,  or  becomes  chronic.  Death  may  happen  within  two 
•days,  or  not  for  two  or  three  weeks  or  more.  This  event  results  either 
from  collapse ;  the  typhoid  state ;  gradual  exhaustion  in  pi-olonged 
•cases;  haemorrhage;  or  occasionally  from  perforation.  A  favourable 
turn  is  indicated  by  the  stools  becoming  fseculent,  and  losing  their 
dysenteric  characters  ;  the  cessation  of  the  painful  sensations  ;  diminu- 
tion of  fever ;  and  improvement  in  strength,  in  the  state  of  the  pulse, 
and  in  the  expression  of  the  face. 

2.  Chronic  dysetitery  is  a  most  troublesome  complaint,  but  the  pi'e- 
cise  symptoms  do  not  entirely  depend  upon  the  state  of  the  bowels, 
being  often  modified  by  some  constitutional  condition,  or  by  a  diseased 
state  of  other  organs.  The  tenesmus  and  other  local  morbid  sensa- 
tions are  less  marked  than  in  the  acute  form,  or  they  may  be  absent.  In 
some  cases  control  over  the  sphincter  ani  becomes  completely  lost.  The 
stools  differ  considerably  in  their  characters,  even  in  the  same  case  from 
time  to  time.  They  may  be  formed,  but  covered  with  mucus  or  blood ; 
usually,  however,  they  are  more  or  less  liquid,  presenting  a  mucous, 
serous,  or  bloody  appearance,  with  an  admixture  of  faeces  ;  sometimes 
they  are  either  reddish-brown,  pale  and  frothy,  muco-purnlent,  or 
actually  purulent.  The  peculiar  odour  is  retained  more  or  less,  and 
may  be  very  intense.  Appetite  varies  much,  but  is  usually  impaired ; 
the  tongue  is  often  red,  glazed,  or  fis.sured.  The  general  system  neces- 
sanly  suffers  considerably  in  marked  cases  of  chronic  dysentery,  as 
evidenced  by  wasting ;  anfemia,  or  a  sallow  and  cachectic  aspect ; 
shrunken  features,  with  a  distressed,  weary,  or  aged  expression  ;  a  feel- 
ing of  weakness  and  exhaustion ;  pyrexia,  tending  towards  the  hectic 
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type,  -with  night-sweats  ;  and  loss  of  hair.  Albuminoid  disease  isliahlo 
to  supervene.    Death  often  results  from  gi-adual  asthenia  with  anjEmia. 

Complications  and  Sequelae. — In  addition  to  those  already  men- 
tioned, it  is  said  that  typhoid  fever  and  dysentery  have  occurred  to- 
gether under  certain  circumstances.  Rheumatic  pains  and  arthritic 
swellings  have  sometimes  been  met  with  in  epidemics.  Among  the  im- 
portant sequelfP  are  chronic  Bright's  disease ;  persistent  dyspepsia,  with 
an  irritable  condition  of  the  bowels ;  and  paralysis,  chiefly  in  the  form 
of  paraplegia,  said  to  be  due  to  neuritis.  Intestinal  obsti^uction  very 
rarely  results  from  the  changes  associated  with  dysentery. 

Diagnosis. — The  symptoms  of  acute  dysentery  are  usually  quite 
characteristic,  and  an  examination  of  the  stools,  combined  with  the  sen- 
sations of  the  patient,  and  the  general  symptoms,  ought  to  leave  no 
doubt  as  to  the  nature  of  the  disease.  All  authorities  la}'-  much  stress 
upon  the  peculiar  odour  of  the  evacuations.  The  fact  of  the  disease 
being  endemic  or  epidemic  may  also  be  of  service  in  diagnosis.  The 
acute  diphtheritic  form  is  said  to  be  not  infrequently  mistaken  for 
typhoid  fever.  The  amtebic  variety  is  characterized  by  an  irregular 
chronic  course ;  while  the  amasbge  are  found  in  the  stools,  or  possibly  in 
the  sputuni,  when  an  abscess  of  the  liver  bursts  through  the  lung  into  a 
bi-onchus.  Dysenteric  symptoms  may  arise  in  cases  of  long-continued 
catarrh  of  the  lower  bowel,  which  might  then  be  mistaken  for  true 
dysentery.  I  have  known  cancer  of  the  rectum  simulate  chronic 
dj^sentery  ;  and  so  may  syphilitic  disease. 

Prognosis. — The  prognosis  of  acute  dysentery  will  depend  upon 
whether  the  disease  is  sporadic  or  epidemic  ;  the  severity  of  the  attack  ; 
the  characters  of  the  stools;  the  general  condition  of  the  patient;  the 
progress  of  the  case ;  and  the  presence  or  absence  of  serious  complica- 
tions, especially  hepatic  abscess.  Epidemic  dysenterj-,  particularly 
when  of  a  low  type,  is  extremely  fatal.  Signs  of  collapse  or  adynamia 
are  of  course  very  unfavourable,  and  among  specially  bad  signs  are- 
mentioned  gangrenous  stools  ;  severe  hseraorrhage  ;  subsidence  of  the 
pain,  while  the  other  symptoms  are  becoming  worse  ;  and  suppression 
of  urine.  An  early  return  of  the  evacuations  to  their  normal  state  is 
highly  favourable.  Chronic  dysentery  may  often  be  improved  by  appro- 
priate treatment,  as  I  found  from  a  tolerably  extensive  experience  of 
this  disease  at  the  Liverpool  JSTorthern  Hospital.  Cases  of  very  pro- 
longed duration,  however,  are  not  likely  to  be  benefited  by  any  treat- 
ment. 

Treatment. — Early  attention  is  of  extreme  importance  in  actde. 
dysentery,  and  the  patient  should  immediately  take  to  bed,  and  be  kept 
■warm  and  quiet.  In  the  spoi^adic  form,  if  resulting  from  a  chill,  some 
authorities  advocate  the  use  of  a  warm,  vapour,  or  hot-air  bath  at  the 
outset.  In  some  cases  also  a  dose  of  castor  oil  with  laudanum  is  beneficial 
at  first.  The  remedy,  however,  in  this  disease,  and  one  which  seems  to 
have  almost  a  specific  action,  is  ipecacuanha  in  full  doses.  Dr.  Maclean 
recommends  the  following  plan  of  administration  :— To  give  gr.  24  to  30- 
of  the  powder  in  a  small  quantity  of  fluid,  with  a  little  syrup  of  orange 
peel,  after  which  the  patient  must  keep  perfectly  quiet,  and  take  no  fluid 
for  at  least  three  hours,  if  thirsty  being  allowed  to  suck  a  little  ice  occa- 
sionally. In  from  eight  to  ten  hours  a  smaller  dose  may  be  given,  this 
depending  on  the  effect  of  the  first,  and  the  urgency  of  the  symptoms, 
by  which'  also  the  subsequent  repetition  of  the  drug  must  be  guided, 
and  it  may  be  required  for  some  days.    It  is  well  to  administer  10- 
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or  12  grains  at  bed-time  for  a  niglit  or  two  after  tlie  stools  appear 
healtliy.  Some  authorities  recommend  the  iiaecaouanha  to  be  adminis- 
tered more  frequently  in  smaller  quantities  ;  and  others  employ  5^  to  53 
everv  four  or  live  hours,  but  these  large  doses  seem  unnecessary,  and 
•ire  liable  to  produce  dangerous  depi-ession.  It  has  also  been  advocated 
to  introduce  the  drug  by  enema,  but  this  is  likewise  objectionable.  Many 
consider  it  desirable  to  make  the  stomach  tolerant  of  the  medicine  be- 
forehand, by  giving  a  fall  dose  of  laudanum  or  Battley's  solution,  or 
a  few  drops  of  chloroform  ;  or  by  applying-  anodyne  poultices  over  the 
epio-astrium.  Perhaps  a  small  subcutaneous  injection  of  morphine  might 
answer  this  purpose.  Dr.  Maclean  states,  however,  that  frequently  no 
sedative  is  required,  and  that  if  vomiting  is  unmanageable  after  the 
adTuinistration  of  ipecacuanha  for  dysentery,  hepatic  complication  or 
overcharging  of  the  system  with  malaria  should  be  suspected. 

Local  applications  over  the  abdomen  are  very  useful  in  dysentery, 
especially  light  and  warm  poultices  ;  fomentations  sprinkled  with  turpen- 
tine, laudanum,  or  chloroform  ;  and  sinapisms.  If  the  tenesmus  is  very 
troublesome,  warm  emollient  enemata,  or  a  suppository  of  opium  may 
be  tried.  Of  course  diet  requires  the  utmost  attention.  Beef-tea,  soups, 
arrowroot,  sago,  raw  white  of  egg,  jellies,  and  such  articles  should  be 
given  in  small  quantities.  Alcoholic  stimulants  are  to  be  avoided  as  a 
rule,  but  if  the  typhoid  condition  supervenes  they  are  certainly  required. 
As  the  patient  improves,  so  must  the  food  be  cautiously  changed. 
Hygienic  measures  also  demand  every  care,  especially  as  regards  the 
immediate  disinfection  and  destruction  of  the  evacuations. 

The  evidence  in  favour  of  the  treatment  of  acute  dysentery  by 
ipecacuanha  seems  very  strong,  but  some  authoi-ities  do  not  support 
it,  and  other  methods  are  advocated,  namely: — 1.  By  astri'ngents, 
especially  opium,  and  large  doses  of  bismuth  preparations.  These  are 
useful  if  diarrhoea  holds  on  after  the  stools  have  lost  their  dysenteric 
chaj'acters.  Opium  is  often  a  valuable  remedy  for  vai-ious  purjaoses,  or 
hypodermic  injection  of  morphine  may  be  employed.  2.  purgatives, 
such  as  castor-oil,  or  sulphate  of  magnesium.  3.  By  venesection  and 
calomel.  Calomel  has  been  given  in  large  quantities  ;  or  in  doses  of 
gr.  i  to  gr.  ij  with  opium  every  three  or  four  hours.  This  treatment 
had  better  be  avoided,  and  the  only  removal  of  blood  which  seems 
justifiable  is  by  the  application  of  a  few  leeches  in  the  left  iliac  fossa, 
should  the  pain  be  very  intense,  and  the  state  of  the  patient  be  favour- 
able. 4.  By  a  combination  of  blue  pill,  opium,  and  ipecacuanha.  5.  By 
antiseptics,  especially  administered  by  enemata,  as  carbolic  acid,  naphthol, 
quinine,  iodine,  or  tannin.  6.  By  large  doses  of  tinctai^e  of  perchloride 
of  iron.  It  is  important  to  note  that  there  are  two  forms  of  dysentery 
which  require  a  modification  of  treatment,  namely,  the  malarious  and 
the  scorbutic.  The  former  calls  for  full  doses  of  quinine,  alternating 
with  ipecacuanha ;  the  latter  demands  fresh  fruits,  and  Maclean  and 
others  recommend  bael  fruit  very  highly  in  these  cases. 

In  the  management  of  chronic  dysentery  the  most  essential  matters  are 
to  regulate  the  diet ;  and  to  attend  to  hygienic  measures,  with  the  view  of 
improving  the  general  health.  Rest  for  the  bowels  and  body,  with  a 
bland  nuti-itious  diet,  are  most  important  parts  of  the  treatment.  As 
regards  medicinal  treatment,  I  have  derived  much  benefit  from  the 
administration  of  Dover's  powder,  gr.  iv-v  three  or  four  times  daily; 
and  still  more  from  full  doses  of  tincture  of  perchloride  of  iron  during 
•the  day,  with  Dover's  powder  night   and   morning.    Dr.  Reginald 
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Tliompson  found  ipecacuanha  (gr.  iij-v  every  three  hours)  most  service- 
able. Cannabis  indica  has  also  been  found  beneiicial.  The  stronger 
astringents,  such  as  gallic  acid,  acetate  of  lead,  sulphate  of  coppei-,  or 
nitrate  of  silver,  are  often  employed,  but  they  did  not  prove  of  much 
permanent  service  in  my  experience.  Minute  doses  of  bichloride  of 
mercury  have  also  been  recommended.  A  dose  of  castor-oil  with  a  little- 
opium  may  be  taken  from  time  to  time.  Small  enemata  or  suppositories- 
containing  opium  are  useful  for  relieving  unpleasant  local  sensations. 
Other  measures  recommended  for  this  purpose  are  the  use  of  a  water- 
compress  over  the  anus,  or  gentle  douching  of  this  part;  wearing  a 
bandage  or  a  water-belt  over  the  abdomen  ;  friction  over  this  region 
with  anodyne  or  irritant  liniments  ;  or  the  application  of  a  blister  over 
the  left  iliac  fossa.  Among  the  hygienic  matters  needing  special  atten- 
tion are  change  of  air,  particularly  sjDcedy  removal  from  a  malarial 
district,  or  from  a  tropical  country  to  Europe ;  the  wearing  of  warm 
clothing  ;  and  the  use  of  cold  baths,  followed  by  friction,  if  they  are 
well  borne.  Some  practitioners  employ  baths  containing  dilute  nitro- 
bydrochloric  acid.  If  there  is  any  malarial,  scorbutic,  or  other  consti- 
tutional condition,  the  treatment  must  be  modified  accordingly.  Any 
acute  or  sub-acute  exacerbation  of  symptoms  calls  for  complete  rest ; 
and  the  immediate  administration  of  ipecacuanha. 

The  employment  of  large  enemata  or  irrigation  of  the  bowels  in  the- 
treatment  of  dysentery  calls  for  brief  notice.  Even  in  the  acute  stage  it 
is  recommended  to  introduce  a  large  quantity  of  water  at  a  temperature  of 
100°,  the  patient  being  placed  in  the  dorsal  position,  with  the  hips  rai.sed 
by  a  pillow,  and  a  long  tube  passed  in,  through  which  the  fluid  is  allowed 
to  pass  in  slowly.  A  suppository^  or  small  injection  of  a  four  per  cent, 
solution  of  cocaine  will  sometimes  subdue  the  great  irritability  of  the 
rectum  and  the  tenesmus  which  interfere  with  this  treatment.  It  is  after 
the  acute  symptoms  have  subsided,  and  in  chronic  dysentery,  that  large 
enemata  have  been  found  most  useful.  Diiferent  astringents  have  been 
thus  used,  such  as  alum,  acetate  of  lead,  sulphate  of  zinc  or  copper,  but 
especially  nitrate  of  silver.  Dr.  Stephen  Mackenzie  has  treated  cases- 
successfully  by  irrigating  the  bowels  with  three  pints  of  tepid  waters- 
containing  from  30  to  90  grains  of  nitrate  of  silver.  Antiseptics  are 
also  thus  employed,  and  in  amsebic  dysentery  warm  injections  of  quinine- 
in  strength  of  1  to  5,000,  I  to  2,500,  and  1  to  1,000  have  been  found  of 
great  benefit  (Osier).  These  large  enemata  are  not  altogether  without 
danger,  and  often  cause  much  pain  and  suffering. 

Prevention. — In  any  case  of  dj-seutery  attention  must  be  paid  to  the- 
stools,  bedding,  etc.,  as  in  typhoid  fever  and  cholera,  proper  disinfection 
being  carried  out.  When  an  epidemic  occurs  every  care  must  be  taken 
as  regards  sanitary  conditions,  especially  avoiding  overcrowding,  attend- 
ing to  cleanliness  and  ventilation,  and  seeing  that  the  closet  and  sewage- 
arrangements  are  satisfactory.  Individuals  who  are  in  danger  of  being 
attacked  witli  dysentery  sliould  carefully  guard  against  the  personal 
conditions  which  are  known  to  ^Jredispose  to  the  disease. 
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CHAPTER  XIX. 
GLANDERS  AND  FARCY— EQUINIA. 

jltiology. — These  affections,  wliicli  are  occasionally  obsei'ved  in  man, 
are  transmitted  from  the  horse,  ass,  or  mule.  It  is  doubtful  whether 
they  are  distinct  diseases,  or  varieties  of  the  same  malady.  They  are 
produced  by  the  inoculation  or  direct  contact  of  a  specific  poison,  which  is 
contained  chiefly  in  certain  discharges  from  the  nasal  cavities,  but  also  in 
the  excretions,  secretions,  and  blood  ;  and  are  rarely  met  with  except 
amono-st  those  whose  occupation  bi-ings  them  much  into  contact  with 
horses,  such  as  ostlers  and  grooms.  The  introduction  of  the  poison  into 
the  system  takes  place  either  through  an.  abrasion  or  wound  of  the  skin, 
or  through  a  mucous  surface. 

Glanders  may  be  conveyed  by  a  horse  snorting,  and  thus  expelling  a 
quantity  of  the  discharge  from  the  nostrils  on  to  an  individual,  or  into 
the  surrounding  air,  from  which  it  is  afterwards  inhaled.  The  poison 
may  also  be  conveyed  by  fomites,  to  which  the  dischai"ges  have  become 
attached.  It  is  even  said  that  glanders  may  result  from  breathing  the 
atmosphere  of  a  stable  inhabited  by  glandei*ed  horses,  and  this  seems  to 
be  certain  as  regards  the  horse  and  ass.  This  class  of  diseases  can  be 
re-transmitted  to  these  animals,  as  has  been  proved  experimentally, 
and  there  is  reason  to  believe  that  they  are  capable  of  being  communi- 
cated from  one  human  being  to  another. 

The  infective  agent  in  glanders  has  been  definitely  pi*oved  to  be  a  specific 
iiaciHifs,  first  observed  by  Babes  in  1881,  but  more  definitely  studied  by 
LofBer  and  Schutz  in  1882.  It  is  present  in  the  affected  tissues  in  abund- 
ance, and  has  been  isolated  and  cultivated,  not  only  from  animals,  but  also 
from  the  human  subject,  while  the  disease  has  been  frequently  produced 
by  inoculation  of  the  cultures.  The  glanders  bacillus  is  rather  shorter 
and  thicker  than  the  tubercle-bacillus  ;  generally  straight,  with  rounded 
ends  ;  and  contains  spores.  In  the  glanders  nodules  the  rods  usually 
occur  separately,  scattered,  or  in  little  groups,  and  never  form  long- 
filaments.  They  are  found  both  within  and  outside  the  cells.  They 
present  peculiarities  in  staining,  and  grow  comparatively  easil}^  on  nearly 
all  the  ordinary  media.  They  can  be  dried  without  being  killed,  but 
their  vitality  is  only  maintained  for  a  short  period  ;  and  they  are  readily 
destroyed  by  heat  and  disinfectants.  Their  cultivations  exhibit  mai-ked 
differences  in  their  virulence. 

The  growth  of  the  glanders  bacillus  may  be  for  a  long  time  local,  or  a 
general  infection  may  be  rapidly  produced.  Its  action  is  chiefly  limited 
to  the  lymphatic  system,  but  it  also  enters  the  circulation,  and  is  dis- 
tributed by  the  blood.  By  its  growth  it  sets  up  irritation,  which  leads 
to  infiltration  with  leucocytes  and  cell-proliferation,  with  consequent  pro- 
duction of  nodules  ;  while  a  similar  action  is  excited  along  the  lymphatic 
vessels  and  glands.  It  is  supposed  that  one  or  more  chemical  poisons 
are  generated  by  the  organisms,  which  cause  softening  and  breaking- 
down  of  the  structures,  and  consequent  ulceration.  A  substance  named 
morveine  has  been  isolated  by  Babes,  supposed  to  be  of  the  nature  of  an 
enzyme. 
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Anatomical  Characters. — landers  and  farcy  are  characterized  by 
peculiar  morbid  changes.  In  the  formei%  hard  nodules  form  in  connection 
with  the  mucous  membrane  of  the  nose,  month,  throat,  and  respiratory 
passages  ;  as  well  as  in  the  lymphatic  glands,  skin,  subcutaneous  tissue, 
muscles,  lungs,  and  other  organs.  These  are  made  up  of  cells,  partly 
leucocytes,  partly  the  result  of  proliferation,  which  soon  degenerate,  the 
nodules  rapidly  becoming  soft  and  breaking  down,  forming  absces.ses  and 
ulcers.  The  Schneiderian  membrane  is  inflamed,  and  presents  little 
pustular  elevations  or  patches,  which  finally  bi'eak  out  into  excavated 
ulcers,  and  these  may  lead  to  necrosis  of  the  cartilages  and  bones,  with 
perforation  of  the  septum.  The  frontal  sinuses  may  contain  a  puriform 
fluid.  The  larynx,  trachea,  and  bronchi  are  also  frequently '  affected. 
The  lungs  present  pneumonic  patches  or  abscesses.  Small  yellow- 
elevations  may  be  seen  on  the  pleurae,  with  fibrinous  deposits  under- 
neath. The  lymphatic  glands  are  enlarged,  softened,  and  reddish. 
Superficial  petechias,  ecchymoses,  or  gangrene  are  sometimes  ob.served ; 
or  there  may  be  suppuration  or  gangrene  of  the  subcutaneous  tissues, 
or  in  the  substance  of  the  muscles.  A  peculiar  eruption  appears  on  the 
skin. 

Farcy  differs  from  glanders  in  that  the  nasal  mucous  membrane  is 
not  affected,  but  so-called  tubercles,  buds,  or  tumours  form  in  connection 
Avith  the  cutaneous  structures,  which  break  down  into  deep,  unhealthy 
iilcers  ;  or  the  lymphatic  system  may  be  chiefly  involved.  In  acute 
farcy  an  extensive  fatty  embolism  of  the  pulmonary  vessels  is  supposed 
to  occur. 

The  glanders-bacilli  are  found  in  the  different  lesions,  as  already 
stated.  They  occur  in  largest  numbers  in  small  and  recent  nodules ;  and 
it  may  be  very  difficult  or  even  impossible  to  detect  them  in  old  nodules, 
especially  when  ulceration  has  taken  place. 

Symptoms. — I.  Acute  Glanders. — The  period  of  incubation  is  usually 
from  tlu^ee  to  eight  days.  After  inoculation  local  signs  of  inflammation 
appear  fii'st  as  a  rule,  the  neighbouring  lymphatics  being  also  affected. 
Ordinarily  the  disease  is  ushered  in  by  such  general  symptoms  as  rigors, 
languor,  pains  in  the  limbs  and  joints,  headache,  often  vomiting  and 
diarrhoea,  with  a  certain  degree  of  pyrexia.  Soon  subcutaneous  forma- 
tions are  noticed,  especially  on  the  face  and  near  the  joints,  which 
quickly  change  into  abscesses  containing  unhealthy  and  foetid  pus. 
Over  these  the  skin  becomes  red  or  violet,  and  sometimes  limited  gan- 
grene sets  in.  Usually  a  peculiar  cutaneous  eruption  appears,  especially 
on  the  cheeks,  arms,  and  thighs.  It  begins  in  the  form  of  small,  intensely 
red  spots,  which  soon  become  papular,  and  afterwards  pustular.  Dark 
bullas  often  appear  also  on  the  face,  trunk,  fingers  or  toes,  and  organs  of 
generation,  followed  by  gangrene.  Erysipelatous  inflammation  of  the 
nose,  eyes,  and  surrounding  parts  is  not  uncommonly  observed,  which 
may  extend  to  the  scalp.  The  eruption  is  preceded  and  accompanied 
by  pi'ofuse  foetid  sweats. 

A  prominent  symptom  of  glanders  is  a  discharge  from  the  nose,  at 
first,  thin  and  scanty,  but  soon  becoming  abundant,  purulent,  viscid, 
extremely  foetid,  and  often  sanious.  It  clogs  the  nostrils  and  obstructs 
breathing,  while  it  escapes  through  the  posterior  nares,  causing  much 
distress  and  irritation.  A  thick  matter  nlso  comes  from  between  the 
eyelids,  and  sometimes  from  the  mouth,  which  is  then  the  seat  of 
ulceration  and  pustules.  The  submaxillary  lymphatic  glands  may  be 
enlarged. 
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The  consiitutional  symptoms  increase  in  severity  as  the  case  progresses, 
l)ein<'-  more  or  less  of  a  typhoid  character,  and  indicative  of  septicasmia. 
Thus  there  is  marked  prostration,  with  a  brown  and  dry  tongue,  and  a 
very  rapid,  feeble,  and  irregular  pnlse.  Diarrhoea  and  tympanites  are 
frequent  symptoms,  the  stools  being  exceedingly  foetid,  and  sometimes 
bloody.  Other  symptoms  are  dyspnoea,  witli  hurried  breathing;  hard 
couo-h  with  but  little  expectoration;  weak  voice;  and  foul  breath. 
Deluium  and  coma  ultimately  set  in,  and  death  tenninates  the  scene,  in 
most  cases  at  the  end  of  the  second  or  beginning  of  the  third  week,  but 
ifcmay  happen  much  earlier  or  later  than  this. 

2.  Chronic  Glanders. — This  variety  is  very  rarely  met  with,  and  is 
usually  a  sequel  to  farcy.  Its  chief  symptoms  are  lassitude  and  arti- 
cular pains;  sore-throat;  disagreeable  or  painful  sensations  in  the 
nose,  with  more  or  less  puriform  and  bloody  discharge  ;  cough  with 

■expectoration,  dyspnoea,  and  altered  voice.  After  a  time  ulceration 
may  be  observed  on  the  mucous  membrane  of  the  nose,  followed  by 

■caries  or  perforation.  The  pharynx  may  also  be  ulcerated.  There  is 
no  eruption.  The  general  symptoms  are  less  marked  than  in  the  acute 
form  of  glanders,  but  the  latter  may  supervene.  The  duration  of  chronic 
glanders  is  very  variable. 

3.  Acute  Farcy. — The  great  difference  between  this  affection  and 
glanders  lies  in  the  want  of  implication  of  the  nares.  In  one  class  of 
cases  the  eruption  is  present ;  in  another  there  is  no  eruption,  btit  merely 
inflammation  of  the  lymphatic  glands  and  vessels,  with  soft  tumours 
under  the  skin,  named  farcy  hitttons  and  farcy  hiuls.  The  former  group 
are  by  far  the  more  serious. 

4.  Chronic  Farcy. — After  constitutional  symptoms,  subcutaneous 
tumours  form,  which  become  abscesses,  and  these  discharge  their  con- 
tents, leaving  foul,  deep,  and  indolent  ulcers.  As  a  consequence  there  is 
wasting,  with  great  debility.    The  complaint  may  end  in  true  glanders  ; 

■or  death  may  result  from  exhaustion  or  pyasmia.  Occasionally  recovery 
takes  place.    The  duration  is  very  variable. 

5.  J'Jqwinia  Mitis. — An  affection  is  thus  named  which  is  derived  by 
contagion  from  horses  suffering  from  the  "  grease.'^  The  symptoms  are 
fever,  depression,  and  shivering ;  with  a  pustular  eruption,  which  dz'ies 
up  into  scabs,  and  these  fall  off,  leaving  distinct  scars. 

Diagnosis. — When  either  glanders  or  farcy  is  fully  declared,  the 
diagnosis  presents  no  difficulty.  At  the  onset  glanders  has  been  mistaken 
for  acute  or  subacute  rheumatism,  but  the  occupation  of  the  patient 
might  at  any  rate  lead  to  the  suspicion  of  glanders,  while  in  this  affection 
tliere  is  more  prostration  from  the  first,  and  the  joints  are  not  swollen 
erred.  Other  diseases  for  which  it  might  possibly  be  confounded  are 
typhoid  fever,  small-pox,  and  pytemia  ;  as  well  as  scrofula,  syphilis,  or 
phthisis  in  chronic  cases.  Inoculation  of  the  guinea-pig,  in  addition  to 
the  detection  of  the  bacilli,  is  of  special  service  in  doubtful  cases. 
Extracts  of  the  cultures  have  also  been  introduced  for  diagnostic  pur- 
poses, which  are  said  to  produce  a  febrile  i^eaction  in  glandered  animals, 
but  not  in  others. 

Prognosis  in  all  these  affections  is  very  grave,  for  they  almost  always 
prove  fatal.    Chronic  farcy  may  terminate  in  recovery. 

Treatment. — The  most  important  matter  is  to  carry  out  adequate 
measures  for  the  prevention  of  the.se  diseases.  If  inoculation  should 
happen,  the  affected  spot  must  be  immediately  destroyed  by  some 
cscharotic.    A  supporting,  stimulating,  and  tonic  plan  of  treatment  is 


250 


THEORY  AND  PRACTICE  OP  JIEDICINE. 


the  only  one  Avliich  offers  any  chance  of  success  in  dealing  with  either 
of  these  aii'ections ;  at  the  same  time  strict  attention  being  paid  to 
cleanliness  and  other  hygienic  conditions.  Abscesses  should  be  opened  as 
they  form,  and  treated  antiseptically.  Antiseptics  intei-nally  might, 
perhaps,  be  of  service  ;  and  these  agents  are  also  useful  as  local  appli- 
cations. Babes  has  used  injections  of  "  morveine,"  both  for  the  purpose 
of  curing  and  producing  immunity  against  glanders,  but  the  results  are- 
doubtful. 


CHAPTER  XX. 


ANTHEAX— MALIGNANT  PUSTULE—CHARBON— WOOL-  ■ 

SOETEE'S  DISEASE. 

JEtiology  and  Pathology. — Anthrax  is  a  specific  disease,  conveyed  by 
contagion,  mainly  from  sheep  and  oxen,  but  also  from  horses,  and 
possibly  from  other  animals  vyhich  it  affects,  such  as  elephants,  camels, 
etc.     In  these  animals  it  is  known  under  the  name  "  splenic  fever." 
The  poison  is  transmitted  either  directly  or  indirectlj^,  but  almost 
invariably  from  the   dead  carcass,  rarely,  if  ever,  from  the  living  ' 
animal.    All  parts  of  the  dead  bodies  are  capable  of  conveying  the  i 
disease.    The  contagium  is  usually  transmitted  by  direct  inoculation,  ; 
the  material  containing  it  being  brought  in  some  way  into  contact  with  j 
an  abraded  or  wounded  sui'face,  but  there  is  reason  to  believe  that  it  may 
be  absorbed  by  the  unbroken  skin  in  parts  where  this  structure  is  very  ^ 
thin.  Rarely  malignant  pustule  arises  from  eating  the  flesh  of  cattle  that  ^ 
have  died  from  splenic  fever,  but  the  poison  is  destroyed  by  thorough, 
cooking.    Flies  and  other  insects  have  also  been  supposed  to  be  instru- 
mental in  conveying  it  to  human  beings.    The  disease  has  further  been 
attributed  to  the  consumption  of  milk  or  butter  containing  the  contagium. 
The  wool  and  hair  of  animals  that  have  died  from  splenic  fever  are  now 
generally  recognized  as  imjDortant  sources  of  infection.     Anthrax  may 
thus  arise  either  by  direct  inoculation,  or  by  inhaling  the  dust  containing 
the  poison.    It  is  also  believed  that  it  may  be  communicated  by  means  of" 
drinking-water ;  or  by  wool-waste  and  bone-dust  used  as  manure. 

Considering  its  mode  of  oi-igin,  it  will  be  readily  understood  that 
nnalignant  pustule  is  met  with  almost  invariably  amongst  those  who  follow  J 
certain  occupations,  which  bring  them  into  contact  with  the  carcasses  or-  f 
skins  of  infected  animals,  or  with  their  wool  or  hair.  Thus  it  occui'S  ( 
amongst  butchers,  slaughter-ers,  tanners,  wharf-labourers  who  handle  •> 
foreign  hides  and  fleeces,  wool-packers  and  sorters,  furriers,  horsehair-  i 
cleaners,  and  workers  in  felt  manufactories.  The  patients  are  almost  ^ 
always  males,  and  chiefly  young  adults,  but  the  complaint  has  been  met  | 
with  at  eleven  j-ears  of  age  (Davies-Colley).  ,• 

Malignant  pustule  has  been  proved  to  be  intimately  associated  with  a  i 
specific  organism,  originally  discovered  by  Davaine,  and  named  by  him  i 
hacteridiiim,  but  usually  known  as  the  hacilhis  anfhracis.  This  is  i 
now  generally  regarded  as  the  contagium.  It  is  found  in  the  blood,  in.  a 
the  fluid  of  serous  cavities,  and  in  organs  and  tissues ;  being  a  good  I 
example  of  an  organism  which  causes  rapidly  fatal  results  by  multiply-  I 
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ing  in  the  blood.  It  is  either  diffused,  or  aggregated  into  masses  in  the- 
vessels  and  lymphatics.  Anthrax  bacilli  are  also  present  in  the 
eruption,  and  in  the  surrounding  skin.  Usually  they  appear  in 
the  form  of  minute  rods  or  filaments,  motionless,  apparent!}'-  homo- 
geneous, but  the  longer  ones  are  really  made  xip  of  segments.  They 
range  from  a-sV-o-  inch  upwards,  and  are  either  sti-aight,  curved,  bent, 
or  looped.  They  may  be  cultivated,  pi^oducing  spores,  which  are  highly 
tenacious  of  life,  and  can  reproduce  the  bacillus ;  although  the 
bacilli  themselves  have  comparatively  slight  resisting  power  against 
drying,  heat,  and  chemical  antiseptics.  By  cultivation  filaments  of 
great  length  may  be  developed,  forming  loops,  curves,  or  spirals,  and 
becoming  matted  together  inextricably.  Pasteur's  researches  show  that 
these  bacilli  may  be  cultivated  and 
increased  in  the  earth  around  buried 
carcasses,  and  they  are  supposed  to 
be  carried  thence  to  the  surface  by 
earthworms,  thus  propagating  the 
disease. 

As  to  the  way  in  which  anthrax 
bacilli  produce  their  effects,  it  ap- 
pears that,  owing  to  their  enormous 
number,  they  act  partly  mechanically, 
and  by  using  up  the  oxygen  in  the 
blood  ;  but  probably  mainly  through 
the  specific  chemical  poisons  which 
they  originate.  A  toxalbumen  has 
been  seisarated  by  Brieger  and 
Praenkel  ;  while  albiimoses  and  a 
poisonous  alkaloid  have  been  obtained  by  Sydney  Martin,  both  from 
anthrax  cultures,  and  from  the  blood  and  spleen  in  infected  animals.  The 
albumoses  produce  coma  ;  while  the  alkaloid  is  a  local  irritant,  causing 
inflammatory  oedema  and  fever.    Hankin  has  also  isolated  an  albumose. 

Anatomical  Characters. — The  following  is  a  general  summary  of  the 
post-viortem  appearances  likely  to  be  met  with  in  fatal  cases  of  anthrax  : 
— Early  ricjor  mortis,  of  short  duration ;  venous  congestion  and  hypo- 
stasis; superficial  petechije ;  oedema  of  the  face;  rapid  decomposition,, 
with  subcutaneous  emphysema  of  the  neck  and  face  ;  a  tarry  condition, 
and  sometimes  a  peculiar  viscidity  of  the  blood,  which  is  indisposed  ta 
coagulate  ;  ecchymoses  or  large  extravasations  in  internal  parts  ;  con- 
gestion of,  or  hajmorrhages  in  connection  with  organs.  The  spleen  is 
usually  much  enlarged  and  softened;  and  the  liver  may  be  also 
somewhat  soft.  CBdema  and  partial  collapse  of  the  lungs  are  common. 
Vvhen  there  is  an  external  malignant  pustule,  hsemorrhagic  patches  are 
found  radiating  into  the  surrounding  tissues,  which  are  extensively 
infiltrated  with  a  blood-stained  semi-gelatinous  fluid. 

Certain  special  forms  of  anthrax  are  described,  with  correspondino- 
anatomical  characters.  In  the  pulmonary  form  the  thoracic  structures 
and  those  of  the  neck  are  mainly  or  solely  imi^licated— cellular  tissue 
iymphatic  glands,  air-tubes,  lungs,  and  pleuraD— indicated  by  much 
congestion,  swelling  of  glands,  serous  effusion,  gelatinous  oedema,  and 
inBmorrhages.  Professor  Greenfield  thinks  that  the  lesions  frequently 
present  m  the  larger  bronchi  correspond  with  the  external  malignant 
piistnie,  and  that  the  virus,  having  gained  an  entrance  by  local  infection 
oi  tJie  mucous  membrane,  is  conveyed  to  the  bronchial  glands,  and  thence> 


Fig.  12. 

Spores,  rc-flp,  and  ciiltivnted  filaments  of 
bacillus  anihracis.    x  ;,0U. 


252 


THEORY  AND   PRACTICE  OF  MEDICINK. 


into  the  blood.  In  anotlier  iovm—g astro-intestinal — the  peritoneum, 
stomach,  and  intestines  are  mainly  involved,  and  it  is  said  that  pustules 
and  carbuncles  have  been  found  in  the  intestines,  similar  to  those  on 
the  skin. 

The  anthrax  bacilli  are  found  in  the  blood  in  enormous  numbers,  and 
in  the  various  aiTected  structures,  as  already  stated. 

Symptoms. — The  symptoms  of  anthrax  present  much  variety,  but  a 
primary  division  of  cases  may  be  made  into  (1)  those  in  which  there 
are  specific  external  manifestations  ;  and  (2)  those  in  which  no  such 
manifestations  occur. 

1.  In  the  former  class,  or  those  of  true  malignant  pustule  or  carbuncle, 
the  external  local  lesion  is  first  perceived.  This  usually  results  from 
dii^ect  inoculation,  but  it  is  said  that  it  may  arise  from  general  infec- 
tion. Almost  always  some  exposed  surface  is  affected,  such  as  the 
lip,  cheek,  eyelid,  or  other  part  of  the  face,  the  neck,  or  the  hand  or 
arm.  The  malignant  pustule  appears  at  the  seat  of  inoculation  in  a 
few  hours,  or  within  two  or  three  days.  At  first  slight  redness  is 
perceived,  like  that  produced  by  the  bite  of  a  gnat ;  then  a  small 
papule  forms,  which  vesicates  at  the  top  ;  the  vesicle  bursts,  discharg- 
ing a  watery  fluid,  either  clear  or  turbid,  and  often  blood-stained.  A 
deep-red  surface  remains,  which  dries  np  into  a  central  dark-brown  or 
black  eschar  or  slough,  on  an  angry  and  hard  base.  The  tissues  around 
rapidly  swell,  and  become  oedematous,  or  hai"d  and  brawny.  The  eschar 
extends  ;  and  around  it  appears  an  erysipelatous  livid-red  areola,  upon 
which  usually  a  circle  of  secondary  vesicles  forms.  The  absorbent 
vessels  and  glands  in  the  neighbourhood  become  inflamed,  the  glands 
being  often  much  enlarged.  When  the  face  is  affected,  the  swelling  of 
the  parts  may  be  very  great,  extending  also  to  the  neck  ;  and  if  the  lip 
is  involved,  saliva  escapes  in  abundance,  and  the  breath  is  extremely 
foetid.  The  patient  often  feels  itching,  stinging,  or  buiming  seusations, 
causing  him  to  scratch  the  part.  Should  recovery  take  jilace,  the 
eschar  separates,  or  moi-e  or  less  extensive  sloughing  ensues,  and  the 
ulcerated  sux'face  left  heals  by  granulation.  Numerous  carbuncles  may 
develop  in  cases  of  malignant  pustule  from  general  infection,  but  these 
seem  to  be  merely  of  the  ordinary  kind.  In  exceptional  cases  malignant 
anthrax  otdema  is  met  with,  without  any  actual  pustule,  especially  affect- 
ing the  eyelids. 

The  general  symptoms  accompanying  the  local  phenomena  are  usually 
those  of  fever,  and  the  temperature  may  be  very  high.  Such  symptoms 
may,  however,  be  absent  or  slight,  and  even  in  sevei'e  cases  there  may  be 
little  or  no  constitutional  disturbance.  In  cases  tending  towards  a  fatal 
issue  symptoms  of  blood-poisoning  arise,  namely,  great  prostration  and 
exhaustion,  mental  depression,  cold  clammy  sweats,  a  very  weak  and 
rapid  pulse,  hui-ried  respiration,  sometimes  diarrhoea,  low  delirium  and 
other  nervous  phenomena,  ending  in  coma.  Not  uncommonly,  however, 
the  mind  is  clear  to  the  last,  but  a  cyanotic  condition  supervenes  before 
the  fatal  issue. 

2.  In  the  cases  which  have  no  external  manifestation — internal  anthrax, 
the  symptoms  are  by  no  means  always  well-defined,  and  they  are  very 
variable.  There  may  be  premonitory  symptoms  indicating  nervous  dis- 
turbance, before  those  of  an  acute  character  appear,  but  they  are  often 
absent,  the  onset  being  sudden,  with  vomiting,  rigors,  headache,  or  other 
phenomena.  The  chief  symptoms  are  marked  genei-al  prostration,  great 
mental  depression  and  anxiety,  hurried  and  laboured  breathing,  coldness 
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of  the  extremities,  and  delirium  and  other  nervous  disturbances,  though 
in  some  cases  the  mental  faculties  are  clear  to  the  last.  Usually  the 
temperature  is  not  high,  and  the  external  surface  may  be  cold  ;  but  some- 
times there  is  a  tendency  to  hyperjoyrexia.  Symptoms  of  collapse  often 
precede  a  speedily  fatal  termination,  which  results  from  the  general 
disease— a«i/jrac«4tm.  In  some  cases  pulmonary  lesions  are  prominent, 
as  revealed  by  difficult  and  laboured  breathing,  and  signs  of  cyanosis,, 
these  phenomena  being  out  of  proportion  to  the  physical  signs.  Cough 
is  rarely  a  conspicuous  symptom.  In  other  instances  symptoms  con- 
nected with  the  alimentary  canal  are  marked,  such  as  dysphagia,  some- 
times hiemorrhage  from  the  mouth  and  throat,  vomiting,  abdominal 
uneasiness  or  pain,  and  diarrhoea,  the  stools  being  sometimes  bloody. 
Sore-throat  and  swelling  of  the  glands  and  other  tissues  of  the  neck  are- 
observed  in  some  cases. 

Duration  and  Terminations. — In  fatal  cases  of  malignant  pustule- 
death  may  take  place  in  a  few  hours,  or  not  for  five  or  six  days.  The 
duration  varies  somewhat  in  the  different  forms.  Althougla  if  the 
disease  is  left  to  itself  the  termination  is  almost  always  fatal,  many  cases 
of  the  external  form  have  recovered  under  suitable  treatment. 

Diagnosis. — The  occupation  of  the  patient  is  an  imjDortant  element 
in  the  diagnosis  of  early  or  obscure  cases  of  anthrax,  and  this  complaint 
should  always  be  borne  in  mind  under  such  circumstances.  The 
external  manifestation  of  anthrax  has  been  mistaken  at  first  for  a 
mosquito-bite,  and  for  absorption  of  arsenic  through  an  abrasion ; 
later  on  for  malignant  facial  carbuncle,  a  poisoned  wound,  and  primai-y 
chancre  of  the  face.  When  the  pustule  presents  well-marked  characters,, 
there  ought  to  be  no  difficulty  in  diagnosis.  In  doubtful  cases  the  find- 
ing of  the  characteristic  bacilli  in  the  fluid  of  the  vesicle  may  verify  the 
diagnosis,  as  well  as  in  cases  where  there  is  mere  oedema.  Cultivation 
of  the  bacilli  and  inoculation  of  animals  are  most  reliable  in  diagnosis. 
Internal  anthrax  is  verydifiicult  to  diagnose  positively,  except  by  taking 
into  consideration  the  occupation  of  the  patient,  and  it  is  liable  to  be 
mistaken  for  many  other  affections. 

Prognosis. — This  is  necessarily  very  grave,  hut  if  energetic  local 
treatment  can  be  carried  out  at  an  early  period,  the  prognosis  is  much 
more  hopeful.  Cases  of  a  mild  character  also  occur  sometimes,  in  which 
recovery  takes  place. 

Treatment. — In  external  malignant  pustule  local  treatment  at  as  early 
a  period  as  possible  is  of  essential  importance,  and  even  if  the  changes 
have  advanced  considerably,  it  may  be  of  great  service.  The  local 
measures  are  free  excision  or  incision  ;  and  efficient  cauterization,  which 
IS  best  carried  out  by  means  of  strong  carbolic  acid,  nitric  acid,  or  the 
actual  cautery.  Afterwards  carbolic  dressings  must  be  used.  Greneral 
treatment  also  demands  particular  attention,  and  this  alone  can  be  carried 
out  when  there  is  no  external  manifestation  of  the  disease.  The  patient 
should  be  kept  in  a  well-ventilated  room,  and  have  abundant  nourish- 
ment, with  more  or  less  alcoholic  stimulants.  Quinine,  tincture  of  per- 
chloride  of  iron,  and  mineral  acids  may  be  given  internally  ;  and  carbolic 
acid  or  other  antiseptics  might  also  be  administered  with  advantage.  Dif- 
fusible stimulants  are  frequently  indicated,  such  as  ammonia  and  ether. 
Symptoms  must  be  treated  as  they  arise.  Incases  where  the  respiratory 
organs  are  specially  involved,  it  has  been  recommended  to  use  inhala- 
tions of  carbolic  acid  ;  and  should  there  be  abundant  pleuritic  efPusion, 
the  fluid  ought  to  be  removed. 
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The  prevention  of  malignant  pustule  is  of  great  importance  in  relation 
to  those  who,  on  account  of  their  occupation,  ai-e  exposed  to  infection. 
In  an  ordinary  way,  this  can  only  be  efficiently  carried  out  by  the 
destruction  of  all  infected  carcasses  and  hides ;  and  the  thorough  dis- 
infection of  all  materials,  especially  those  coming  from  foreign  parts, 
which  may  be  the  means  of  propagating  the  disease.  It  has  been  sug- 
gested that  the  consumption  of  a  large  quantity  of  animal  food  may 
diminish  the  danger  of  those  exposed  to  contagion.  Perchloride  of  mer- 
cury in  considerable  doses  is  said  to  fortify  against  anthrax  by  inocula- 
tion. Several  methods  of  protective  inoculation  against  the  disease 
have  been  introduced.  The  most  important  in  the  case  of  animals  is  that 
by  means  of  different  degrees  of  attenuated  virus,  according  to  Pasteur's 
method,  a  premier  vaccin  and  a  deuxieme  vaccin  being  successively  em- 
ployed. The  fact  that  protection  could  be  afforded  by  inoculation  Avas 
first  demonstrated  in  this  country  by  Duguid  and  Burdon-Sanderson, 
and  afterwards  by  G-i^eenfield,  who  used  cultivations.  Hankin  has 
affirmed  that  the  albumose  which  he  has  separated  from  the  anthrax 
bacilli  will  confer  immunity  when  injected  in  very  small  quantities. 


CHAPTER  XXI. 

EABIES— HYDROraOBIA. 

.ffitiology  and  Pathology. — Hydrophobia  is  unquestionably  a  specific 
■contagious  disease,  resulting  from  the  action  of  a  speciiic poison,\f\\\c\\  in 
the  humfin  being  is  almost  invariably  introduced  into  the  system  through 
tlie  bite  of  a  dog  suffering  from  the  affection  named  rahies,  inflicted  upon 
some  exposed  part  of  the  skin,  but  is  in  rare  instances  transmitted  from 
other  allied  animals,  as  the  cat,  wolf,  or  fox.  Only  a  certain  proportion, 
however,  of  persons  bitten  by  dogs  actually  suffering  from  rabies  take 
the  disease,  not  more  than  15  per  cent.,  according  to  Horsley.  It  may  be 
conveyed  in  consequence  of  a  dog  merely  licking  an  exposed  surface, 
especially  a  mucous  membrane;  and  it  has  even  been  supposed  that  the 
poison  may  be  absorbed  by  the  entire  skin,  where  this  is  thin.  The  con- 
tagium  is  contained  in  the  saliva  or  buccal  secretion,  and  it  is  only  through 
the  agency  of  this  fluid  that  it  enters  the  human  system;  it  is  also  present 
in  the  nexwous  system.  It  is  generally  believed  that  the  virus  of  rabies 
does  not  retain  its  power  after  death,  but  in  one  instance  the  disease  is 
said  to  have  been  conveyed  through  making  a  post-mortem  examination 
•of  a  rabid  dog.  Many  herbivora  are  liable  to  the  complaint ;  and  a  case 
is  recorded  in  which  a  groom  took  hydrophobia  through  a  scratch  which 
he  had  received  from  the  tooth  of  a  rabid  horse.  It  is  affirmed  that 
hydrophobia  can  be  transmitted  from  man  to  man.  Mental  anxiety  is 
supposed  to  predispose  to  the  disease,  and,  indeed,  some  go  so  far  as  to 
maintain  that  this  complaint  is  merely  the  result  of  mental  terror,  pi-o- 
duced  in  a  person  who  has  been  bitten  by  a  mad  dog,  and  that  it  is 
entirely  independent  of  contagion  ;  this,  however,  is  a  mere  assumption, 
against  which  there  is  the  strongest  evidence.  Males  suffer  much  more 
frequently  than  females. 
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The  infective  agent  of  i-abies  has  not  yet  been  isolated.  It  is  believed 
that  it  undergoes  a  kind  of  fermentation,  and  becomes  increased  both,  at 
the  wound  and  in  the  system.  It  mainly  affects  certain  nerves  and 
nerve-centres,  especially  the  medulla  oblongata,  which  will  account  for 
the  phenomena  observed.  Inoculation  experiments  have  shown  that  the 
virus  is  abundant  in  the  spinal  cord  and  brain ;  and  that  it  is  absent 
from  the  internal  viscera,  as  the  liver,  spleen,  and  kidneys. 

Anatomical  Characters.— The  most  striking  morbid  changes  in  rabies 
«;nd  hydrophobia  are  observed  in  connection  with  the  nei've-centres,  and 
they  are  mainly  revealed  by  microscopic  examination.  The  more 
obvious  appearances  which  have  been  described  are  marked  congestion 
•of  the  meninges  of  the  brain  and  spinal  cord ;  excess  of  serum  in  the 
ventricles ;  and  eif  usion  of  blood  or  serum  about  the  upper  part  of  the 
cord,  with  small  extravasations  into  its  substance. 

The  microscopic  changes  in  the  nerve-centres  have  been  specially 
studied  by  Gowers,  Coats,  Clilford  Allbutt,  and  others.  In  specimens 
removed  from  the  human  subject  Growers  describes  great  distension  of 
the  minute  vessels  of  the  grey  matter  of  the  cord  and  medulla; 
■distension  of  the  medium-sized  vessels,  especially  the  veins,  with 
blood,  these  also  containing  ante-mortem  clots,  portions  of  which  had 
undergone  granular  or  peculiar  changes  ;  aggregation  of  leucocytes 
within  the  peri-vascular  sheath  of  the  medium  and  larger  veins,  or 
•occasionally  infiltrating  the  adjacent  tissue;  here  and  there  diffuse 
local  infiltrations  of  similar  cells,  varying  in  size,  and  corresponding  to 
the  condition  termed  "miliary  abscess  ;  "  while  similar  small  cells  were 
scattered  thi'ough  the  tissue  much  more  abundantly  than  in  health. 
In  every  case  examined  many  vessels  were  observed  to  be  sui-rounded 
by  spaces,  either  empty  or  containing  more  or  less  granular  debris. 
The  nerve-cells  presented  comparatively  little  change.  Many  had  a 
granular  aspect ;  while  others  had  a  somewhat  swollen  appearance. 
Adjacent  to,  or  ai'ound  many  cells  were  spaces,  in  some  cases  apparently 
•empty,  in  others  containing  granules. 

These  lesions  were  found  to  be  comparatively  slight  in  the  spinal 
•cord,  but  were  much  more  marked  above  the.  decussation  of  the 
pyramids,  and  still  more  above  the  point  of  the  calamus  scriptorius. 
They  were  most  intense  in  the  neighboiTrhood  of  the  hypoglossal, 
pneumogastric,  and  glosso-jiharyngeal  nuclei,  and  slighter  in  the 
■auditory,  facial,  and  fifth  nuclei.  The  higher  part  of  the  pons  Avas 
much  less  affected.  The  region  most  affected  corresponds  to  what  is 
•regarded  as  the  "  respiratory  centre  "  of  the  medulla. 

The  morbid  appearances  observed  in  the  dog  were  similar  to  those  in 
man,  only  more  intense,  amounting  to  a  local  disseminated  myelitis. 
Changes  in  the  convolutions  have  also  been  described  by  Benedikt  in 
■^dogs  which  had  died  from  rabies. 

As  to  the  relation  of  the  vascular  changes  to  the  disease,  it  is  doubtful 
whether  they  are  primary,  or  secondary  to  irritation  of  the  nerve- 
•elements.  Dr.  Gowers  believes  that  "the  lesions  are  characteristic  of 
hydrophobia,  not  in  themselves,  but  in  their  chai^acter  and  distribution, 
being  intense  about  the  respiratory  centre,  taken  in  conjunction  with  the 
fact  that  they  are  due  to  an  acute  disease." 

Other  morbid  conditions  noted  in  cases  of  hydrophobia  ave  congestion 
of  the  throat,  larynx,  trachea,  and  bronchi ;  follicular  enlargement  in 
the  fauces,  or  sometimes  a  membraneous  deposit ;  congestion  and  leuco- 
-cytal  infiltration  of  the  salivary  glands  (Coats)  ;  hypera;mia  of  the 
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stomach,  the  miioous  membrane  being  not  unfrequently  covered  with  * 
blood-stained  mucus  ;  and  general  fluidity  of  the  blood,  with  congestion  I 
of  dependent  psirts,  often  very  marked.  Acute  desquamative  nephritix  I 
occasionally  supervenes.  j 

Symptoms. — The  period  of  incubation  of  hydrophobia  is  very  in- 
definite.   About  forty  days  is  said  to  be  the  average,  but  it  may  vary 
from  three  days  to  many  months,  or,  it  is  affii-med,  even  a  year  or  tw(). 
Horsley  states  that  the  incubation  is  affected  by  age,  beino-  short  in  < 
children;  the  part  infected,  whether  naked  or  clothed;  the  character,  j 
extent,  and  severity  of  the  wound,  punctured  wounds  being  the  most  j 
dangerous ;  and  the  animal  conveying  the  infection,  the  wolf  being  the  \ 
worst.    In  some  cases  unusual  objective  appearances  or  subjective  sensa-  j 
tions  are  developed  in  connection  with  the  cicatrix  of  the  bite,  before  the  j 
actual  symptoms  of  hydrophobia  break  out,  such  as  redness,  lividitv,  i 
swelling,  a  papular  eruption,  pain,  itching,  numbness,  tingling,  cold- 
ness, or  curious  and  ill-defined  feelings. 

In  its  cliiiical  history  hydrophobia  has  been  divided  into  thi'ee  stages,  ■ 
nfrnveA  premonitory,  furious,  und  paralytic,  but  there  is  no  definite  line  of 
demarcation  between  them.    When  the  disease  begins  to  declare  itself,  ^ 
the  patient  feels  uncomfortable,  irritable,  low-spirited,  despondent,  and 
restless  ;  loses  his  appetite,  and  sometimes  vomits ;  has  an  undefined 
feeling  of  anxiety  or  dread;  complains  of  headache  or  giddiness,  or  of 
alternate  chills  and  heats  ;  and  is  unusually  sensitive.    Then  follows  a  ' 
sense  of  oppression  in  the  chest,  with  involuntary  deep  sighing  inspira- 
tions from  time  to  time  ;  or  a  sudden  catch  in  the  breathing  may  be  first  , 
noticed,  accompanied  with  severe  pains  in  the  epigastrium,  due  to  spasm 
of  the  diaphragm.    The  subsequent  characteristic  symptoms  are  well  j 
grouped  by  Mr.  Erichsen  as: — 1.  Spasmodic  affection  of  the  muscles  of 
deglutition  and  respiration.    2.  Extreme  sensibility  of  the  surface  and 
of  the  special  senses.    3.  Excessive  mental  terror  and  agitation.  The- 
nature  of  the  malady  is  generally  revealed  to  the  patient  by  a  fit  of 
choking  brought  on  by  an  attempt  to  drink,  and  by  finding  that  swallow- 
ing has  become  difficult  or  impossible.    This  condition  becomes  rapidly 
worse,  each  attempt  at  drinking  bringing  on  a  spasmodic  paroxysm  in 
connection  with  the  muscles  of  deglutition  and  respiration,  especially  ■ 
those  of  the  mouth  and  larynx,  which  is  attended  with  a  feeling  of  intense  | 
oppression  and  impending  suffocation,  causing  great  distress.  The  sense- 
of  dyspnoea  is  very  great,  even  when  the  glottis  is  widelj'-  opened,  or 
tracheotomy  has  been  performed  (Horsley).  The  pai'oxysms  last  a  vari- 
able time,  and  when  they  are  prolonged  the  patient  loecomes  pale  and  livid, 
and  covered  with  sweat.    There  is  no  general  spasm,  and  it  is  affirmed 
that  trismus  never  occurs,  as  in  tetanus.    The  pupils  are  dilated.    Not  ; 
unfrequently  solids  can  be  swallowed  at  first  without  producing  any  ' 
disturbance.    Soon  the  sight  or  sound  of  any  liquid,  or  anything  that  i 
even  suggests  the  idea  of  drinking,  brings  on  the  spasmodic  attacks ;  i 
while  the  patient  spits  out  in  all  directions  the  viscid  secretion  which  i 
forms  in  abundance  in  the  mouth  as  fast  as  it  is  produced,  so  as  not  to  be-  ' 
tempted  to  swallow  it.    The  tongue  is  generally  clean  and  moist ;  but  ; 
the  fauces  and  palate  may  be  injected,  and  their  glands  enlarged  ;  the  { 
larynx  may  also  be  red,  and  the  voice  husky.    The  skin  and  special  | 
senses  become  extremely  sensitive,  so  that  the  least  touch  or  a  sudden  f 
sound  or  light  will  bring  on  the  spasms,  which  ultimately  extend  to  ? 
other  muscles.    The  patient  is  in  a  state  of  gi-eat  terror,  anxiety,  | 
agitation,  and  depression,  combined  with  restlessness.    Often  fits  of  B 
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furious  mania  subsequently  occur,  in  whicli  the  patient  is  extremely 
dano-erous  and  utters  strange  sounds,  whicli  has  given  rise  to  the  idea  of 
barkino-  being  a  symptom  of  hydrophobia.  In  the  intervals  the  intellect 
is  fenerally  quite  clear.  Sometimes  ther6  are  curious  persistent  delu- 
sions. As  a  rule  there  is  some  degree  of  pyrexia,  the  temperature  ranging 
from  100''  to  103",  and  the  piilse  being  quickened,  but  fever  may  be 
absent.  As  the  case  progresses  towards  a  fatal  termination,  the  special 
symptoms  diminish,  or  may  even  disaj^pear  altogether,  and  the  patient 
becomes  gradually  unconscious,  and  within  a  short  time  sinks  from 
exhaustion  and  collapse,  or  from  cardiac  failure  ;  paraplegia  has  occa- 
sionally set  in  before  death.  Albuminuria  has  sometimes  been  observed. 
In  some  instances  priapism,  with  frequent  involuntary  emissions,  is  a 
troublesome  s^-mptom. 

The  duration  of  hydrophobia  is  usually  from  two  to  four  days,  but  it 
■may  range  from  twelve  hours  to  six  or  seven  days.  In  women  and 
children  the  disease  is  said  to  run  a  comparatively  mild  course, 
although  equally  fatal.  Death  may  occur  suddenly,  from  suffocation 
during  a  fit  of  spasm. 

Diagnosis. — The  circumstances  under  whicb  it  occurs,  its  peculiar 
symptoms,  and  rapid  course,  render  the  diagnosis  of  hydrophobia  very 
easy  in  the  great  majority  of  cases.  The  chief  liability  to  ei'ror  lies  in 
the  fact  that  there  is  a  form  of  pseudo-hydrophobia,  which  may  be  met 
with  in  an  individual  who  has  been  bitten  by  a  snpposed  mad  dog, 
who  may  imagine  all  kinds  of  symptoms  simulating  the  real  disease, 
especially  if  of  a  nervous  or  hystei-ical  temperament.  The  progress  of 
events  will  soon  make  matters  clear.  It  is  said  that  hj'^drophobia  may 
possibly  be  simulated  by  tetanus,  epilepsy,  hysteria,  or  mania,  but  there 
can  rarely  be  any  actual  difficulty  in  distinguishing  it  from  these 
affections. 

Prognosis  is  very  grave,  hydrophobia  being'  practically  bopeless,  but 
possibly  recover}'-  may  take  place  in  exceptional  instances. 

Treatment. — The  most  important  indication  is  to  prevent  hydrophobia. 
Systematic  muzzling  of  dogs  is  the  most  obvious  preventive  measure, 
and  it  is  affirmed  that  in  Germany  the  disease  has  been  thus  practi- 
cally eradicated.  If  a  person  has  been  bitten  by  a  rabid  dog,  or  other 
animal,  the  immediate  measures  usually  adopted  are  to  apply  a  ligature 
above  the  bitten  pa.rt ;  to  wash  the  wound  thoroughly,  or  suck  it 
repeatedly,  provided  the  mucous  membrane  of  the  mouth  is  intact,  and 
taking  care  to  rinse  it  out  freely  afterwards  ;  to  cauterizing  the  bite  freely 
by  means  of  nitrate  of  silver,  nitric  acid,  the  actual  cautery,  caustic 
potash,  or  concentrated  carbolic  acid ;  or  to  have  recoui'se  to  complete 
excision.  It  is  recommended  to  keep  the  wound  open  for  some  weeks. 
The  patient's  mind  should  be  calmed  as  much  as  possible,  and  he  should 
be  prevented  from  brooding  over  his  danger.  Should  hydrophobia  set 
in,  he  must  be  kept  as  quiet  as  possible,  in  a  darkened  roorn,  with  two 
attendants.  There  is  no  remedy  at  present  known  which  is  of  any  real 
service  for  the  cure  of  hydrophobia,  once  the  disease  has  become 
developed.  Ilelief  may  be  afforded  by  subcutaneous  injection  of  mor- 
phine, atropine,  eserine,  or  curare  ;  by  the  application  of  the  ice-bag  to 
the  spine;  or  by  the  inhalation  of  chloroform.  The  local  applicatioii  of 
^caine  to  the  throat  may  enable  the  patient  to  take  liquid  nourishment. 
Nutrient  enemata  should  also  be  employed.  It  has  been  affirmed  that 
hydrophobia  has  been  cured  by  the  wet-pack  and  cold  baths  ;  cold 
affusion  to  the  cervical  spine  and  head;  inhalations  of  oxygen,  followed 
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by  the  administration  of  mono-bromide  of  camphor;  subcutaneous  injec-  1 
tion  of  curare ;  or  the  combined  administration  of  morphine  and  chloral 
or  calabar  bean.  , 
Protective  inoculation. — Pasteur's  method  of  preventive  inoculation  in  \ 
the  case  of  persons  who  have  been  bitten  by  animals  sufFering  from 
rabies  is  now  a  recognized  practice,  and  "  Institutes  "  for  carrying  it  out  I 
have  been  established  in  various  parts  of  the  world.    A  detailed  account  t 
of  the  treatment  is  given  by  Dr.  liuffer  in  the  British  Medical  Journal,  \ 
1889.    Briefly  the  course  of  procedure  is  as  follows : — The  virus  from  j 
the  brain  of  a  rabid  dog  is  inoculated  successively  into  a  series  of 
rabbits,  whereby  its  virulence  is  rapidly  increased,  and  the  period  of  | 
incubation  is  gradually  reduced  to  seven  days.    The  spinal  cord  of  theso  ' 
rabbits  contains  very  intense  virus,  but  when  portions  of  it  are  presei'ved 
in  dry  air,  their  virulence  gi^adually  diminishes  according  to  the  number  \ 
of  days  they  have  been  kept,  and  finally  disappears  altogether.    Dogs  < 
inoculated  first  from  cords  preserved  for  from  12  to  15  days,  and  then 
successively  with  those  kept  for  a  shorter  period,  so  that  a  progressively  ''■ 
stronger  viras  is  introduced,  gradually  acquire  immunity  against  rabies. 
The  same  principle  is  carried  out  in  the  prevention  of  hydrophobia  in 
man.    Fragments  of  spinal  cords  from  rabbits  thus  treated  are  kept 
suspended  in  dry  air  in  separate  bottles,  on  each  of  which  is  indicated 
the  number  of  days  the  portion  it  contains  has  been  drying.    An  emul- 
sion of  these  cords  is  injected  subcutaneously  into  the  patient,  beginning  ' 
with  the  one  which  has  been  longest  di'ying,  and  which  is  therefore  the  | 
mildest,  and  using  a  more  and  moi^e  virulent  one  on  successive  days,  ! 
ending  Avith  a  cord  which  has  only  been   dried  one  day.     By   this  I 
method  immunity  is  obtained  against  the  eiiects  of  the  virus  inti-o- 
duced  by  the  bite.    The  rationale  of  this  procedure  is  supposed  to  be  j 
that  the  organisms  of  rabies  produce  a  chemical  sub.stance  which  is  ^ 
destructive  to  them,  or  incompatible  with  their  development,  but  which  ^ 
is  not  destroyed  in  the  process  of  drying  in  the  same  degree  as  they  are. 
When  injected  therefore  in  larger  and  larger  quantities  from  coi'ds  dried 
for  progressively  shorter  periods,  it  protects  both  against  the  virus  | 
inti'oduced  with  it,  and  that  already  in  the  system. 


CHAPTER  XXII. 
TETANUS— LOCK-JAW. 

JEtiology. —Tetanus  is  in  the  large  majority  of  cases  of  traumatic  { 

origin,  and  therefore  as  a  rule  comes  under  the  notice  of  the  surgeon.  , 

It  may,  however,  occur  apart  from  any  obvious  wound ;  or  this  may  be  ( 

so  slight  as  to  be  considered  of  no  consequence,  or  is  not  even  recognized.  . 

Again,  tetanus  may  result  from  a  mere  blow  or  contusion,  without  any  ] 

external  lesion.    A  form  is  met  with  in  new-born  infants — tetanus  i 

neonatorum,  which  is  probably  associated  with  the  division  of  the  » 

umbilical  cord  at  birth.    In  tropical  countries  the  disease  is  said  not  u 

uncommonly  to  follow  abortion  or  delivery  at  the  full  period.  Idiopathic  or  « 

rheumatic  tetanus  has  been  attributed  to  exposure  to  cold  or  wet,  sleeping  j 
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on  damp  ground,  or  chillhig  of  the  body  while  perspiring.  Occasionally 
it  cannot  be  referred  to  any  definite  cause. 

Tetanus  was  until  recently  regarded  as  a  disease  of  the  nervous  system, 
althouo-h  for  some  time  its  infectious  nature  has  been  suspected. 
Now  it  is  classed  as  one  of  the  actcte  specific  diseases,  produced  by 
■ft  specific  bacillus,  and  capable  of  ti^ansmission  by  inoculation,  while 
it  occasionally  assumes  an  epidemic  form.  The  tetanus  bacillus,  origin- 
;ally  discovered  by  Nicolaier,  was  subsequently  isolated  and  cultivated 
by'Kitasato,  and  has  since  been  investigated  by  many  observers.  It  is 
very  minute,  occurring  in  rods  from  3  to  5  in  length,  averaging  about 
•4  /X  in  diameter,  and  growing  to  filaments  ;  and  is  slightly  motile.  In 
•cultivations  spherical  or  ovoid  spores  are  formed,  wider  than  the  rods, 
producing  curious  shapes;  and  these  possess  a  remarkable  power  of 
resistance. 

The  tetanus  bacillus  appears  to  be  widely  diffused  in  the  soil,  and  is 
-said  to  be  commonly  found  in  the  f*ces  of  healthy  horses  and  oxen,  as 
well  as  sometimes  in  putrefying  fluids.  The  disease  can  be  produced  by 
the  subcutaneous  inoculation  of  earth  or  garden  mould.  The  organism 
is  anasrobic,  only  growing  freely  in  an  atmosphere  devoid  of  oxygen ; 
but  it  can  develop  in  the  presence  of  terobic  bacteria,  which  are  supposed 
to  absorb  the  oxygen.  It  is  also  supposed  to  grow  in  fasces,  owing  to 
the  relative  deficiency  of  oxygen  in  the  intestines.  The  introduction  of 
material  containing  tetanus  bacilli  or  their  spores  into  a  partially  closed 
wound,  especially  where  ffecal  matters  abound,  is  believed  to  be  the 
immediate  cause  of  the  disease  ;  and  Avhen  tetanic  symptoms  arise  which 
-are  not  obviously  of  traumatic  origin,  it  is  assumed  that  the  point  of 
•  entry  of  the  infective  agent  has  not  been  recognized. 

It  appears  from  experimental  investigations  that  tetanus  bacilli 
multiply  but  to  a  slight  extent  in  the  wound  and  neighbouring  tissues  ; 
;and  they  only  pass  into  the  blood  at  a  later  period,  especially  during 
the  last  hours  of  life.  They  may  not  be  found  in  the  internal  organs, 
:and  inoculation  with  these  organs  shortly  after  death  will  not  produce 
.any  result,  but  they  become  more  virulent  after  a  time,  as  the  bacillus 
multiplies  j3o.si-morie??z.  The  tetanic  symptoms  are  due  to  one  or  moi'e 
chemical  diffusible  poisons,  which  the  organisms  generate  in  the  wound, 
.and  which  are  there  absorbed.  Several  investigators  have  studied  these 
poisons.    Brieger  and  Fraenkel  aSirm  that  the  chief  one  is  a  tox- 

albumen ;  but  others  consider  it  to  be  a  soluble  enzyme  or  ferment. 

They  possess  very  powerful  properties,  but  are  exceedingly  unstable,  and 
-easily  destroyed  by  heat,  chemical  agents,  etc.  Their  effects  are  produced 

when  they  are  injected  subcutaneously  or  into  the  blood,  but  not  when 
•Swallowed  or  injected  into  the  stomach.    Similar  poisons  ai-e  present  in 

the  blood  of  animals  which  have  died  of  tetanus,  as  proved  by  the 

results  of  injecting  blood  or  its  serum.   The  urine  is  also  said  to  contain 

them,  as  the  disease  can  be  produced  in  animals  by  injection  of  this 
-excretion  in  the  case  of  patients  suffering  from  tetanus.    One,  named 

tetanin,  causes  the  peculiar   symptoms  of  tetanus ;  another — tetano- 

toxine — produces    tremors,    convulsions,    and   afterwards  paralysis; 

and  a  third — spasmotoxine — excites  immediately  clonic  and  tonic  spasms 

(Brieger). 

Aaatomical  Characters. — There  are  no  lesions  characteristic  of 
tetanus.  In  traumatic  cases  the  wound  presents  various  conditions,  or 
it  may  be  quite  healed.  Occasionally  the  nerve  proceeding  from  it  is 
■unduly  vascular  or  inflamed.    The  nerve-centres  present  no  obvious 
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alterations,  but  sometimes  clianpfcs  are  observed  on  microscopical  exami- 
nation, in  the  Avay  of  pcri-vascular  exudations,  and  p-annlar  de^^enera- 
tion  of  the  nerve-cells,  wliich  ai-c  probably  mainly  the  effects  and  not 
the  cause  of  the  disease.  Certain  muscles,  especially  those  of  the  abdo- 
minal -wall,  may  be  ruptured  or  the  seat  of  ha-niorrhages.  In  fatal 
cases  the  lungs  ai^e  the  organs  most  commonly  afTected,  presenting 
signs  of  bronchitis,  congestion,  oedema,  hasmorrhages,  or  pneumonia. 

Symptoms. — The  peculiar  features  of  tetanus  are  persistent  tonic 
spasm  or  rigidity  of  the  muscles;  with  extremely  painful  paroxysms  of 
ci-amp  occurring  at  intervals.  The  patient  first  complains  generally  of 
pain  and  stiffness  behind  the  neck,  which  increases  until  the  muscles 
of  this  part  become  fixed,  the  head  being  drawn  back.  Then  trismus  or 
lock-jaw  sets  in;  and  swallowing  becomes  difficult.  Next  the  rigidity 
extends  to  the  muscles  of  the  trunk  ;  and  finally  all  the  voluntary 
muscles  may  become  involved,  except  tho.se  of  the  hands,  eye-balls,  and 
tongue.  They  feel  hard,  tense,  knotted,  and  rigid.  The  body  is 
generally  curved  backwards — opisthotonos,  but  may  be  rigidly  stretched 
out — orthotonos,  bent  forwards — emiorosthotonos,  or  laterally — pleuro- 
sthotonos.  A  very  painful  feeling  of  constriction  is  experienced  in  the 
epigastrium,  shooting  towards  the  back.  Soon  paroxysms  of  painful 
spasm  commence,  at  first  slight  and  occurring  at  long  intervals,  but 
becoming  rapidly  more  frequent,  intense,  and  jjrolonged,  so  that  they 
are  excited  by  any  slight  disturbance,  such  as  a  touch  or  a  noi.se,  or 
even  come  on  spontaneously,  at  last  being  almost  constant.  Dui-ingthes^ 
fits  the  patient  experiences  great  distress  and  suffering;  the  muscles 
stand  out  and  become  exti^emely  hard,  and  the  back  is  often  so  curved 
that  only  the  head  and  heels  touch  the  bed;  the  countenance  presents 
the  "  risus  sardonicus,"  and  has  a  peculiar  aged  expression,  combined 
■with  that  of  intense  anguish.  Breathing  is  arrested,  owing  to  the 
fixation  of  the  respiratory  muscles,  which  causes  an  exti'eme  feeling  of 
oppression  and  impending  suffocation,  but  the  act  of  respii-ation  is 
comparatively  free  in  the  intervals.  The  voice  is  Aveak.  During  the 
attacks  there  is  much  heat  and  sweating- ;  and  the  pulse  is  very  frequent 
and  small.  Soon  it  becomes  impossible  for  the  patient  to  swallow  any- 
thing, though  often  feeling  very  hungry  and  thirsty  ;  while  the  mouth 
is  clogged  with  viscid  mucus.  Sleep  is  entirely  prevented.  There  are 
no  head-symptoms,  and  the  intellect  remains  undistui-bed,  except  to- 
wards the  close,  when  there  may  be  delirium.  The  pupils  are  dilated. 
Cutaneous  sensation  is  not  affected,  but  there  is  increased  reflex  ex- 
citability. The  power  over  the  sphincters  is  retained ;  constipation  is 
,  generally  present ;  and  micturition  is.  often  difficult,  so  that  the  catheter 
is  required.  Death  is  a  very  frequent  termination,  either  from  sudden 
or  gradual  apnoea ;  from  asthenia,  in  consequence  of  exhaustion  and 
■want  of  support ;  or  from  both  causes  combined.  The  temperature  may 
be  normal  throughout  or  a  little  raised;  in  some  cases  it  rises  in  a 
remarkable  way  before  death,  reaching  107°  or  108°,  and  continues  to 
ascend  after  death  to  110°  or  more.  Recovery  takes  place  in  a  certain 
proportion  of  cases  of  tetanus,  but  convalescence  is  very  slow.  Tem- 
porary remissions  not  uncommonly  occur,  Avhich  are  apt  to  mislead  as 
to  the  ultimate  issue.  Tetanus  now  and  then  assumes  a  somewhat 
chronic  course.  It  is  usually  less  acute  in  its  progress  Avheu  idiopathic 
than  when  traumatic. 

A  peculiar  form  of  tetanus  is  described  by  Rose—hydropJwUc  ietmius, 
associated  with  injuries  affecting  the  fifth  nerve,  in  which  there  is 
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facial  paralysis,  while  spasms  of  the  throat  occur,  simulating  those  of 
hydrophobia. 

Diagnosis. — Strychnine-poisoning  is  the  chief  condition  with  whicli 
tetanus  is  likely  to  be  confounded  ;  for  their  distinctions  reference  must 
be  made  to  toxicological  works.  The  complaint  miglit  possibly  be  mis- 
taken for  hydrophobia,  especially  hydrophobic  tetanus  ;  acute  spinal 
meniiio'itis  ;  certain  cases  of  hysteria;  or  muscular  rheumatism  of  the 
neck. 

Prognosis  is  extremely  grave  in  tetanus,  as  may  be  gathered  from 
what  has  been  previously  stated,  but  the  disease  is  by  no  means  so 
•dangerous  now  as  formerly.  It  is  much  worse  in  traumatic  than  idio- 
patliic  cases ;  and  iu  those  which  follow  abortion  or  partui'ition.  The 
•danger  is  greater  also  in  pi-oportion  to  the  rapidity  of  development  of 
symptoms,  their  extent,  and  severity. 

Treatment. — The  measures  which  seem  to  be  of  most  service  in  idio- 
pathic tetanus  are  to  use  warm,  vapour,  or  hot-air  baths  freely;  to  ad- 
minister large  doses  of  hydrate  of  chloral,  bromides,  or  calabar  bean,  or 
subcutaneous  injections  of  morphine  or  eserine  ;  to  relieve  the  spasms 
by  inhalation  of  chloroform  ;  and  to  support  the  patient  by  means  of 
liquid  nourishment  and  stimulants,  introduced  by  enemata  when  they 
cannot  be  swallowed.  Belladonna  and  atropine,  aconite,  Indian  hemp, 
•cuiare,  nicotine,  and  nitrite  of  amyl  are  among  the  numerous  remedies 
I'eeommended.  All  sources  of  disturbance  must  be  removed,  and  the 
patient  kept  perfecth'-  quiet.  The  application  of  ice  to  the  spine  has 
been  advocated,  but  in  one  case  which  came  under  my  observation  no 
.good  effects  whatever  resulted  from  its  employment. 

A  special  method  of  conferring  immunity  against  tetanus,  and  also  of 
•curing  the  disease  after  it  has  developed,  has  been  introduced,  namely, 
the  subcutaneous  injection  of  a  substance  called  "  tetanus  antitoxin," 
by  Tizzoni  and  Cattani,  who  consider  it  to  be  of  the  nature  of  a  globulin 
having  the  properties  of  an  enzyme.  It  is  obtained  from  the  serum  of 
dogs  and  other  animals,  in  which  im,munity  has  been  obtained  by 
repeated  injections  of  small  doses  of  the  tetanus  poison,  or  by  other 
methods.  Cases  have  been  reported  in  which  this  treatment  is  said  to 
have  been  successful  in  the  human  subject. 


CHAPTER  XXIII. 
PESTIS— PL  AGUE. 


.Etiology.— Plague  is  a  specific  disease,  and  generally  prevails  as  an 
•epidemic,  but  may  be  sporadic.  Formerly  it  was  met  with  in  Europe, 
but  at  the  present  time  its  chief  seats  are  Syria,  Asia  Minor,  and  the 
coast  of  Barbary.  It  is  undoubtedly  contagious,  and  can  be  conveved  in 
various  ways.  The  infective  agent  has  not  been  discovered.  The  chief 
predisposing  causes  are  overcrowding  and  bad  ventilation  ;  want  of  clean- 
hness,  with  accumulation  of  filth;  insufficient  and  unwholesome  food; 
debdity  from  any  cause  ;  a  warm  and  moist  condition  of  the  air ;  and 
residence  on  a  marshy  soil,  or  in  the  neighbourhood  of  certain  rivers. 
Jiipidenaics  often  follow  famine ;  and  are  generally  preceded  by  a  sickly, 
oppressive,  warm,  and  moist  season. 
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Anatomical  Characters. — The  blood  is  dark,  and  remains  fluid  or 
coagulates  iniperfeetly,  while  it,  rapidly  putrefies.  All  the  organs  ara 
greatly  congested  and  softened,  especially  the  spleen  ;  also  the  mucous 
and  serous  membranes,  which  may  present  petechias  and  ecchymoses. 
The  serous  cavities  contain  more  or  less  effusion.  The  absorbent  glands, 
generally  are  swollen,  dark,  softened,  or  disintegrated.  Buboes  and 
carbuncles  are  usually  present. 

Symptoms. — Plague  is  characterized  by  fever,  generally  of  a  low  type, 
with  the  local  development  of  buboes,  carbuncles,  and  petechia;.  The 
period  of  tncuhation  is  very  short,  and  symptoms  may  set  in  almost 
immediately  after  exposure  to  infection.  'After  inoculation  the  distinc- 
tive glandular  swellings  are  developed  in  four  days.  The  invasion  is 
sudden  in  most  cases,  and  the  severity  of  the  constitutional  symptoms 
varies  from  a  slight  fever  to  one  of  the  most  virulent  type.  The  early 
symptoms  are  rigors,  restlessness,  a  feeling  of  debility  and  languor, 
headache  and  giddiness,  nausea  or  vomiting,  and  precordial  oppression 
or  uneasiness.  The  expression  is  heavy  and  stupid,  and  the  eyes  look 
muddy  or  suffused.  Soon  the  temperature  rises,  while  prostration 
increases,  with  a  tendency  to  syncope.  The  pulse  is  frequent,  but  weak 
or  irregular.  The  tongue  is  thickly  furred,  and  tends  to  become  dry 
and  brown  or  black,  with  sordes  on  the  teeth.  The  other  prominent 
sj^mptoms  are  vomiting,  sometimes  of  black  matters;  great  thirst;, 
diarrhoea  with  offen.sive  stools;  hurried  resjjiration ;  and  very  foul 
breath.  The  urine  is  much  diminished  in  quantity,  and  may  contain 
blood.  HfBmorrhages  from  mucous  membranes  are  not  uncommon. 
Nervous  symptoms  are  generally  present,  such  as  delirium,  stupor, 
coma,  or  convulsions.  Death  may  take  place  before  the  appearance  of 
any  local  signs. 

Buboes  are  formed  chiefly  in  connection  with  the  glands  of  the  groin, 
but  are  also  seen  in  the  axilla,  and  aboiat  the  angles  of  the  jaws.  They 
appear  at  different  periods,  being  preceded  by  darting  pains.  Generally 
they  form  abscesses,  which  discharge  and  heal  slowly,  leaving  per- 
manent scars.  Carbuncles  are  observed  mostly  on  the  limbs,  but  may 
affect  any  part  of  the  body.  They  vary  in  number  and  size,  and  are- 
liable  to  end  in  gangrene,  sometimes  thus  causing  great  destruction  of 
tissues.  PetechisB,  vibices,  and  livid  patches  are  seen  only  in  bad  cases, 
and  there  may  also  be  extravasations  of  blood  into  the  subcutaneous 
tissue  in  such  cases. 

Prognosis  is  very  grave. 

Treatment. — Attention  to  all  hygienic  measures  is  essential  in  the 
treatment  of  plague.  The  bowels  should  be  freely  opened.  An  emeiic- 
at  the  outset  is  recommended.  Nutritious  food,  stimulants,  mineral 
acids,  and  tonics  are  the  remedies  which  afford  the  best  results.  Pro- 
bably the  internal  administration  of  antiseptics  might  be  useful  in  this 
disease.  Cold  affusion  or  sponging  may  also  be  employed.  Poultices 
are  indicated  for  the  buboes  and  carbuncles,  followed  by  antiseptic: 
dressings  when  they  are  discharging. 
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CHAPTER  XXIV. 

YELLOW  FEVEE. 

Sitiology.  There  has  been  much  discussion  among  those  who  have  had 

opportunities  for  the  observation  and  study  of  cases  of  yellow  fever,  as  to 
Avhether  it  is  of  malarial  origin,  or  of  the  nature  of  a  specific  contagiotis 
disease.  Most  authorities  maintain  the  latter  view,  though  the  disease 
may  be  simulated  by  malarial  remittent  fever.  It  can  be  conveyed  by 
infection,  and  has  thus  originated  in  seaport  towns  in  this  and  other 
countries  where  vessels  have  arrived  with  cases  of  yellow  fever  on  board. 
Fomites  may  be  the  means  of  propagating  yellow  fever. 

In  certain  regions  yellow  fever  is  endemic,  and  it  occurs  also  in  severe 
epidemics.  Its  principal  seats  are  the  West  Indian  Islands,  the  seaports 
of  North  and  South  America,  the  South  Coast  of  Spain,  Mexico,  and 
the  West  Coast  of  Afi'ica.  It  i-equires  a  temperature  of  at  least  72"  F.  ; 
and  is  rarely  met  with  at  an  altitude  of  more  than  from  2,000  to  3,000 
feet  above  the  level  of  the  sea. 

Among  the  chief  external  predisposing  causes  are  mentioned  : — Long- 
continued  high  temperature ;  a  swampy  or  low-lying  and  crowded  district ; 
accumulations  of  filth,  and  other  anti-hygienic  conditions.  The  disease  is 
moi'e  liable  to  attack  children,  males,  the  white  races,  and  those  who 
have  recently  come  into  an  infected  district.  Intemperance  and  other 
excesses,  fatigue,  and  exposure  to  night  air  and  dews  also  increase  the 
liability  to  the  complaint ;  while  individual  predisposition  seems  to  exist 
in  some  instances. 

Anatomical  Characters. — The  body  may  or  may  not  be  emaciated. 
The  skin  is  of  a  deep  yellow  colour,  as  well  as  much  congested  in  depen- 
dent parts,  and  in  those  distant  from  the  centre  of  circulation.  The 
tissues  ai-e  generally  soft  and  flabby.  More  or  less  congestion  of  organs 
is  observed,  sometimes  with  extravasations  of  blood  and  effusions  into 
serous  cavities.  Softening  of  the  heart,  with  degenei-ation  of  its 
fibres,  is  usually  met  with ;  and  the  blood  coagulates  imperfectly, 
though  soft  clots  are  generally  found  in  the  cardiac  cavities.  The 
stomach  is  the  most  frequent  seat  of  morbid  changes.  It  often  contains 
more  or  less  "  black  vomit,"  or  blood  underg-oing  alterations.  Some- 
times a  black  or  bloody  mucus  sticks  to  the  lining  membrane.  Signs  of 
congestion  or  inflammation  are  present  in  most  cases.  An  inflammatory 
condition  has  been  described  in  connection  with  the  membranes  of  the 
spinal  cord  ;  and  in  the  sympathetic  system. 

Symptoms. — The  prominent  symptoms  of  yellow  fever  vary  in  dif- 
ferent epidemics,  and  cases  exhibit  all  grades  of  intensity,  from  a  very 
mild  form  of  the  disease  to  one  of  the  most  malignant  type.  Usually 
three  stages  may  be  recognized,  following  a  period  of  incubation,  the 
duration  of  which  is  usually  from  two  to  four  days,  but  it  is  said  that  it 
may  range  from  one  to  fifteen  days. 

1.  Invasion-stage. — The  attack  may  be  preceded  by  premonitory 
symptoms,  or  may  come  on  quite  suddenly.  Chills  generally  occur  at 
the  outset,  but  are  not  always  observed  in  tropical  climates.  These 
alternate  with  a  sense  of  heat,  and  soon  there  is  marked  pyi-exia,  its 
degree  being  in  proportion  to  the  pi-evious  chills,  the  temperatui-e  pre- 
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senting  a  morning  reniiKsion.  Tlie  pulse  is  frequent.,  and  in  most  cases 
full  and  strong.  The  face  is  fluslied,  the  eyes  are  red  and  suffused,  and 
the  expression  is  anxious  and  distressed.  The  skin  feels  hot,  dry,  and 
harsh.  The  tongue  is  covered  with  a  white  fur,  moist,  red  at  the  tip 
and  edges,  with  enlarged  papillres.  Sore-throat  maybe  complained  of ; 
and  there  is  a  constant  desire  for  cool  drinks  or  ice.  Gastric  symptoms 
may  be  present  from  the  first,  but  as  a  rule  they  only  become  prominent 
in  from  twelve  to  twenty-four  hours.  These  .symptoms  include  a  sense 
of  oppression,  uneasiness,  weight,  or  burning  pain  in  the  epigastrium, 
with  considerable  tenderness  ;  nausea,  violent  vomiting,  and  retching, 
the  vomited  matters  being  of  a  bilious  character,  or  containing  streaks 
of  blood  or  cliocolate-coloured  flocculi.  After  a  while  the  stomach  rejects 
evei-ything  without  any  effort.  There  is  usually  obstinate  constipation, 
witb  unhealthy  stools,  which  are  deficient  in  bile;  and  thei-e  may  be 
much  flatulence  or  tympanites.  The  urine  is  deficient  in  quantity,  of 
dark  colour,  and  generally  contains  albumen. 

Nei'vous  symptoms  are  most  distressing  in  the  majority  of  ca.ses. 
Severe  frontal  headache  is  complained  of  from  the  first,  with  shooting 
pains  in  the  temples  and  eyes.  One  of  the  earliest  and  most  prominent 
symptoms  in  most  instances,  hovvevei-,  is  pain  in  the  lumbar  region  and 
limbs,  which  often  becomes  so  intense  as  to  elicit  screams  and  groans, 
and  to  make  the  patient  writhe  in  agony.  As  this  stage  advances  the 
patient  becomes  very  restless,  the  mind  is  confused,  or  wild  and  violent 
delirium  may  set  in,  attended  with  hallucinations.  Occasionally  there  is 
more  or  less  stupor. 

The  invasion-stage  lasts  from  a  few  hours  to  two  or  three  days  usually, 
but  it  may  extend  to  four  or  five  days.    It  is  longer  in  the  milder  cases. 

2.  Stage  of  Bemission. — A  marked  improvement  is  observed  at  the 
close  of  the  first  stage,  which  in  most  cases  is  only  temporary,  but  some- 
times is  permanent,  convalescence  setting  in,  preceded  by  critical  dis- 
chai'ges.  The  symptoms  subside  more  or  less  completely,  the  jjatient 
feeling  comparatively  comfortable  and  often  hopeful,  occasionally  ap- 
pearing to  be  quite  well.  But  at  this  time  there  are  frequently  some 
unfavourable  signs,  namely,  more  marked  teiiderness  in  the  epigastrium  ; 
a  yellowish  tinge  of  the  skin  and  urine;  a  slow  pulse;  and  sometimes 
heaviness  or  stupor.  The  duration  of  this  remission  is  usually  but  a  few 
hours,  but  may  be  prolonged  to  twenty-four  hours. 

3.  Stage  of  Collapse  or  Secondary  Fever.— In  most  cases  of  yellow  fever 
signs  of  collapse  appear,  with  great  prostration  and  debility.  The  skin 
generally  assumes  a  yellow,  orange,  or  bronzed  hue,  but  not  invariably. 
This  spreads  from  the  forehead  downwards,  and  is  derived  from  the 
coloimng  matter  of  the  blood.  The  circulation  is  impeded,  the  pulse 
becoming  very  rapid,  weak,  and  irregular,  while  capillary  congestion  or 
stagnation  is  observed  in  dependent  and  distant  parts,  sometimes  accom- 
panied with  petechiiB  and  vibices;  at  the  same  time  the  heart  maybe 
beating  violently.  In  bad  cases  hasmorrhages  are  common,  especially 
from  the  mucous  surfaces.  The  tongue  tends  to  become  dry,  brown,  or 
black;  or  it  is  smooth,  red,  and  fissured;  sordes  may  also  form  on  the 
lips  and  teeth.  The  gastric  symptoms  return  and  become  very  intense. 
The  so-called  Uach  vomit  sets  in  by  degrees,  the  black  colour  being 
probably  due  to  altered  blood.  It  is  often  preceded  by  white  vomit. 
Black  vomit  is  not  a  constant  symptom,  and  the  exact  characters  of  the 
vomited  matters  vary,  pure  blood  being  sometimes  discharged.  Similar 
materials  may  pass  a^way  in  the  stools.    The  urine  is  often  more  or  less 
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■defieicMit,  and  contains  albnmen;  it  is  sometimes  entirely  suppressed  or 
retained.'  Tlie  patient  frequently  lies  in  a  state  of  apathy  and  gloomy 
indift'erence.  Ultimately  collapse  becomes  extreme,  with  a  cold,  clammy 
skin  -  slow,  sigliing  respiration;  and  hiccup.  Consciousness  may  be 
retained  to  the  last;  or  low  delirium  or  coma  may  set  in,  with  convul- 
sions at  the  close. 

In  some  cases  the  symptoms  of  this  stage  of  yellow  fever  are  those  of 
more  or  less  intense  secondary  fever,  instead  of  collapse.  This  course  of 
•events  may  terminate  in  convalescence  ;  or  the  fever  assumes  a  typhoid 
tvpe,  ending  fatally. 

"  Varieties.— As  already  stated,  great  .differences  are  obseiwed  in  the 
intensity  of  the  symptoms  of  yellow  fever  ;  and  also  in  the  nature  of  the 
phenomena  which  are  most  prominent  in  different  cases.  Some  patients 
are  prostrated  at  once,  and  die  very  speedily.  The  named  varieties 
:{ire:—l.  Algid.  2.  Sthenic.  3.  Hemorrhagic.  4.  Petechial,  h.  Typhous. 
These  several  terms  indicate  the  prominent  characters  which  are  peculiar 
to  each  vai-iety. 

Diagnosis. — Yellow  fever  is  most  liable  to  be  confounded  with  remit- 
tent malarial  fever,  but  the  points  of  distinction  will  be  indicated  under 
the  latter  disease.  Relapsing  fever  might  possibly  be  mistaken  for 
yellow  fever,  but  it  differs  in  its  course  ;  in  attacking  chiefly  the  poor 
and  destitute  ;  in  the  rarity  of  black  vomit,  and  comparative  iufrequency 
•of  jaundice  ;  and  in  being  seldom  fatal. 

Prognosis. — Yellow  fever  is  always  a  terrible  disease,  but  the  mortality 
varies  much  in  different  epidemics.  Death  usually  takes  place  from  the 
4th  to  the  6th  day,  but  may  be  delayed  to  the  9th  or  lith  day,  or  even 
to  a  much  later  period  than  this.  It  has  been  observed  that  many 
apparently  hopeless  cases  recover,  while  others  which,  seem  to  be  mild 
prove  speedily  fatal ;  hence  the  prognosis  is  very  uncertain. 

Treatment. — Attention  to  all  hygienic  measures  and  personal  rules  of 
health  is  of  prime  importance  in  the  treatment  of  yellow  fever.  At  the 
•outset  hot  drinks  and  warm  foot-baths  have  been  recommended,  with 
emetics  and  2Jii'>'gatives.  Large  doses  of  calomel  or  of  quinine  used  to  be 
given,  but  they  have  been  proved  to  be  injurious. 

It  is  important  to  excite  free  action  of  the  excreting  organs  as  soon  as 
possible.  Copious  enemata  containing  turpentine  are  serviceable.  Saline 
■drinks  may  be  given  abundantly.  The  skin  should  be  sponged  ;  or  wet- 
packing  may  be  resorted  to  if  the  patient  is  very  hot.  In  an  epidemic 
of  yellow  fever  which,  occurred  in  America,  it  is  affirmed  that  a  patient 
was  restored  when  apparently  in  a  hopeless  condition,  by  being  placed 
in  a  net  under  which  an  india-rubber  sheet  was  hung,  and  constantly 
syringed  with  iced  water.  Liquid  food  should  be  given  in  small  quantities, 
with  cool  drinks,  and  plenty  of  ice.  Alcoholic  stimulants  weil-dihited 
are  also  valuable.    Champagne  is  most  beneficial,  if  it  can  be  obtained. 

Various  symptoms  requii'e  attention  in  yellow  fever,  but.  especially 
vomiting.  For  its  relief  lime-water  and  milk,  hydrocyanic  acid,  creasote,. 
■chlorodyne,  and  chloroform  have  been  found  most  useful.  Great  care 
mu.st  be  exercised  in  the  administration  of  opium  or  morphine,  particu- 
larly if  there  is  any  tendency  to  suppression  of  urine.  Chlorodyne  is 
suggested  as  a  substitute,  in  order  to  procure  sleep  and  to  relieve  pain ; 
hot  applications  or  mustard  poultices  being  also  applied  externally  over 
pamfnl  parts.  Ha;morrhages,  collapse,  and  typhoid  symptoms  must  be 
treated  by  the  ordinary  remedies.  During  convalescence  quinine  may 
be  given,  should  recovery  take  place. 
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CHAPTER  XXV. 

CEREBRO-SPINAL  FEYER— EPIDEMIC  CEREBRO-SPIXAL. 

MENINGITIS. 

JEtiology. — Tliis  complaint  prevails  as  an  epidemic,  as  well  as  sporadi- 
cally, and  presents  the  characters  of  an  acute  specific  disease,  but  its 
exciting  cause  is  by  no  means  definitely  made  out.  Various  micrococci 
have  been  described  in  the  meningeal  exudations  ;  and  Cornil  and  Babes 
conclude  that  cerebro-spinal  meningitis  may  be  produced  by  several 
different,  but  often  associated,  micro-organisms,  of  which  the  lance- 
shaped  coccus  is  the  anost  common.  There  is  no  reliable  evidence  that 
the  disease  is  at  all  contagious.  It  has  been  attributed  to  the  action  of 
a  malarial  poison  ;  to  excessive  fatigue  ;  to  the  use  of  unwholesome  food, 
especially  diseased  grain ;  and  to  exposure  to  cold.  Among  the  chief 
predisposing  causes  are  early  age,  especially  from  fifteen  to  thirty,  the- 
complaint  being  uncommon  after  thirty-five,  and  very  rare  after  forty, 
but  not  infrequeat  in  children  ;  the  male  sex  markedly ;  and  a  cold 
season,  most  cases  occurring  during  winter  or  early  spi-ing.  Unfavour-- 
able  hygienic  conditions  do  not  seem  to  have  much  influence.  Cerebro- 
spinal fever  is  met  witb  as  an  epidemic  principally  wbere  j'oung  people 
are  collected  together,  and  it  is  particularly  common  among  young 
reci-uits  in  barracks  ;  it  may,  however,  occur  in  country  districts. 

Anatomical    Characters. — The   most  important  morbid  changes 
observed  in  cases  of  ccrebro-spinal  fever  are  those  indicative  of  inflam- 
mation of  the  membranes  of  the  brain  and  spinal  cord.     There  is 
liypergemia  of  the  scalp  and  of  the  structures  within  the  cranium,  the 
sinuses  of  the  dura  mater  containing  much  dark  fluid  or  softly-coagu- 
lated blood.    There  may  be  small  hiEmori"hagic  effusions  in  connection 
with  the  dura  mater.  The  sub-arachnoid  space  contains  excess  of  serum,, 
but  the  most  striking  appearance  is  due  to  the  jDresence  of  more  or  less 
exudation  in  this  space,  both  over  the  convexity  and  at  the  base  of  the 
brain,  though  it  is  much  more  abundant  in  the  latter  situation,  the- 
cranial  nerves  being  often  embedded  in  it.    The  amount  and  characters 
of  this  material  vary  with  the  duration  of  the  disease ;  in  cases  of  very 
short  duration  it  is  generally  in  small  quantity,  whitish,  and  soft ;  later- 
on  it  becomes  more  abundant,  yellowish   or  greenish,  and  somewhat 
purulent-looking  ;   while  in  prolonged  cases  it  is  again  whiter  and 
firmer,  there  being  also  more  sei-um  under  these  circumstances.  The- 
brain-substance  is  unduly  vascular,  and  may  be  softened,  especially  in 
the  neighbourhood  of  the  ventricles,  which  contain  in  many  cases  a  small 
quantity  of  purulent-looking  fluid,  or  occasionally  much  serum. 

The  membranes  of  the  cord  present  similar  changes,  there  being  a 
purulent  fluid  under  the  arachnoid,  with  exudation,  which  is  almost 
entirely  confined  to  the  posterior  surface. 

Bigor  viortis  is  well-marked.  Post-mortem  congestion  rapidly  sets  in  r 
and  purpuric  patches  are  usually  visible.  The  blood  is  dark  and  tarry- 
looking  ;  and  the  muscles  are  of  a  deep  colour.  The  spleen,  liver,  and 
lungs  are  often  much  congested,  and  there  maybe  signs  of  inflammatory 
complications.  Purulent  infiltration  of  the  eyeball  has  been  occasionally 
met  with;  and  also  effusion  into  the  joints. 
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Symptoms. — In  tlie  great  majority  of  cases  cerebro-spinal  fever  is 
not  ushered  in  by  any  premonitory  symptoms,  and  the  invasion  is  quite- 
sudden,  being  indicated  by  a  rigor  or  chill  ;  faintness ;  intense  head- 
ache, causing  the  patient  to  cry  out,  and  being  usually  more  or  less 
treneral,  but  sometimes  localized,  especially  at  the  back  of  the  head ; 
vertio-o;  frequently  epigastric  pain  and  cerebral  vomiting,  the  vomited 
matters  being  generally  of  a  bilious  character ;  great  restlessness  ;  and 
pyrexia.  The  pupils  are  contracted.  In  a  day  or  two  the  jjaiiT  extends 
to  the  back  of  the  neck,  and  then  down  the  spine,  being  increased 
in  this  locality  by  movement  and  pressure.  The  head  is  di^awn  back,, 
partly  voluntarily  in  order  to  relieve  pain,  partly  from  spasm  of  the- 
muscles.  In  three  or  four  days  distinct  tetanic  spasms  set  in,  there- 
being  often  well-marked  opisthotonos,  and  occasionally  trismus,  risus 
sardonicus,  or  strabismiis.  The  respiratory  muscles  may  become  in- 
volved, causing  serious  interference  with  bi-eathing.  The  skin  generally 
becomes  extremely  sensitive,  and  severe  pains  are  felt  in  the  limbs,  these 
being  aggravated  or  sometimes  only  pi'oduced  by  movements  of  the 
spine.  At  first  the  mind  is  clear,  but  soon  mental  confusion  is  observed, 
followed  by  muttering  delii'ium,  and  afterwards  by  stupor,  which  in  fatal 
cases  ends  in  deep  coma.  In  rare  instances  epileptiform  convulsions 
occur ;  or  there  may  be  hemiplegia,  paraplegia,  or  signs  of  paralysis  of 
some  of  the  cranial  nerves.  Amaurosis  is  occasionally  noticed ;  and 
deafness  is  not  uncommon. 

Early  in  the  course  of  the  disease  herpes  usually  appears,  chiefly 
about  the  lips  and  face,  but  it  may  be  observed  on  the  limbs  or  trunk. 
Other  forms  of  eruption  are  sometimes  seen  ;  and  the  body  becomes- 
more  or  less  thickly  scattered  over  with  purpuric  spots  in  bad  cases,  ini 
some  instances  considerable  patches  being  involved,  which  may  become- 
quite  black,  or  even  gangrenous  ;  in  such  cases  mucous  htemorrhages- 
are  also  liable  to  occur.  The  degree  of  pyrexia  varies  much  in  different 
cases  ;  but  the  temperature  usually  ranges  from  100"  to  103°,  in  some 
instances  rising  to  105°  or  higher.  It  has  no  regular  course,  and  often 
presents  sudden  variations,  but  there  is  generally  a  slight  evening 
exacerbation.  The  pulse  rises  to  100  or  120,  but  is  liable  to  considerable 
changes  in  frequency ;  it  is  sharp,  weak,  and  wanting  in  tone.  The  respira- 
tions are  hurried.  The  bowels  are  constipated,  and  the  abdomen  is 
retracted.  The  urine  may  contain  a  large  quantity  of  albumen  in  severe 
cases  ;  and  when  stupor  sets  in,  it  is  retained  or  passed  involuntarily. 

A  favourable  termination  of  the  complaint  is  indicated  by  a  gradual 
subsidence  of  the  nervous  phenomena  ;  restoration  of  the  mental  facul- 
ties ;  and  a  steady  fall  in  temperature.  Convalescence  is  veiy  slow, 
and  headache  usually  continues  for  some  time.  There  may  only  be 
pai'tial  restoration,  the  mind  being  permanently  impaired,  or  some  form 
of  paralysis  remaining ;  or  death  may  take  place  after  many  weeks,  from 
general  marasmus. 

Cases  of  cerebro-spinal  fever  present  much  variety  in  their  severity, 
and  in  their  exact  combinations  of  symptoms,  and  different  writers  have 
aiTanged  them  into  corresponding  groups  or  varieties. 

Complications  and  Sequelae. — These  are  not  uncommon  in  cerebro- 
spinal meningitis,  the  chief  being  inflammatory  affections  of  the  eye- 
ball, especially  the  right  one,  which  may  end  in  suppuration  and  total 
destruction  of  its  tissues ;  inflammation  of  joints,  terminating  in  forma- 
tion of  pus;  bronchitis,  pleurisy,  or  pneumonia;  pericarditis;  and 
parotitis. 
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Diagnosis.— Cerebi'o-spinal  fever  is  a  Avell-defined  disease,  charac- 
terized by  the  circumstances  under  wliich  it  arises;  its  sudden  onset; 
high  fever  ;  and  symptoms  indicative  of  grave  cerebro-spinal  meningitis. 
The  appearance  of  herpes,  or  of  purpuric  spots  and  ha-niorrliages,  would 
also  assist  the  diagnosis.  The  complaint  may  be  mistaken  at  first  for 
typhus,  typhoid,  or  relapsing  fever,  or  for  malignant  small-pox;  and 
subsequently  for  tetanus ;  but  there  is  more  dangei-  of  its  being  con- 
founded with  other  forms  of  meningitis,  especially  tubercular.  It  may 
•also  resemble  pneumonia  with  meningeal  complications. 

Prognosis. — Cerebro-spinal  fever  is  a  grave  malady,  but  the  mortality 
varies  in  diii'erent  epidemics  from.  20  or  30  to  80  per  cent.,  the  average 
being  about  60  per  cent.  The  early  appearance  of  purpuric  spots,  and 
the  ocoui'rence  of  h hemorrhages,  are  very  unfavourable  signs.  Death 
is  most  to  be  feared  during  the  first  few  days,  but  it  may  take  place 
after  many  weeks.  The  mortality  is  highest  at  the  commencement  of  an 
e])ideniic  ;  and  amongst  young  children,  or  persons  over  30  years  of  age. 

Treatment. — If  there  is  much  depression  at  the  outset,  it  is  desirable 
to  give  small  quantities  of  stimulants,  and  to  apply  heat  externally. 
■Subsequently  the  indications  arc  to  promote  absorption  of  the  exuda- 
tion ;  to  relieve  the  pain  and  muscular  spasms  ;  to  support  the  strength 
of  the  patient;  and  to  treat  symptoms  and  complications  as  they  arise. 
Mercury  and  iodide  of  potassium  have  been  given  with  the  view  of 
aiding  absorption,  but  the  former  drug  seems  to  be  quite  inadmissible 
in  the  treatment  of  cases  of  cerebro-spinal  fever.  The  application  of  a 
few  leeches  to  the  temples  or  behind  the  ears  often  relieves  the  head- 
ache. Ice  should  be  applied  constantly  to  the  head  and  along  the  spine. 
In  prolonged  cases  it  has  been  recommended  to  blister  the  nape  of  the 
neck  and  the  spinal  region.  The  most  reliable  remedies  for  relieving 
the  symptoms  are  opium  internally,  or  hypodermic  injection  of  morphine; 
hydrate  of  chloral ;  bromide  of  potassium  in  full  doses ;  and  bella- 
donna. The  patient  must  have  nutritious  and  sustaining  food  through- 
out; and  considerable  quantities  of  alcoholic  stimulants  are  frequently 
required.  Enemata  are  often  of  much  service  for  their  administration, 
as  well  as  for  the  purpose  of  acting  upon  the  bowels.  It  is  requisite  to 
pay  careful  attention  to  hygienic  conditions.  During  convalescence 
■tonics  and  good  diet  are  necessary. 


CHAPTER  XXVI. 

MALARIAL  OR  PALUDAL  FEVERS. 

I.  On  Malaria  or  Marsh-Miasm. 

There  are  certain  affections  which  have  been  almost  universally  recog- 
nized as  being  the  result  of  the  action  of  a  malarial  or  telluric  poison 
upon  the  system.  Amongst  these  the  most  striking  are  fevers  of  an 
intermittent  or  remittent  type,  and  before  considering  this  class  of  fevers 
it  will  be  expedient  to  indicate  the  main  facts  relating  to  malaria  ;  and 
to  describe  generally  the  morbid  changes  which  are  produced  by  expo- 
sure to  its  influence. 
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1  Origin  and  propagation. —  The  malarial  poison  is  ordinarily  an. 
tjmanation  from  soils  more  or  less  rich  in  organic  matter,  but  Avhicli 
are  not  devoted  to  the  maintenance  of  healthy  vegetation.  The 
essential  conditions  for  its  production  are  decomposition  of  vege- 
table oro-anic  matter  ;  a  certain  temperature  ;  and  a  certain  degree  of 
moisture.  Without  the  first  of  these  it  cannot  possibly  originate.  Very 
rarely  are  malarial  diseases  generated  under  a  temperature  of  60<^  F., 
and  the  heat  must  be  of  some  duration.  As  this  rises,  they  become 
more  prevalent  and  more  severe,  and  hence  they  exhibit  a  very  virulent 
type  in  certain  tropical  climates.  There  must  not  be  too  much  moisture, 
else  the  malarial  poison  is  absorbed  by  it ;  while  it  is  not  formed  if  the 
atmosphere  is  dry.  It  is  the  alternate  moistening  of  the  soil  and  vegeta- 
tion, and  exposure  to  the  heat  of  the  sun,  leading  to  partial  dryness  and 
decomposition,  which  usually  accounts  for  the  development  of  malaria. 

The  necessary  conditions,  as  regards  vegetable  decomposition  and 
moisture,  are  met  with  under  the  following  circumstances: — 1.  In 
marshes  and  swamps,  unless  the  soil  is  peaty  or  constantly  overflowed 
with  water,  conditions  which  materially  interfei'e  with  the  development 
of  malaria.  2.  Where  there  is  much  vegetable  matter  in  the  soils  of 
valleys  and  ravines,  at  the  bases  of  mountain  ranges  in  tropical 
climates,  in  alluvial  deposits,  along  the  banks  of  tropical  rivers,  in  old 
estuaries,  the  deltas  of  rivers,  etc.  3.  Where  surfaces  covered  with 
much  vegetation  have  been  temporarily  overflowed,  so  as  to  be  left 
moist.  4.  During  the  draining  of  lakes,  ponds,  etc.  5.  In  sandy  plains 
containing  organic  matter,  if  there  is  a  subsoil  of  clay  or  marl,  condi- 
tions often  existing  simultaneously  in  old  river  coui-ses ;  also  in  the 
lower  chalk-formations,  with  a  subsoil  of  clay  or  marl.  6.  In  cei-tain 
hard  granitic  or  trap  rocks  containing  oi'ganic  matter,  such  as  fungi, 
especially  if  they  are  disintegrating.  7.  In  turning  ap  the  soil  in 
the  early  cultivation  of  land,  digging  canals,  making  railways,  etc. 
8.  Where  copious  vegetation  has  been  cleared  away  in  dense  jungles  for 
purposes  of  cultivation,  suflicient  being  left  behind  to  decompose.  It 
frequeiitly  happens  that  the  first  result  of  attempts  at  cultivation  of  a 
new  district  is  the  pi-oduction  of  malarial  diseases,  which  ultimately 
disappear.  9.  When  tracts  of  land  are  from  any  cause  allowed  to  fall 
out  of  cultivation,  especially  if  the  soil  is  rich  in  organic  matters. 
10.  On  board  ship,  where  decomposing  vegetable  matter  is  mixed  with 
bilge-water ;  or  where  malarial  mud  has  in  any  way  been  allowed 
to  accumulate. 

The  following  conditions  influence  the  development  and  propagation 
of  malarial  affections : — 1.  Season.  Usually  these  comj^laints  are  most 
prevalent  towards  the  latter  part  of  summer  and  in  the  autumn,  and 
many  malarial  districts  may  be  visited  without  any  danger  in  the  winter,, 
which  cannot  be  approached  in  the  warm,  season.  They  are  particularly 
liable  to  occur  after  long-continued  dry  and  hot  weather,  followed  by 
warm  rains  ;  and  the  occurrence  of  rains  at  particular  times  influences 
the  prevalence  of  malarial  fevers  in  different  countries.  In  climates 
"where  the  summer  is  short,  even  though  very  hot,  they  are  not 
prevalent.  2.  Water.  Abundance  of  water  constitutes  a  protection 
agamst  malarial  affections,  because  it  absorbs  the  poison.  Hence 
they  are  temporarily  diminished  by  long  and  heavy  rains  and 
floods.  Any  deep  sheet  of  water,  especially  running  water,  aft"ords 
some  degree  of  protection,  and  thus  the  intervention  of  a  river  may 
prevent  the  poison   from    parsing   from  one  of   its   banks   to  th'o 
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■opposite  one.  A  ship  at  a  little  distance  from  shore  is  in  comparative 
safety.  Some  believe  that  sea-water  is  peculiarly  protective,  thouf^h 
it  is  said  that  the  occasional  admixture  of  salt  Avater  increases  the 
•emanations  from  marshes.  3.  Winds.  These  frequently  convey  the 
malaria  for  a  considerable  distance  along  plains,  and  may  thus  be  the 
means  of  orif^inating  malarial  affections  in  places  i-emote  from  a 
malarial  district,  also  counteracting  the  good  effects  of  the  intervention 
of  water,  etc.  On  the  other  Hand,  a  storm  may  drive  away  the  poison 
altogether.  4.  Low  districts  are  more  dangerous  than  those  which  are 
elevated,  the  malaria  tending  to  cling  to  the  earth.  By  the  aid  of 
ravines  and  hot  air,  however,  it  may  be  carried  up  mountains  to  a 
great  height,  it  is  stated  even  as  much  as  2,000  or  3,000  feet.  It 
appears,  moreover,  that  malaria  may  be  actually  developed  at  high 
altitudes,  when  the  conditions  are  favourable,  namely,  where  there  is  a 
loose  poi'ous  soil,  resting  on  a  clay  bottom  or  rocky  ba.se,  by  which  the 
moisture  is  retained,  while  there  is  sufficient  vegetable  matter  to  decom- 
pose. Thus  malarial  fevers  have  been  met  with  in  the  Apennines  at  a 
height  of  1,100  feet;  in  the  Pyrenees  at  6,000  feet;  and  in  Peru  at 
10,000  feet.  The  lower  rooms  of  houses  are  more  dangerous  than  the 
npper.  5.  Trees.  When  in  large  numbers  these  alford  decided  protection, 
both  by  interfering  with  the  propagation  of  the  poison,  and  by  keeping 
off  the  sun's  rays  from  the  soil;  in  some  cases,  however,  they  seem  to  be 
injurious.  Certain  trees  are  said  to  exex-t  a  specially  protective 
influence,  particularly  the  Eucalyptus  glohulus,  but  this  is  more  than 
doubtful.  6.  Mountains  and  liills  interfere  considerably  with  the  dis- 
semination of  malaria.  7.  Time  of  the  day.  Morning  and  evening  dews 
augment  the  danger  of  malaria  materially,  probably  from  condensing 
the  poison.  It  is  highly  dangerous  to  sleej^  in  tents  at  night  in 
malarial  districts.  8.  The  air  of  cities  in  some  way  renders  the  poison 
innocuous,  for  though  a  malarial  disease  may  be  raging  in  the  surround- 
ing districts,  it  does  not  penetrate  far  into  their  interior.  9.  Artificial 
heat  destroys  malaria,  if  sufficiently  intense.  10.  Individtial  susceptibility 
is  increased  by  certain  circumstances,  namely,  recent  arrival  in  a 
malarial  district ;  fatigue  and  exhaustion  from  any  cause  ;  exposure  to 
the  full  heat  of  the  sun  ;  sudden  changes  in  temperature,  and  chills  of 
all  kinds  ;  abuse  of  alcohol ;  exposure  to  malaria  on  an  empty  stomach  ; 
over-feeding ;  mental  exhaustion  or  nervous  depression  ;  and  over- 
crowding. Some  persons  are  far  more  susce2:)tible  than  others.  Young 
children  and  old  jjersous  are  least  subject  to  malarial  affections  ;  and 
males  are  said  to  be  more  predisposed  than  females.  White  races  suffer 
more  than  blacks.  It  has  been  aiErmed  that  the  use  of  drinking  water 
from  a  malarial  district  may  produce  malarial  diseases. 

The  conditions  which  have  just  been  discussed  do  not  exist  at  the  pre- 
sent day  in  Great  Britain  to  any  extent,  and  malarial  diseases  are  only 
met  with  in  certain  limited  districts,  especiallj^  the  Cambridgeshire  and 
Lincolnshire  fens,  and  along  the  banks  of  the  Thames  in  Kent  and 
Essex.  On  the  Continent  they  occur  in  the  flat  country  of  Holland  and 
JSTorth  Germany,  and  the  west  coast  of  Italy.  They  prevail  principally, 
however,  and  in  their  more  severe  forms,  along  the  West  Coast  of  Africa, 
and  in  many  parts  of  its  interior,  as  well  as  in  Asia,  many  districts  of 
India,  especially  along  the  Ganges  and  Indus,  and  in  parts  of  China  and 
Persia. 

2.  Nature.— The  association  of  certain  micro-organisms  wath  malarial 
conditions  is  now  generally  recognized,  and  these  are  believed  to  have  a 
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causative  relation.  A  hacillus  malarice  was  discovered  by  Klebs  and 
ToniJiiasi-Criideli  in  1879,  but  their  observations  have  not  been 
<;orroborated.  The  oi'ganisms  which  are  at  present  regarded  as  malarial 
belono-  to  the  protozoa,  and  to  a  group  known  as  hrmnatozoa,  which 
iiihabTt  the  blood.  They  were  originally  discovered  by  Laveran  in  1880, 
and  his  investigations  have  since  been  amply  confirmed  by  numerous 
■observei's  in  different  parts  of  the  woi'ld,  by  some  of  whom  the  organisms 
-were  discovered  independently.  They  present  diilcirent  characters,  and 
have  been  arranged  by  Laveran  under  four  classes,  namely  : — 1.  Spherical 
bodies,  which  are  most  common,  presenting  active  amaelaoid  movements. 
These  consist  of  hyaline  protoplasm,  all  but  the  smallest  containing  dark 
pigment  granules,  derived  from  the  hcemoglobin,  the  largest  as  a  rule 
containing  most  pigment.  They  occur  within  the  red  corpuscles,  as  Avell 
«,s  free  in  the  serum.  To  the  amteboid  forms  within  the  red  corpuscles 
jVlarchiafava  and  Celli  gave  the  nsime plasmodium  malarice.  2.  Flagellated 
■organisms  and  flagella.  These  are  frequently  observed,  one  to  four 
flagella  appearing  to  grow  chiefly  from  some  of  the  larger  spherical 
bodies  which  have  become  free,  being  very  delicate,  and  sometimes  be- 
coming detached.  The  organisms  have  a  very  rapid  lashing  movement, 
land  the  detached  flagella  have  an  independent  movement  in  the  serum. 
•3.  Crescentic  bodies  or  crescents,  found  in  the  serum,  which  are  non- 
ameeboid,  vary  in  exact  shape,  are  colourless  and  transparent,  and 
•generally  show  a  small  collection  of  dark  pigment  about  their  middle. 
4.  Bosette- shaped  or  segmented  bodies.  These  are  somewhat  spherical, 
presenting  a  central  mass  of  pigment  granules,  sometimes  surrounded 
by  a  hyaline  envelope.  Segmentation  of  the  protoplasm  takes  place  in 
Tadiating  lines  from  the  centre  to  the  periphery,  and  they  split  into 
-oval  or  elongated  bodies. 

One  or  more  kinds  of  the  organisms  thus  briefly  described  are  said  to 
he  invariably  found  in  malarial  diseases  all  over  the  world,  and  under 
no  other  circumstances.  They  are  present  in  the  blood  during  a 
paroxysm  of  fever,  and  almost  entirely  disappear  when  this  subsides, 
as  well  as  under  the  influence  of  quinine,  except  the  crescents,  which 
may  per.sist  for  some  time.  All  forms,  except  the  flagella,  can  be  studied 
in  dried  films  of  fresh  blood  on  a  warm  stage,  which  after  being  fixed  by 
heating  are  stained  for  thirty  seconds  in  a  saturated  watery  solution  of 
methyl  blue,  and  then  washed  in  water.  Inoculation  with  blood  con- 
taining these  organisms  has  produced  malarial  fever  in  man,  accom- 
panied with  their  multiplication  in  the  blood,  and  also  in  apes.  They 
liave  not  yet  been  isolated  or  cultivated  outside  the  body ;  and  it  is  not 
known  in  what  form  or  under  what  conditions  they  exist  externally, 
how  they  gain  access  into  the  system,  or  in  what  way  they  produce  the 
fever. 

The  relation  of  the  different  organisms  to  each  other  and  to  the 
several  varieties  of  malarial  disease  is  much  disputed.  Laveran  main- 
tains that  they  are  merely  stages  of  the  same  organism,  and  that  the 
flagellated  body  represents  the  stage  of  full  development.  Most 
Italian  authorities,  however,  hold  that  there  are  distinct  kinds  of 
parasite,  producing  different  types  of  fever,  in  which  the  developmental 
phases  occupy  different  periods  of  time.  The  typical  intermittent  seems 
to  be  associated  with  large  forms.  The  crescents  are  most  frequent  in 
malarial  cachexia,  or  in  the  irregular  types  of  fever.  The  segmented 
bodies  are  the  most  rare,  and  are  said  to  be  seen  especially  in  cases  of 
•quartan  fever.    The  new  generations  which  are  formed  are  said  to 
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collect  chiefly  in  the  spleen,  liver,  and  bone-marrow  during  the  non- 
febrile  intervals,  and  to  enter  the  blood  during  the  paroxysm  of  fever. 

The  changes  produced  by  malaria  can  be  explained  by  the  effects  of 
these  parasites.  They  rapidly  and  extensively  destroy  the  red  corpuscles, 
hence  causing  marked  anasmia  ;  while  pigment-granules  (melanin)  are 
formed  from  the  hemoglobin,  which  are  taken  uj)  chiefly  by  leucocytes, 
and  deposited  in  various  parts  of  the  body.  Possibly  some  of  the 
graver  phenomena  which  occur  in  connection  with  malaria  are  partly 
due  to  the  influence  of  toxic  agents  which  the  organisms  produce.  These 
organisms  and  i)igment-granules  often  lead  to  blocking  of  the  smaller 
arterioles  and  ca])illaries. 

3.  Mode  of  entrance  into  the  system,  and  general  effects. — 
Malaria  is  chiefly  iuiialed,  and  then  absorbed  by  the  pulmonary  mem- 
brane ;  it  may  also  be  taken  up  by  the  stomach,  which  it  often 
seriously  disorders  ;  and  possibly  by  the  skin.  The  malarial  organisms, 
act  on  the  blood,  as  already  indicated,  and  also  on  the  nervous 
system,  giving  rise  to  fevers,  usually  of  an  intermittent  or  remittent 
type,  but  occasionally  continuous,  followed  after  a  time  by  permanent 
organic  changes,  especially  in  the  liver  and  spleen;  while  neuralgic 
affections,  often  of  a  very  pronounced  character,  are  liable  to  be  set  up. 
Certain  other  disorders  are  attributed  to  malarial  influence,  such  as 
diari'hoea,  gastric  derangements,  palpitation  of  the  heart,  pains  in  the 
limbs  and  joints,  and  amenoi^rhoea ;  while  it  leads  to  a  general  state  of 
ill-health,  and  a  peculiar  cachexia,  with  ultimate  degeneration  of  the 
race.  A  large  number  of  males  in  some  malarial  districts  are  said  to 
be  impotent.  Dysentery  and  hepatic  abscess  are  very  prevalent  in 
certain  tropical  malarial  regions.  Malaria  imparts  a  peculiar  periodicity 
to  the  affections  which  it  originates,  and  once  they  become  established 
they  are  liable  to  recur  on  siibsequent  occasions,  quite  independent  of 
the  action  of  the  original  exciting  cause,  sometimes,  indeed,  apparently 
arising  spontaneously.  Various  complaints  tend  to  assume  a  periodic- 
character  in  malarial  districts. 

4.  Special  morbid  changes — The  blood  soon  becomes  affected  in 
malarial  fevers,  or  even  as  the  i-esult  of  mere  prolonged  exposure  to 
malarial  influence.  The  usual  changes  consist  in  Inalrapmia,  Avitli  destruc- 
tion of  the  red  copuscles  by  the  organisms  ali  eady  described,  and  the  forma- 
tion of  pigment,  which  may  be  visible  under  the  microscope.  More  or 
less  anaemia  is  thus  produced,  Avhich  ultimately  becomes  extreme,  accom- 
panied with  a  yellowish  discoloration  of  the  skin.  In  pernicious  cases 
the  serum  may  be  tinged  with  hfemoglobin  ;  while  the  smaller  capillaries 
in  certain  organs  are  crowded  with  or  obstructed  by  the  parasites, 
degenerating  red-corpuscles,  pigment-granules,  and  pigmented  leuco- 
cytes. Hemorrhages  are  liable  to  occur  from  various  parts,  which  may 
be  serious  or  even  fatal. 

The  spleen  is  one  of  the  organs  most  frequently  and  seriously  involved 
in  connection  with  malaria.  In  early  cases  it  is  merely  slightly  or 
moderately  enlarged  from  congestion,  the  swelling  subsiding  partly 
during  the  apyrexial  period  in  cases  of  ague,  but  increasing  with  every 
fresh  "attack.  In  grave  cases  the  organ  may  become  very  large  and 
markedly  soft,  the  pulp  being  lake-coloured  and  turbid.  It  has  been 
known  occasionally  to  rupture,  usually  from  external  injury,  but  in 
exce])tional  cases  spontaneously.  After  ordinary  ague  the  spleen 
assumes  its  normal  condition  sooner  or  later  under  proper  treatment^ 
but  after  repeated  attacks,  or  prolonged  exposure  to  malaria,  it  becomes 
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•nernianentlj  enlarged  and  firm,  constituting  the  so-called  ague-cake,  and 
ultimately  may  attain  a  very  considerable  size  and  weight,  being  also 
markedly  hard.  Its  capsule  is  then  more  or  less  thickened,  and  its 
trabeculte  and  special  tissues  increased;  but  the  most  remarkable 
chano-e  is  the  large  amount  of  pigment  which  collects  in  its  substance. 
This'^is  evidenced  by  a  brownish  or  yellowish-brown  colour  of  the 
parenchyma,  with  areas  of  pigmentation  ;  or  in  very  prolonged  cases  it 
IS  extremely  melanosed,  particularly  in  the  trabeculjB  and  about  the 
vessels.  The  enlargement  of  the  spleen  in  chronic  instances  may  be 
partly  due  to  albiiminoid  disease;  or  it  may  end  in  leucocythasmia. 
{See  Diseases  of  the  Spleen.) 

The  liver  also  tends  to  become  enlarged  in  malarial  cases,  but  to  a 
much  less  degree  than  the  spleen  as  a  rule.  In  ordinary  intermittent 
fever  it  is  not  materially  altered  at  first.  In  the  pernicious  form  it  is 
decidedly  swollen,  and  its  capillaries  maybe  crowded  with  degenerating 
and  deeply  pigmented  red  blood-cells.  Perivascular  infiltration  in  con- 
nection with  the  portal  branches  has  been  described.  In  chronic  cases 
the  liver  becomes  permanently  increased  in  size,  unduly  firm,  and 
pigmented.  The  colour  ranges  from  greyish-brown  to  a  deep  slate- 
grey.  In  the  portal  canals  and  beneath  the  capsule  the  connective 
tissue  is  impregnated  with  melanin.  The  increased  firmness  is  due 
more  or  less  to  a  cirrhotic  change,  resulting  from  the  irritation  pro- 
duced by  the  pigment.  Some  writers  describe  several  forms  of  paludal 
hepatitis.  Others,  however,  who  have  had  much  experience,  are  of 
opinion  that  when  marked  cirrhotic  lesions  are  met  with  in  malarial 
cases,  they  are  in  reality  the  result  of  alcoholic  excess.  Albuminoid 
disease  may  ultimately  involve  the  liver. 

The  kidneys  may  be  congested,  and  their  small  vessels  blocked  in 
grave  cases  of  malarial  fever.  In  chronic  malarial  conditions  they  may 
be  large  and  pigmented,  presenting  a  greyish -red  colour,  or  areas  of 
pigmentation.  The  pigment  is  often  abundant  in  the  renal  cells  and 
tubules  ;  or  it  may  be  diffusely  scattered,  though  particularly  abundant 
about  the  blood-vessels  and  malpighian  bodies.  Acute  nephritis  is  rare 
in  the  milder  forms  of  malarial  fever,  but  is  more  likely  to  be  met  with 
in  grave  cases.  H^moi'rhage  from  the  kidneys  is  not  uncommon  in 
connection  with  pernicious  malaria.  Chronic  Bright's  disease  is  said  to 
result  occasionally  from  malaria,  but  this  is  doubtful. 

Pneumonia  is  regarded  by  many  authorities  as  having  an  important 
relation  to  malarial  disease,  both  in  its  acute  and  chronic  forms;  and 
some  look  upon  it  as  a  special  variety  produced  by  the  malarial  poison. 
By  others  it  is  merely  considered  as  a  complication  to  be  guarded 
against,  especially  in  patients  returning  from  a  tropical  to  a  cold 
climate,  when  it  tends  to  come  on  rapidly,  often  involving  both  lungs, 
and  being  of  a  very  dangerous  character.  Osier  states  that  in  about 
400  cases  of  malaria  observed  at  the  Johns  Hopkins  Hospital  and 
Dispensary,  bronchitis  was  frequent  as  an  early  symptom,  but  there  was 
no  mdication  of  any  special  form  of  inflammation  of  the  lungs. 

Other  morbid  changes  occur  sometimes  in  connection  with  malarial 
conditions.  In  severe  cases  the  brain  exhibits  more  or  less  staining  of 
its  tissues,  which  may  become  chocolate-coloured;  with  blocking  of  the 
small  vessels  with  parasites,  etc.  In  rapidly  fatal  cases  the  muscular 
tissue  of  the  heart  becomes  the  seat  of  acute  degeneration;  or  in 
other  instances  temporary  dilatation  may  occur,  which  is  subsequently 
recovered  from.    The  stomach  and  duodenum  are  said  often  to  pre- 
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sent  evidence  of  congestion,  with  softening  of  tlie  mucous  membrane, 
and  sometimes  ulceiation.  In  chronic  cases  tlie  mucous  lining  of 
the  stomach  and  intestines  may  show  a  collection  of  slate-coloured 
pigment  in  and  about  the  blood-vessels,  sometimes  confined  to  Peyer's 
patches.  The  peritoneum  is  also  of  a  deep  slate-colour  in  some 
instances 

II.  Malarial  Diseases. 

I  now  proceed  to  consider  from  a  clinical  point  of  view  the  more 
definite  diseases  and  conditions  which  are  recognized  as  belonging 
to  the  malarial  group.  They  include  : — 1.  Intermittent  Fever  or  Ague. 
2.  Memittent  and  Continuous  Malarial  Fever.  3.  Pernicious  or  Malignant 
Fever.  4.  Malarial  Cachexia.  5.  Masked  Intermittent.  It  must  be  men- 
tioned, however,  that  there  is  no  distinct  limit  between  the  different 
types  of  malarial  fever,  while  one  type  sometimes  changes  into  another. 
A  very  high  temperature  favours  the  more  severe  forms. 

Clinical  History  and  Symptoms. — This  part  of  the  subject  will 
have  to  be  discussed  separately  in  relation  to  each  of  the  conditions  just 
mentioned. 

1.  Intermittent  Fever — Ague. — This  is  the  only  malarial  fever  which 
is  met  with  in  this  country,  and  in  daj's  gone  by  it  prevailed  much  more 
extensively  than  at  present,  being  now,  as  already  stated,  only 
developed  in  certain  limited  districts.  Cases,  however,  may  come 
under  observation  in  which  the  complaint  has  originated  in  some 
foreign  climate.  Once  it  has  become  established  in  the  system,  subse- 
quent attacks  are  liable  to  arise  without  any  further  exposui-e  to  malarial 
influence,  and  they  may  even  be  severe. 

Ague  is  characterized  clinically  by  paroxysms  of  fever,  running 
through  certain  definite  stages,  and  occurring  at  more  or  less  regular 
intervals,  with  intermediate  periods  of  complete  apyrexia. 

1.  The  invasion  is  generally  indicated  by  the  ordinary  symptoms 
premonitory  of  fever,  which  are  noticed  for  some  days  before  the  disease 
declares  itself,  the  pyrexia  presenting  well-marked  remissions,  with  a 
pei'iodic  tendency.    Sometimes  the  attack  is  sudden. 

2.  A  paroxysm  or  Jit  of  ague  consists  of  three  successive  stages, 
named  respectively  the  cold;  the  hot ;  and  the  siveating  stage. 

a.  Cold  stage. — ^Ordinarily  a  tit  of  ague  is  preceded  by  general  un- 
easiness and  languor,  inaptitude  for  any  exertion,  headache,  and  loss  of 
appetite.  Soon  the  patient  feels  cold,  first  in  the  limbs,  then  along  the 
back  and  over  the  body.  The  teeth  begin  to  chatter,  and  finally  the 
entire  frame  shivers.  At  the  same  time  the  general  surface  of  the  skin 
appears  pale  and  shrunken,  especially  that  of  the  face,  the  features 
being  pinched  and  sharp.  The  tips  of  the  fingers  and  the  lips  are  blue, 
while  in  severe  cases  the  whole  surface  assumes  a  purplish  hue.  Cutis 
anserina  is  frequently  observed.  There  is  objective  coldness  extei-nally, 
as  determined  by  a  surface  thermometer,  but  the  temperature  is  really, 
rising,  and  may'reach  105°  or  106°  in  the  rectum.  The  patient  often 
complains  of  pains  in  the  back  and  limbs,  as  well  as  of  headache.  The 
tongue  is  usually  pale,  moist,  clean,  and  cool ;  appetite  is  lost,  but  thirst 
is  a  frequent  symptom.  Nausea  and  vomiting  are  not  uncommon,  with 
uneasiness  and  a  sense  of  weight  in  the  epigastrium.  There  is  a  feeling 
of  want  of  air,  with  hurried  breathing,  and  often  a  dry  cough,  the 
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•expired  air  being  cool.  The  pulse  is  usually  frequent,  small,  and  hard; 
it  may  be  irregular. 

The  intensity  of  this  stage  varies  greatly.  There  may  be  signs  of 
.serious  depression  or  collapse,  with  a  tendency  to  stupor  or  coma.  Its 
•duration  is  very  variable.  Taut  it  usually  lasts  from  a  few  minutes  to  an 
hour  or  so. 

h.  Hot  stage. — The  transition  to  this  stage  may  be  sudden,  but  is 
-generally  gradual,  being  indicated  by  alternate  flushings  and  chilliness, 

•  or  by  parts  of  the  body  becoming  warm.  When  it  becomes  fully 
•developed,  the  skin  feels  burningly  hot  and  dry,  is  red  and  tumid,  and 
sometimes  a  patchy  rash  appears.  The  face  is  flushed,  and  the  eyes  are 
injected  and  sparkling.  There  is  intense  thirst,  with  dryness  and  heat 
•of  mouth,  total  anorexia,  a  white  tongue,  and  sometimes  nausea  or 
vomiting.  The  heart  and  great  arteries  throb,  and  the  pulse  is  gene- 
rally strong  and  full.  Respiration  is  more  quiet  than  in  the  first  stage. 
JEeadache  is  always  present,  with  a  sense  of  throbbing  ;  and  sometimes 
more  or  less  delirium  occurs,  which  may  be  very  violent,  or  convulsions 
set  in. 

This  stage  lasts  usually  from  half-an-hour  to  three  or  four  hours,  the 
extremes  being  from  two  to  eighteen  hours. 

c.  Sweating  stage. — Perspiration  breaks  out  first  about  the  forehead, 
•and  then  by  degrees  extends  over  the  body.    Its  amount  varies,  but  it  is 
generally  considerable  or  even  profuse,  so  that  the  bed-clothes  become 
saturated,  and  sometimes  even  the  bedding.    In  cases  originating  in 
•certain  malarial  districts,  the  pei-spiration  is  said  to  have  a  peculiar  sickly 
-and  most  disagreeable  odour.     It  continues  to  pour  off  for  some  time, 

•  during  which  the  pyrexia  becomes  reduced,  and  the  symptoms  rapidly 
abate;  the  patient  usually  soon  falls  asleep,  and  awakes  feeling  com- 
paratively or  quite  well.  Along  with  the  sweating  there  is  a  critical 
urinary  discharge,  and  not  unfrequently  diarrhoea.    Anasarca  has  been 

■observed  when  sweating  is  deficient. 

During  a  fit  of  ague  the  spleen  can  be  made  out  to  be  enlarged, 
-especially  after  repeated  attacks.  Herpes  about  the  lips  or  nose  is  of 
■  common  occurrence  ;  and  bronchitis  is  said  to  be  frequent  in  some  parts 

of  the  world.     Urticaria,  pui-pura,  and  other  eruptions  have  been. 

described  in  exceptional  cases. 

3.  Iniermission. — At  first  a  patient  suffering  from  ague  may  feel  quite 
•convalescent  during  the  periods  intervening  between  the  paroxysms, 

but  soon  complains  of  more  or  less  languor   and  depression,  with. 

neuralgic  pains,  and  loss  of  a^Dpetite,  at  the  same  time  becoming  pale 

and  anijemic.    After  a  while  the  spleen  and  liver  become  permanently 

•  enlarged. 


j-emperature. — The  course  of  temperature  in  ague  is  quite  character- 
istic, the  paroxysm  being  marked  by  a  rapid  ascent ;  short  and  intense 
stationary  period ;  and  ciitical  defervescence  ;  the  tempex-ature  in  the 
intervals  being  perfectly  normal.  A  rise  takes  place  as  soon  as,  or  even 
before,  the  cold  stage  begins  ;  at  first  it  is  only  slight  and  gradual,  but 
soon  becomes  rapid,  continuing  daring  the  hot  stage,  and  sometimes  into 
the  commencement  of  the  sweating  stage.  The  temperature  generally 
i-ans  up  to  105°,  but  may  reach  107°,  108°,  110°,  or  even  112°  in  hot 
climates.  When  sweating  begins,  there  is  usually  a  slight  alternate  rise 
Hnd  fall  at  first,  but  soon  a  steady  fall  sets  in,  of  2°  or  more  every  five  to 
mteen  minutes,  until  the  temperature  becomes  normal.  It  is  important 
to  notice  that  even  before  definite  fits  of  ague  occur,  and  after  they  have 
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apparently  ceased,  tlie  tempei^ature  lias  been  observed  to  rise  at  the- 
usual  periods. 

Urine. — During  the  cold  and  bot  stages  the  excretion  of  water  is. 
increased,  but  it  diminishes  at  the  close  of  the  latter  stage,  and  is  very 
deficient  while  sweating  is  going  on,  the  uriiie  becoming  concentrated,, 
and  of  high  specific  gravity.  Urea  suddenly  increases  in  amount  as 
soon  as  the  rise  of  temperature  begins,  and  this  continues  until  the 
sweating  stage  sets  in,  when  it  rapidly  or  gradually  diminishes,  often 
falling  below  the  normal.  Uric  acid  is  also  considei-ably  in  excess,  and' 
urates  are  generally  deposited  abundantly  at  the  close  of  a  fit  of  ague. 
Chloride  of  sodium  is  greatly  increased ;  while  phosphates  are  much 
dimrni.shed,  or  even  disappear  after  the  height  of  the  paroxysm. 
Albuminuria  is  not  infrequent  during  a  fit  of  ague,  and  blood  may  be 
present.  In  the  intervals  the  state  of  the  urine  varies  much.  It  is  not 
uncommonly  alkaline  in  reaction.  Urea  is  deficient  as  a  rule  during  the 
intermissions. 

Varieties. — These  are  founded  upon  the  length  of  the  interval 
between  the  fits  of  ague.  The  important  types  are: — 1.  Quotidian,  in 
which  thei-e  is  a  daily  paroxysm,  with  an  interval  of  twenty-four  hours. 
2.  Tertian,  where  a  fit  occurs  every  other  day,  the  interval  being  forty- 
eight  hours.  3.  Quartan,  a  paroxysm  taking  place  every  third  day,  the 
interval  being  seventy-two  hours.  Other  varieties  are  described,  but 
they  are  of  no  practical  significance. 

The  quotidian,  which  is  the  most  common  type,  has  the  longest 
paroxysm,  while  it  is  said  to  occur  earlier  in  the  day,  and  to  have  the 
shortest  cold  stage,  but  the  longest  hot  stage.  In  the  quartan  variety,, 
which  is  the  least  common,  the  conditions  are  just  the  opposite;  the 
tertian  being  intermediate.  Sometimes  the  fits  tend  to  begin  earlier  or 
later  each  time,  and  thus  ultimately  one  type  may  be  converted  into 
another  ;  or  the  change  may  take  place  suddenly. 

A  paroxysm  may  present  certain  peculiarities.  Occasionally  one  or 
more  of  the  stages  may  be  ill-defined  or  wanting.  The  phenomena  are 
in  rare  instances  limited  to  certain  parts  of  the  body  ;  thus  in  paralyzed 
patients  they  may  be  confined  to  the  non-paralyzed  parts. 

The  entire  duration  of  cases  of  intermittent  fever  varies  greatly  accord- 
ing to  circumstances.  The  complaint  may  subside  spontaneously  Avithin 
a  short  period,  especially  if  the  patient  removes  from  a  malarial  district ; 
it  is  then,  however,  very  liable  to  recur.  Treatment  materially  modifies- 
its  course.  If  neglected  a  permanent  disposition  to  fits  of  ague  is- 
established,  which  it  may  be  very  difiicult  or  impossible  to  get  rid  of, 
and  ultimately  a  chronic  condition  of  malarial  cachexia  is  set  up. 

2.  Remittknt  and  Continuous  Malarial  Fevkr. — The  malarial  fevers 
of  hot  climates   often  assume  a  remittent  type,  presenting  iri-cgular 
exacerbations  and  remissions,  the  latter  being  less  distinct  if  the  fever 
is  very  intense.    They  vary  much  in  their  severity ;  and  in  some  cases, 
the  pyrexia  is  practically  of  the  continued  type. 

There  are  generally  premonitorij  signs,  but  the  attack  may  be  rapidly 
or  suddenly  developed.  Gastric  irritation  is  usually  first  noticed,  there 
being  a  sense  of  uneasiness  or  oppression  at  the  epigastrium,  nausea,  and 
anorexia;  with  headache,  general  pains,  and  a  feeling  of  languor  and 
malaise  ;  or  an  initial  bronchitis  may  occur.  Chilliness  or  distinct  rigors 
may  be  experienced,  but  there  is  no  cold  stage  of  any  duration,  and  the 
temperature  rises  immediately  and  rapidly.  The  hot  stage  becomes  very 
intense,  the  skin  being  burning  and  dry,  the  face  flushed,  the  eyea. 
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ihiected,  with  extreme  headache,  gid.diness,  restlessness,  sleeplessness, 
svnd  often  delirium,  which  is  sometimes  violent.  Vomiting  and  nausea 
are  commonly  present,  the  vomited  matters  consisting  first  of  food,  then 
of  a  watery  fluid,  and  hnally  of  biliary  matters  ;  they  may  become  brown 
or  black  in  bad  cases.  A  sense  of  oppression  and  weight  is  felt  in  the 
epigastrium ;  the  tongue  is  furred  and  tends  to  dryness  ;  the  lips  are 
pai-ched  ;  and  there  is  intense  thirst.  The  pulse  is  frequent,  and  either 
full,  or  small  and  compressible.  ■  The  temperature  may  rise  to  105°  or 
106^  The  patient  looks  ill,  and  the  appearance  is  said  to  be  often  very 
suggestive  of  typhoid  fever. 

The  symptoms  generally  abate  in  from  six  to  twelve  hours,  but  may 
oontiuue  unchanged  for  twenty-four,  thirty-six,  or  forty-eight  hours,  or 
even  longer.  Some  degree  of  perspiration  usually  breaks  out  as  im- 
provement takes  place. 

The  remission  is  of  variable  duration,  a,nd  this  is  followed  by  an 
■exacerbation,  the  symptoms  being  of  greater  intensity  than  during  the 
first  paroxysm.  The  times  at  which  remissions  take  place,  as  well  as 
.their  number,  differ  in  different  cases.  When  the  disease  is  established, 
there  is  almost  invariably  a  morning  remission.  The  exacerbation  may 
begin  at  noon,  declining  towards  midnight ;  or  it  may  begin  at  midnight 
.and  last  till  morning.  In  severe  cases  there  may  be  a  double  exacerba- 
tion, namely,  at  noon  and  midnight. 

As  the  case  progresses,  signs  of  intense  adynamia  may  set  in.  Yellow- 
ness of  the  skin  is  common  (Jicematogenous  jaundice)  ;  and  haemorrhages 
sometimes  occur.  These  symptoms,  associated  with  black  vomit,  often 
•cause  remittent  fever  to  resemble  specific  yellow  fever.  Occasionally 
marked  jaundice  is  observed.  The  spleen  and  liver  are  usually  enlarged 
«,nd  tender.  The  urine  is  generally  stated  to  be  scanty,  dark,  and  of 
high  specific  gravity.  In  India  just  the  opposite  characters  were  noticed 
by  Maclean.  It  is  always  acid,  and  rarely  albuminous.  Urea  is  increased, 
■and  ui'ic  acid  diminished,  until  convalescence  is  established.  Hsematuria 
is  a  symptom  of  grave  significance  in  malarial  remittent  fever. 

The  entire  duration  of  remittent  fever  ranges  from  fi.ve  to  fourteen 
•days  usually.  The  terviinations  are  in  death,  from  blood-poisoning  or 
•exhaustion ;  in  recoveiy,  usually  ushered  in  by  free  perspiration,  but 
•sometimes  taking  place  gradually  ;  or  in  a  transition  to  the  intermittent 
■form  of  fever. 

Cases  of  malarial  remittent  fever  differ  considerably  in  their  severity 
■and  exact  characters.  In  certain  tropical  counti-ies  it  is  known  as  bilious 
remittent  fever,  and  has  received  special  names,  according  to  the  locality 
in  which  it  prevails.  With  regard  to  the  so-called  typho-malarial  fever, 
it  is  supposed  to .  be  either  typhoid  fever  modified  by  malaria,  or  the 
result  of  combined  infection.  It  occurs  chiefly  in  malarial  regions,  but 
occasionally  in  typhoid  patients  in  non-malarial  districts  who  have  been 
previously  affected  by  the  malarial  poison.  The  pyrexia  tends  to  be  of 
the  intermittent  type,  and  the  characteristic  symptoms  of  the  two 
•diseases  are  associated,  those  of  typhoid  usually  predominating.  Typho- 
malarial  fever  appears  not  to  be  so  severe  or  so  dangerous  as  simple 
typhoid. 

3.  Pernicious  or  Malignant  Fevkr. — This  term  has  been  associated 
With  certain  cases  of  malarial  disease  of  a  grave  character,  which  are  only 
met  with  in  pronounced  malarial  districts.  The  symptoms  are  often  pre- 
ceded by  attacks  of  intermittent  fever  of  a  milder  type.  They  then  super- 
vene along  with  a  paroxysm  u.sually,  but  not  always,  presenting  per-iodicity. 
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and  more  or  less  marked  febrile  stages.  In  other  instances  they  occur 
from  the  outset.  Different  types  of  pernicious  fever  are  recognized,  the 
chief  including: — a.  Nervous,  which  is  most  common,  in  which  tliei'e  is 
either  acute  delirium,  or  usually  rapidly-developing  unconsciousness, 
ending  in  coma ;  sometimes  accompanied  with  epileptiform  or  tetanic 
convulsions.  There  is  generally  high  fever,  Avith  a  dry  and  burning 
skin.  The  coma  may  continue  for  twelve  to  twenty-four  hours,  and  if 
recovery  takes  place  the  symptoms  disappear  when  sweating  begins, 
"which  is  as  a  rule  xery  profuse.  The  great  danger  lies  in  the  recurrence 
of  the  attacks,  h.  Algid,  asthenic,  or  adynamic.  Here  gastro-intestinal 
symptoms  are  pi'ominent  from  the  outset,  namely,  vomiting,  gasti-ic 
pains,  diarrhoea,  or  sometimes  dysentery,  accompanied  with  grave  pros- 
tration and  debility,  the  condition  in  some  cases  resembling  the  collapse- 
stage  of  cholera.  The  patient  complains  of  coldness  ;  and  the  tempera- 
ture may  be  normal  or  subnormal.  The  pulse  is  feeble  and  small ;  and 
respiration  is  hurried.  The  ui^ine  is  often  diminished,  and  may  be- 
suppressed.  This  condition  may  last  for  some  days,  with  slight  exacer- 
bations of  fever,  death  ultimately  occuri'ing  from  profound  asthenia.. 
Sometimes  intense  jaundice  supervenes,  along  with  gastro-intestinal 
symptoms,  and  grave  nervous  phenomena,  c.  Hemorrhagic.  As  the- 
name  suggests,  this  form  is  accompanied  with  serious  haemorrhages, 
especially  ha'mafuria,  whicb  sometimes  assumes  a  very  malignant 
character.  The  condition  appears  to  bo  really  mainly  one  of  hcemoglobi- 
nuria.  In  some  districts  it  may  assume  an  epidemic  form,  and  proves- 
very  fatal.  In  many  cases  there  is  no  distinct  febrile  paroxysm.  To  my 
knowledge  this  malarial  heematuriais  regarded  with  grave  misgiving  by 
missionaries  on  the  Congo,  and  has  caused  many  deaths  there.  Other- 
special  vai'ieties  of  pernicious  malarial  fever  are  described,  but  it  must 
suffice  to  note  that  particular  diseases  occasionally  develop  during  each 
febrile  attack,  such  as  pneumonia  or  pleuris}',  which  completely  or 
partially  disapj^ear  when  the  paroxysm  is  over. 

4.  Malaeial  Cachexia. — This  is  a  chronic  condition,  usually  met  with 
in  patients  who  have  had  repeated  attacks  of  ague  or  remittent  fever ; 
but  in  highly  malarial  districts  it  may  develop  in  those  who  have  never 
had  any  definite  acute  attacks.  It  varies  much  in  degree,  but  the- 
essential  phenomena  are  marked  antemia,  and  its  usual  symptoms, 
which  may  become  extreme,  with  a  dirty  j-ellow  or  sallow  tint  of  skin  ; 
general  debilitj^ ;  and  enlargement  of  the  spleen,  often  considerable, 
with  increased  firmness.  The  liver  maybe  also  enlarged  to  some  degree. 
In  connection  with  the  anemic  condition  there  is  frequently  oedema  of 
the  lower  extremities  ;  and  haemorrhages  may  occur,  particularly  into 
the  retina  (S.  Mackenzie).  In  the  course  of  chronic  malarial  cachexia 
irregular  febrile  attacks  not  uncommonly  occur.  (See  Diseases  of  the 
Spleen.) 

5.  Masked  Intekmittext. — The  cases  included  under  this  head  are- 
those  in  which  periodic  disturbances  occur,  supposed  to  be  due  to 
malaria,  but  without  fexev—dumh  ague.  The  most  frequent  of  these- 
disorders  is  neuralgia,  especially  of  the  supra-orbital  nerve.  Other  con- 
ditions -which  have  been  referred  to  malaria  are  ano?sthesia,  convul- 
sions, or  paralysis,  especially  pai-aplegia  ;  intermittent  hajmorrhages ; 
skin-affections  ;  and  intestinal  disturbances. 

Diagnosis.— Malarial  fevers  are  in  the  large  majority  of  cases  easily 
diagnosed  by  the  cii'cum stances  under  which  they  occur,  and  their 
peculiar  course  and  symptoms.    This  applies  more  particularly  to  ague,. 
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•which  is  the  form  met  with  in  this  country.  Difficulty  might  be  ex- 
■nei'ienced  at  first  in  recognizing  an  attack  of  ague,  if  no  definite  malarial 
exposure  could  be  traced,  or  if,  as  I  have  known  happen,  the  patient 
concealed  the  fact,  either  intentionally  or  nnintentionally,  that  he  had 
suffered  from  the  disease  previously.  Any  obscurity  should  be  cleared 
up  by  watching  the  case  for  a  few  days,  and  making  due  investigation. 
Certain  conditions  attended  with  intei'mittent  pyrexia  are  liable  to  be 
mistaken  for  malarial  fever,  especially  in  a  malarial  district,  such  as 
pytemia,  tuberculosis,  pui^ulent  phlebitis,  ulcei^ative  endocarditis,  or 
syphilis  rarely.  Those  who  have  had  much  experience  affirm  that 
^'irregular  intermittent  fever  "  is  generally  not  malarial.  In  doubtful 
cases  the  effect  of  quinine  is  highly  important  in  diagnosis ;  an  inter- 
mittent fever  which  is  only  temporarily  or  not  at  all  influenced  by  full 
doses  of  this  drug,  is  not  malarial. 

More  difficulty  may  be  experienced  in  the  case  of  the  remittent,  con- 
tinuous, or  pernicious  types,  and  grave  attacks  may  simulate  cerebral 
meningitis,  pneumonia,  cholera,  and  other  affections.  Here  also  the  effects 
of  quinine  may  be  of  service  in  diagnosis.  The  question  of  typhoid 
fever  has  already  been  alluded  to.  Malarial  remittent  fever  has  to  be 
distinguished  from  yellow  fever.  The  points  of  distinction  are  said  to 
be  that  yellow  fever  is  infectious,  has  only  one  paroxysm,  and  is  not 
periodic  ;  a  second  attack  is  very  rare ;  the  disease  cannot  prevail  at  a 
temperature  at  which  malarial  fevers  are  often  met  with ;  heemorrhages 
and  albuminuria  are  very  common,  the  latter  being  almost  invariable ; 
while  quinine  has  not  the  influence  over  the  disease  which  it  exercises 
in  the  case  of  remittent  fever.  Any  actual  difficulty  of  diagnosis  in 
cases  of  malarial  fever  is  now  said  to  be  readily  cleared  up  by  examina- 
tion of  the  blood,  which  reveals  the  organisms  already  desci'ibed. 

Malarial  cachexia  is,  as  a  rule,  easily  determined  by  the  history  of  the 
case,  the  general  appearance  and  symptoms,  and  the  enlarged  spleen. 
Difficulty  may  arise  in  cases  where  there  is  no  definite  history  of  ex- 
posure to  malarial  influence,  in  making  out  the  nature  of  a  big  spleen. 
The  so-called  "  masked  intermittents  "  are  very  ill-defined  and  uncertain, 
but  here  again  the  use  of  quinine  may  settle  the  diagnosis. 

Prognosis. — Intermittent  fever  is  not  often  directly  fatal  in  this 
country,  and  can  usually  be  cured.  Other  forms  are  exceedingly  grave, 
and  especially  those  of  the  ■pernicious  type.  Particular  symptoms  or 
complications  may  also  add  greatly  to  the  danger,  and  haemorrhages 
must  be  specially  mentioned  in  this  connection.  If  treatment  has  been 
long  delayed,  so  that  the  malarial  cachexia  has  become  firmly  established, 
with  a  very  large  spleen,  it  is  difficult,  or  even  impossible,  to  bring  about 
a  complete  cure,  though  much,  may  be  done  even  then  by  a  prolonged 
course  of  treatment.  The  quartan  type  of  ague  is  the  most  obstinate 
form  to  get  rid  of.  It  must  be  remembered  that  those  who  have  once 
suffered  from  this  disease  are  liable  to  subsequent  attacks,  apart  from 
any  exposure  to  malarial  influence. 

Treatment,— The  indications  to  be  followed,  and  the  measures  to  be 
adopted,  in  dealing  with  malarial  diseases  may  be  discussed  under  the 
following  heads : — 

1.  General  management. — In  cases  of  ordinary  ague  nothing  very  special 
13  required,  and  patients  may  be  allowed  to  get  up  during  the  interval 
between  the  fits,  if  they  feel  well  enough,  but  they  must  exercise  due  care, 
as  regards  diet,  clothing,  exposure  to  cold,  and  other  matters.  When 
dealing  witb  remittent  and  other  severe  types  of  fever,  the  patient  must 
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of  course  be  confined  to  bed,  and  particular  attention  must  be  paid  to 
all  hygienic  conditions,  especially  ensuring  that  there  is  adequate  ven- 
tilation. Constant  and  careful  nursing  is  required,  but  much  judgment 
is  often  needed  as  regards  the  administration  of  food,  which  should  be 
in  a  liquid  form,  and  nutritious.  Alcoholic  stimulants  are  called  for  in 
manv  of  these  cases  in  considerable  quantities,  but  they  must  be  used  with 
discretion,  and  their  effects  watched.  The  bowels  must  be  kept  well- 
opened,  and  for  this  purpose  calomel  may  be  of  service.  When  food 
and  stimulants  cannot  be  retained  by  the  stomach,  they  must  be  adminis- 
tered by  the  rectum. 

2.  During  the  febrile  attack. — In  the  cold  stage  of  an  ague-fit  the  patient 
should  remain  in  bed,  being  well-covered  with  blankets,  some  form  of 
dry  heat  being  applied  externally,  and  a  hot  drink  administered.  In  this 
country  nothing  fui^ther  is  necessary  as  a  rule.  When  there  is  much 
depression,  diffusible  stimulants  are  required,  and  a  dose  of  opium  may 
be  given  to  relieve  great  restlessness.  Persistent  vomiting  is  best 
checked  by  giving  an  emetic  of  sulphate  of  zinc,  with  plenty  of  warm, 
water.  If  this  stage  is  greatly  prolonged  a  hot-air  bath  may  be 
employed.  In  the  hot  stage  the  skin  should  be  sponged  freely ;  and 
cooling  effervescent  or  saline  drinks  given.  During  the  sweating  stage 
nothing  is  needed  except  to  keep  the  patient  properly  covered,  so  as  to 
prevent  a  chill. 

Similar  principles  are  to  be  followed  in  dealing  with  the  more  severe 
types  of  malarial  fever.  The  application  of  cold  to  the  head  maybe  of  great 
service ;  and  also  sponging  the  skin,  or  other  methods  for  reducing 
temperature,  which  in  grave  cases  must  be  carried  out  efficiently  and 
energetically.  Quinine  must  also  be  administered  in  large  quantity, 
but  this  point  will  be  separately  considered. 

3.  Specific  treatment. — Malarial  fevers  are  treated  by  the  class  of  drugs 
termed  antiperiodics,  of  which  the  typical  one  is  quinine.  In  ague  it  is 
given  in  the  intei^vals  between  the  attacks,  and  rarely  fails  to  bring  about 
a  speedy  cure.  There  is  much  difference  of  opinion  as  to  the  mode  in 
which  this  drug  should  be  administered.  By  some  it  is  recommended 
to  give  one  large  dose — gr.  xx-xxx,  either  before  or  at  the  close  of  the 
paroxysm.  In  a  large  number  of  cases  which  came  under  my  treatment 
many  years  ago  at  the  Liverpool  Northern  Hospital,  I  obtained  most 
satisfactory  results  from  the  administration  of  gr.  iii-iv  every  four  or 
six  hours  during  the  intermission,  and  therefore  am  disposed  to  advise 
this  practice.  In  some  cases  the  stomach  rejects  quinine,  and  then  it 
may  be  combined  with  a  small  dose  of  opium,  or  be  administered  by 
enema.  The  subcutaneous  injection  of  the  neutral  sulphate  or  hydro- 
bromate  of  quinine  has  also  been  advocated.  It  is  important  to  notice 
that  the  remedy  must  be  continued  for  some  time  after  the  paroxysms 
have  apparently  ceased,  that  is,  until  the  temperature  has  become  quite 
normal.  Various  substances  have  been  employed  as  substitutes  for 
quinine.  It  will  suffice  to  mention  cinchona  bark,  cinchonine,  quinidine, 
cinchonidine,  salicineor  salicylic  acid,  and  arsenic.  The  last  is  decidedly 
beneficial,  and  has  the  advantage  of  being  cheap.  It  is  best  given 
in  the  form  of  Fowler's  solution,  beginning  with  four  or  five  minims 
three  times  a  day,  after  meals.  A  full  dose  of  tincture  of  opium 
or  chloral  has  been  said  to  stop  an  expected  paroxysru  of  ague,  if 
given  just  before.  Hypodermic  injection  of  nitrate  of  pilocarpine  is 
also  said  to  cut  short  the  chill,  and  to  prevent  the  hot  stage,  producing 
free  sweating  very  speedily. 
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111  localities  and  during  seasons  in  wliicli  serious  cases  of  malarial 
fever  are  likely  to  occur,  it  is  of  great  importance  to  treat  even  mild 
4ittacks  promptly  and  actively  by  quinine,  in  order  to  prevent  its  more 
^o-rave  developments.  When  these  have  actually  occurred,  boldness  in  the 
:adniinistration  of  this  remedy  is  imperatively  demanded  under  all  cir- 
<;umstances.  It  should  be  given  in  from  10  to  20  grain  doses  or  more 
^very  two  hours,  until  the  system  has  become  fully  saturated,  and  cin- 
choiiism  has  been  produced,  which  may  then  be  kept  up  by  smaller 
doses.  If  quinine  cannot  be  taken  by  the  stomach,  it  must  be  intro- 
•duced  by  enema,  suppository,  or  subcutaneous  injection;  and  in  per- 
nicious fever  oven  its  direct  injection  into  a  vein  may  be  the  means  of 
saving  life.  Warburg's  tincture  has  been  found  of  service  in  serious 
malarial  conditions  which  have  not  yielded  to  quinine. 

4.  Symptoms  and  Complications. — These  often  require  special  attention, 
but  must  on  no  account  be  permitted  to  interfere  with  the  use  of  quinine. 
Vomiting,  diarrhoea,  nervous  symptoms,  haemorrhage,  collapse,  and  other 
.symptoms  must  be  treated  on  ordinary  principles.  Adynamic  symptoms 
or  signs  of  cardiac  failure  call  for  extei'nal  and  internal  stimulation, 
•with  the  administration  of  ammonia,  ether,  strychnine,  and  similar 
remedies. 

5.  Malarial  cachexia. — For  this  condition,  and  the  neuralgic  or  other 
.affections  which  may  be  associated  with  it,  quinine,  iron,  and  arsenic 
•constitute  the  most  reliable  remedies,  and  they  may  be  advantageously 
combined.  Phosphorus  or  hypophosphites,  and  strychnine  may  also  be 
found  serviceable.  The  tincture  of  eucalyptus  globulus  has  been  highly 
•extolled.  Patients  should  immediately  be  sent  from  a  malarial  region 
to  some  suitable  climate,  cai^e  being  taken  to  attend  to  hygienic  condi- 
tions ;  to  give  good  food ;  and  to  see  that  the  clothing  is  warm,  especiall_y 
if  they  have  to  undergo  a  change  from  a  hot  to  a  cold  climate,  wheji 
there  is  a  special  danger  of  pneumonia.  Various  mineral  waters  and 
'baths  may  be  useful,  such  as  Carlsbad  and  Eriedrichschall  waters,  and 
warm  baths  or  Turkish  baths. 

6.  Prophylaxis. — If  possible,  residence  in  a  malarial  district  should  be 
immediately  discontinued  in  the  case  of  anyone  who  has  become  attacked 
'by  fever.  After  a  time  individuals  may  become  acclimatized,  so  as  to 
be  able  to  return  to  such  a  locality,  and  remain  there  without  injury. 
The  precaations  to  be  taken  by  tliose^  who  are  obliged  to  reside  in 
malarial  districts  may  be  gathered  from  the  account  already  given  of  its 
causes  and  predisposing  conditions.  Evex-ything  must  be  avoided  which 
increases  the  individual  tendency  to  malarial  diseases ;  and  every 
means  of  protection  adopted,  so  far  as  this  is  possible,  in  arranging 
a  place  of  residence  and  other  matters.  The  advice  of  a  local  medical 
man,  if  it  can  be  procured,  is  here  of  the  greatest  value.  It  is  a  useful 
practice  to  give  cinchona  bark  or  quinine  daily  to  those  who  are 
•unavoidably  exposed  to  malaria.  Arsenic,  decoction  of  lemons,  garlic, 
«.nd  eucalyptus  globulus  have  also  been  used  as  preventives.  Eucalyptus 
^rees  have  been  extensively  planted  in  some  malarial  regions,  as  a  pre- 
ventive measure,  but  they  probably  act  merely  by  drying  the  soil  in  their 
•I'apid  growth,  and  have  no  speciBc  effect. 
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CHAPTER  XXVII. 

DENGUE— BE  lilBEEI— MALTA.  EEVER— 
ACTINOMYCOSIS— TRICHINOSIS. 

It  will  be  convenient  to  discuss  briefly  in  tlie  same  chapter  a  few  miscel- 
laneous diseases,  which  are  either  of  a.  febrile  nature,  or  due  to  definite- 
organisms,  although  they  have  no  actual  relation  to  each  other. 

I.  DENGUE— DANDY  FEVER— BREAKBOXE  FEVER. 

.Etiology. — Dengue  is  a  peculiar  epidemic  fever,  which  attacks  a  great 
number  of  people  in  rapid  succession.  It  is  generally  believed  that  this 
complaint  is  not  met  with  in  this  country,  but  some  who  are  familiar 
"with  it  maintain  that  the  epidemics  of  supposed  influenza  which  have 
occurred  of  late  years  were  really  dengue.  Usually  it  prevails  in  or 
near  the  tropics,  and  has  been  met  with  in  India,  Burmah,  Persia,  Egypt 
and  other  parts  of  Africa,  North  and  South  America,  and  the  West 
Indian  Islands.  The  actual  cause  of  dengue  is  not  known.  Some 
authorities,  amongst  them  Sir  Joseph  Fayrer,  believe  it  to  be  con- 
tagious, but  the  evidence  on  this  point  is  insuflicient  and  unsatisfactory. 

Symptoms. — After  an  incubation-period  of  from  twenty-four  hours  to 
ten  days,  the  invasion  is  usually  somewhat  sudden,  the  symptoms  being 
chilliness,  a  sense  of  debility  and  general  uneasiness,  with  violent  pains 
in  the  muscles  of  the  limbs  and  back,  as  well  as  in  a  variable  number  of 
joints,  which  are  somewhat  swollen.  There  is  also  headache  ;  and  the 
alimentarjr  canal  is  often  disturbed,  but  the  tongue  remains  clean.  At 
first  the  symptoms  very  much  resemble  those  of  acute  rheumatism.  In 
a  short  time  fever  sets  in,  and  sometimes  a  rash  or  papular  eruption' 
appears.  The  lymphatic  glands  and  testicles  may  be  painful  and 
enlarged.  In  from  twelve  hours  to  three  or  four  days  the  symptoms 
subside,  but  debility  remains,  with  some  painful  sensations.  After  an 
interval  of  two,  three,  or  four  days  the  fever  and  pains  return,  or  severe 
headache  sets  in.  The  tongue  becomes  much  furred,  and  there  is  con- 
siderable epigastric  uneasiness,  accompanied  with  nausea.  An  eruption 
appears  on  the  fifth,  sixth,  or  seventh  day,  especially  on  the  upper  part 
of  the  body,  which  presents  very  variable  characters,  either  resembling 
that  of  scarlatina  or  measles,  or  being  papulai-,  urticarial,  vesicular, 
pustular,  furunculous,  erysipelatous,  or  petechial.  As  it  disappear.^;,, 
scaly  desquamation  sometimes  takes  place.  The  eruption  is  attended 
with  itching  and  tingling. 

The  symptoms  of  dengue  present  very  different  degrees  of  intensity, 
and  they  may  assume  an  asthenic  character ;  in  grave  cases  hyperpp-exia, 
cardiac  failure,  pulmonary  congestion  and  oedema,  cyanosis,  or  coma 
may  supervene.  Almost  all  cases  recover,  the  average  duration  being 
about  eight  days,  but  stiffness  and  soreness  of  various  parts,  with 
debility,  may  remain  for  some  time,  and  occasionally  several  relapses 
occur.  A  few  joints  may  also  continue  swollen  and  painful  for  a  long- 
time, or  may  even  become  deformed  and  partially  anchylosed. 
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Treatment. — Emetics  are  recommended  at  the  ontset  of  an  attack  of 
dengue,  Avith  free  purgation.  The  patient  must  remain  in  bed.  A  saline- 
diaphoretic  mixture  may  he  given;  and  opium  is  to  be  freely  administered 
for  the  relief  of  pain.  The  surface  of  the  skin  may  be  sponged  in  order 
to  subdue  pyrexia ;  and  cold  applied  to  the  head  for  the  relief  of  head- 
ache. The  diet  must  be  regulated,  and  if  there  are  any  signs  of  depres- 
sion, stimulants  and  nourishing  food  should  be  given.  Quinine  and 
mineral  acids  are  recommended  during  the  remission,  as  well  as  during- 
the  period  of  convalescence. 


II.  BERIBERI— BARBIERS. 


.2Etiology  and  Pathology.— Beriberi  is  a  peculiar  disease  which  is 
met  with  in  various  hot  climates,  being  endemic  in  Ceylon,  certain 
districts  in  India,  Japa;n,  and  other  parts  of  the  world.  It  has  been 
generally  attributed  to  the  prolonged  action  of  causes  of  debility,  such  as 
certain  conditions  of  the  soil,  air,  or  water ;  great  changes  in  temperature, 
especially  if  associated  with  much  wet ;  physical  exhaustion  or  fatigue  ; 
mental  depression  ;  deficient  or  improper  quality  of  food,  especially  a. 
fish  diet ;  exhausting  diseases  ;  and  exposure  to  malaria.  The  complaint 
has  been  also  regarded  as  of  scorbutic  origin,  and  has  been  noticed 
amongst  sailors  and  fishermen  in  certain  parts.  It  does  not  appear  to- 
depeud  upon  organic  changes  in  any  of  the  viscera,  although  such 
changes  in  the  kidnej^s,  liver,  or  spleen  may  exist  in  some  cases. 
Beriberi  occurring  in  Ceylon  has  been  attributed  to  the  effects  of  the- 
entozoon  named  ancliylostomum  duodenale.  Another  view  is  that  the- 
complaint  is  due  to  a  specific  micro-organism.  As  it  occurs  in  Japan  and 
the  East  Indies,  Scheube  afl&rms  that  it  is,  in  its  clinical  and  anatomical 
relations,  a  well-characterized  multiple  peripheral  neuritis. 

Anatomical  Characters. — Beriberi  is  characterized  by  serous  effu- 
sions into  the  cellular  tissue,  serous  cavities,  and  the  substance  of  organs  ; 
accompanied  by  a  mai^ked  anssmic  state  of  the  blood.  The  tissues 
generally  are  soft  and  degenerate.  The  muscular  tissue  becomes  fatty^ 
especially  that  of  the  heart,  which  is  often  dilated.  The  kidneys  are 
lai'ge,  pale,  and  soft,  but  do  not  present  any  characteristic  lesions.. 
Changes  indicative  of  multiple  neuritis  have  been  described. 

Symptoms. — Beriberi  is  described  as  occurring  in  an  acute  and  chronic 
form,  but  the  symptoms  are  more  or  less  similar,  and  the  acute  form  often 
supervenes  on  the  chronic  state.  The  disease  is  chiefly  characterized  by 
marked  anaemia,  with  the  xisual  accompanying  symptoms  and  physical 
signs  of  this  condition  ;  rapid  general  dropsy,  the  limbs  being  much 
swollen,  and  the  serous  cavities  presenting  signs  of  effusion ;  great 
weakness,  with  feelings  of  numbness,  heaviness,  or  pain  in  the  limbs,  an 
■unsteady  or  tottering  gait,  or  sometimes  actual  jDaralysis  ;  prsecordial 
oppression  or  pain,  with  palpitation  or  irregularity  of  the  heart,  and  a 
rapid  pulse,  which  may  at  first  be  rather  hard  and  full,  but  soon  tends 
to  become  weak  and  irregular ;  dyspnoea,  the  breathing  being  hurried,, 
and  m  .some  cases  irregular  and  painful  ;  a  diy  and  hot  skin  at  first; 
scanty,  concentrated  urine,  non-albuminous  as  a  rule,  or  it  may  become 
almost  suppressed  ;  and  in  some  cases  superficial  petechise,  or  hcomor- 
rhage  from  the  alimentary  canal.  The  face  is  sometimes  livid,  as  well 
as  puffy,  and  the  expression  anxious.  Among  the  symptoms  which  have 
been  noticed  in  individual  cases  are  drowsiness  or  stupor;  vomiting  ;  and 


284 


THEORY  AND  PKACTICE  OF  MEDICINE. 


burning  of  the  feet.  Appetite  soon  becomes  lost,  and  the  bowels  are  con- 
stipated. In  cases  tending  towards  a  fatal  issue  the  surface  becomes 
•cold,  the  pulse  shows  signs  of  failure,  and  death  occurs  from  exhaustion, 
syncope,  embolism,  or  thrombosis,  llecovery  often  takes  place  in  the 
milder  and  more  chronic  forms  of  bei-iberi.  The  exact  symptoms  differ 
considerably  in  individual  cases. 

Treatment. — Beriberi  is  both  prevented,  and  treated  when  it  occurs, 
by  due  attention  to  diet,  clothing,  hygienic  surroundings,  habits  of  life, 
and  other  conditions  which  have  an  influence  in  originating  the  disease. 
Tonics  and  stimulants  are  often  of  service  ;  while  the  dropsical  accumu- 
lations may  be  "combated  by  diaphoretics  and  diuretics.  Among  the 
special  remedies  recommended  in  the  treatment  of  beriberi  may  be 
mentioned  preparations  of  iron,  turpentine,  ergotin,  belladonna,  and  nux 
vomica.  Opium  or  allied  agents  may  be  required  to  allay  pain  or 
irritability;  while  other  symptoms  or  complications  often  demand 
•attention. 

III.  MALTA  FEVER. 

JEtiology  and  Patliology. — Afebrile  disease  is  endemic  in  the  island 

•of  Malta,  and  sometimes  breaks  out  in  epidemics,  which  of  late  years  has 
attracted  much  attention,  and  therefore  demands  brief  notice.  It  also 
■occurs  in  Naples  and  other  parts  of  the  Mediterranean — hence  named 
Neapolitan  and  Mediterranean  fever.  Whether  it  is  identical  with  the 
so-called  "rock  fever"  of  Gibraltar  is  undecided.  Malta  fever  affects, 
as  a  rule,  young  persons  from  10  to  30,  and  is  very  rare  over  50.  Station 
in  life  has  no  influence.  The  complaint  prevails  chiefly  in  summer,  and 
•especially  in  July.  There  is  no  evidence  that  it  is  at  all  infectious.  One 
attack  seems  to  confer  immunity  against  a  second. 

What  the  real  nature  of  Malta  fever  is  cannot  be  definitely  stated. 
By  dift'erent  authorities  it  has  been  regarded  as  an  anomalous  form  of 
malarial  fever ;  a  typho-malarial  fever ;  an  adeno-typhoid,  with  enlarge- 
ment of  the  mesenteric  glands  ;  or  an  independent  disease,  due  to  a 
•specific  micro-organism.  Dr.  David  Bruce  affirms  that  a  definite 
minute,  round  or  oval  micrococcus  is  found  in  the  organs  in  every 
fatal  case,  which  can  be  readily  cultivated,  and  has  been  successfully 
inoculated  into  a  monkey.  The  spleen  is  enlarged  and  soft ;  but  there 
are  none  of  the  characteristic  lesions  of  typhoid  fever. 

Symptoms  and  Course.— The  incubation-pei'iod  in  Malta  fever  is 
«aid  to  be  about  ten  days.  The  disease  develops  gradually,  the  early 
symptoms  being  headache,  either  mild  or  severe,  sleeplessness,  loss  of 
appetite,  thirst,  nausea  and  sometimes  vomiting,  a  feeling  of  weight  and 
tenderness  in  the  epigastrium,  and  constipation  usually,  diarrhoea  being 
the  exception.  The  spleen  and  liver  become  somewhat  enlarged  and 
tender.  Occasionally  tympanites  and  gurgling  in  the  right  iliac  fossa 
are  noticed.  There  is  almost  always  slight  cough  and  expectoration. 
Profuse  sweating  occurs,  often  with  sudamina,  but  no  cutaneous  erup- 
tion. There  may  be  slight  delirium  at  night.  After  a  week  or  two 
most  of  these  symptoms  subside,  and  a  prolonged  period  of  irregular 
fever  sets  in,  interrupted  by  indications  of  apparent  but  deceptive  con- 
valescence, followed  by  relapses.  Different  observers  give  different 
•descriptions  of  the  phenomena  which  occur  in  the  course  of  the  disease. 
They  appear  to  be  chiefly  progressive  weakness  and  wasting ;  abundant 
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sweats,  especially  at  night,  wliich  give  no  relief;  rlieamatic  affections  of' 
the  joints,  attacking  cUEerent  articulations  successively,  or  sometimes, 
iuvoiving  a  large  number  simultaneously,  both  large  and  small ;  pains 
associated  with  nerves,  or  with  tendons  and  aponeuroses,  indicated  by 
intercostal  neuralgia,  lumbar  or  sacral  pains,  sciatica,  or  pain  about  the 
tendo  Achillis  and  ankle ;  and  orchitis,  which  may  aft'ect  one  or  both 
testicles. 

Dr.  Veale  has  described  cases  in  which,  the  intervertebral  joints,, 
especially  those  of  the  lumbar  region,  and  the  sacro-iliac  synchondroses- 
were  so  sevei-ely  affected  that  the  patients  dreaded  every  movement,  and 
would  lie  for  daj^s  in  one  position.  There  seems  to  be  usually  an  in- 
clination for  food,  and  patients  take  fluid  nourishment  and  stimulants 
freely  without  any  ill-eifects.  The  bowels  are  generally  constipated, 
but  in  some  descriptions  diarrhoea  is  said  to  be  frequent.  The  tongue 
maybe  clean  or  thickly-coated.  Rigors  and  severe  headache  may  occur 
at  the  commencement  of  the  i-elapses. 

The  temperature  in  Malta  fever  is  chiefly  characterized  by  its  irregu- 
larity. It  may  be  of  the  continued  or  intermittent  type,  or  one  may 
change  into  the  other.  Some  cases  present  a  prolonged  irregular 
elevation  of  temperature.  As  a  rule  it  ranges  high,  from  104°  to  106°. 
It  may  reach  105°  in  the  evening,  and  be  nearly  normal  in  the  morning. 

Diagnosis. — Assuming  Malta  fever  to  be  an  independent  disease,  it 
has  to  be  specially  distinguished  from  typhoid  fever.  In  rapidly  fatal 
cases  this  seems  impossible.  Ordinary  cases  are  said,  however,  to  be 
readily  differentiated  by  the  symptoms,  course,  and  small  mortality. 
The  detection  of  their  several  organisms  is  regarded  by  Dr.  Bruce  as  an 
important  element  in  the  diagnosis  between  typhoid  and  Malta  fever. 

Frognosis. — The  large  majority  of  cases  of  Malta  fever  recover,  the- 
mortality  being  given  as  only  2  per  cent.  Convalescence,  however,  is 
very  slow. 

Treatment. — This  consists  chiefly  in  attending  to  hygienic  conditions 
and  good  nursing  ;  keeping  up  the  patient's  strength  by  suitable  diet 
and  stimulants,  when  required ;  and  relieving  symptoms.  At  the  out- 
set antipyrine  is  often  of  use  for  headache  and  sleeplessness.  The- 
various  pains  may  be  alleviated  by  anodyne  liniments,  or  in  severe  cases 
subcutaneous  injection  of  morphine  may  be  required.  The  bowels  must 
be  kept  open  by  simple  aperients  or  enemata.  Various  medicines  have 
been  tried  to  affect  the  course  of  the  disease,  but  without  success.  Change 
of  climate  is  helpful  duxing  convalescence. 


IV.  ACTINOMYCOSIS. 


.SItiology  and  Pathologfy. — The  disease  thus  named  is  one  which 
jiarticularly  affects  horned  cattle  and  swine,  but  of  late  years  several 
cases  have  been  met  with  in  the  human  subject,  the  first  having  been 
described  by  James  Israel.  It  is  a  specific  disease,  caused  by  a  definite 
micro-organism,  the  actinomyces  hovis  or  ray-fungus,  originally  discovered 
by  Bollinger,  which  is  believed  to  belong,  or  to  be  closely  allied,  to  the 
cladnthricecB.  This  organism  presents  different  forms  under  the  micro- 
scope, but  these  are  probably  merely  different  stages  of  its  growth.  It 
IS  introduced  into  the  system  generally  through  the  mouth  and  pharynx, 
or  the  air-passages;  but  occasionally  it  is  directly  aspirated  into  the 
fnngs  ;  or  the  mucous  membrane  of  the  intestines,  especially  the  large 
intestine,  may  be  the  primary  seat  of  infection.    In  the  mouth  and  its 
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Ticinity  the  fungus  enters  through  Ccarious  teeth,  and  hy  the  crypts  of 
the  tonsils  and  pharynx.  It  is  supposed  to  be  taken  witli  food,  especially 
certain  varieties  of  grain.  There  is  no  evidence  of  direct  infection  or 
contagion  in  man,  but  it  is  said  that  the  disease  has  been  conveyed  to 
calves  by  inoculation.  When  once  the  fungus  has  gained  access  into 
the  body,  it  exhibits  a  great  tendency  to  spread  from  one  structure  to 
another,  either  by  continuity  or  dissemination,  in  the  latter  case  being 
probably  transmitted  through  the  blood  or  the  lymphatics,  and  it  has 
been  suggested  that  it  may  be  conveyed  by  wandering  cells  and  leuco- 
cytes. The  parasite  has  been  successfully  cultivated ;  and  the  disease 
has  been  produced  by  inoculation,  both  with  the  natural  fungus  and  that 
artificially  grown. 

Anatomical  Characters. — The  morbid  changes  which  occur  in  actino- 
mycosis may  be  stated  generally  to  consist  in  a  chronic  and  progressive 
inflammatory  and  destructive  process,  but  they  vary  in  their  precise 
characters.  Thus  on  mucous  surfaces  thei'e  have  been  observed  masses 
of  epithelium  enclosing  the  fungus,  with  underlying  ulceration ;  on 
serous  membranes  and  the  periosteum,  tumour-growths  ;  and  in  various 
parts  dense,  indurated  masses  or  infiltrations,  composed  of  granulation 
tissue,  which  may  become  fibroid  or  calcified.  In  man  the  process 
usually  leads  to  chronic  abscesses  and  necrosis,  tracts  of  suppuration 
being  formed,  with  communicating  sinuses  or  fistulas,  burrowing  and 
branching  widely  into  the  tissues.  Different  parts  of  the  body  are 
affected  in  different  cases,  and  Israel  divides  them  into  three  groups, 
according  as  the  organism  gains  entrance  into  the  system  by  the  mouth 
and  pharynx,  the  air-passages,  or  the  alimentary  canal ;  the  head  and 
neck,  the  thoracic  structures,  or  the  abdominal  oi'gans  being  then  respec- 
tively liable  to  suffer.  In  some  instances  the  jaws,  vertebrae,  and  other 
bones  are  chiefly  affected,  leading  to  periosteal  abscesses,  caries,  or 
necrosis.  The  organs  princijJally  involved  are  the  liver,  lungs,  and 
intestines,  especially  the  large  intestine,  and  actinomycotic  ulcers  may  be 
formed,  or  pericECcal  abscess  may  develop.  Rarely  the  brain  is  affected, 
tumours  or  abscesses  being  produced.  Occasionally  a  retro-pharyngeal 
abscess  is  formed.  The  diseased  tracts  vary  in  extent,  but  the  sectional 
area  may  involve  several  square  inches ;  they  ai^e  generally  well-defined, 
and  in  solid  organs  more  or  less  rounded  in  shape.  They  consist  mainly 
of  a  somewhat  dense  fibroid  tissue  or  induration,  honeycombed  with 
cavities  containing  pus  or  other  inflammatory  products.  The  cavities 
are  mostly  small  and  close  set,  but  may  become  of  considei'able  size  by 
coalescence.  The  pus  is  usually  thick,  yellow,  and  somewhat  lumpy, 
and  in  it  are  seen  the  peculiar  elements  of  the  disease,  in  the  form  of 
minute  granules,  the  largest  not  bigger  than  a  small  pin's  head,  round, 
and  of  a  sulphur-yellow  colour,  surrounded  by  inflammatory  corpuscles 
and  epithelial  cells.  Their  surface  is  roughish  and  granular,  under  the 
microscope  presenting  a  somewhat  tesselated  appearance.  Each  consists 
of  a  mulberry-like  group  of  rosettes  of  delicate  club-shaped,  transparent 
fibres,  radiating  from  the  centre,  and  occasionally  dividing  dichoto- 
raously  in  their  course  to  the  surface,  where  they  terminate  in  charac- 
teristic little  clubs.  In  some  cases  examined  at  St.  Thomas's  Hospital 
there  were  no  club-shaped  rods,  but  the  yellow  masses  were  observed  to 
be  made  up  of  extremely  delicate  threads,  some  single,  some  branched, 
springing  from  groups  of  necrosed  cells  in  the  centre,  and  at  the 
peripTiery  often  prolonged  into  the  inflammatory  matter  in  which  the 
masses  were  imbedded  (Bristowe). 
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As  already  stated,  actinomycosis  is  liable  to  spread  from  one  structure 
to  another.  In  the  case  of  the  abdominal  or  thoracic  viscera  the  disease 
may  extend  from  organ  to  organ,  and  inflammation  of  the  serous 
membranes  is  likely  to  be  set  up,  especially  empyema.  Further,  the 
disease  may  cause  peri-pleuritis,  or  even  advance  to  the  subcutaneous 
Kiellular  tissue,  ultimately  reaching  the  surface,  leading  to  ulceration 
and  the  formation  of  sinuses,  from  which  puriform  fluid  and  fragments 
of  the  fungus  escape. 

Symptoms  and  Diagnosis.— The  exact  symptoms  of  actinomycosis 
are  obviously  very  indefinite  and  variable,  depending  upon  the  structures 
affected.    They  may  be  primarily  associated  with  the  alimentary  canal ; 
the  pulmonary  system ;  the  cutaneous  structures ;  or  rarely  the  brain. 
In  man  the  disease  seems  to  begin  generally  in  the  mouth  and  its  vicinity, 
the  jaw,  tongue,  or  other  structures  being  involved.    The  side  of  the  face 
is  then  swollen,  and  the  jaw  may  be  chronically  enlarged.  The  swelling 
is  in  some  instances  much  more  extensive.    Symptoms  may  be  associated 
Avith  the  disease  in  the  intestines.     In  some  cases  the  vertebrae  are  the 
primary  seat  of  the  disease,  and  the  symptoms  resemble  those  of  ordinary 
•  caries.    When  the  lungs  ai-e  affected  the  phenomena  are  like  those  of 
phthisis,  but  the  lower  parts  of  these  organs  are  mainly  affected ;  the 
pleura  and  superficial  structures  may  become  subsequently  involved. 
In  the  case  of  the  liver  hepatic  abscess  is  simulated.  The  effects  of  actino- 
mycosis are  very  liable  to  be  mistaken  for  simple  or  tuberculous  abscesses. 
A  positive  diagnosis  can  only  be  founded  upon  the  detection  of  the 
-characteristic  fungus  in  the  diseased  tissues  or  in  the  discharges,  and  in 
.any  suspicious  case  this  must  be  carefully  looked  for  by  a  competent 
microscopist.    It  has  been  found  in  the  sputum,  when  there  were  no  very 
definite  physical  signs  in  the  lungs.    When  actinomycosis  involves  the 
bi'ain,  the  symptoms  are  like  those  of  tumour  or  abscess,  and  epileptic 
attacks  may  occur.    The  complaint  is  attended  during  its  progress  with 
more  or  less  general  wasting  and  weakness  ;  while  febrile  symptoms  of 
a  remittent  or  hectic  type,  with  rigors,  may  occur,  resembling  pycemia, 
but  pyrexia  may  be  entirely  absent.  Actinomycosis  is  extremely  chronic 
in  its  course,  but  almost  always  ends  fatally. 

Treatment. — The  fungous  growth  should  be  removed,  if  possible,  by 
surgical  methods ;  or  if  this  is  impracticable,  its  effects  must  be  treated 
on  ordinary  principles  applied  to  similar  conditions.  Antiseptics  would 
probably  be  of  service  in  the  treatment  of  abscesses.  The  general 
health  must  be  promoted  by  good  food,  tonics,  and  other  suitable 
measures. 


V.  TRICHINOSIS— TRICHINATOUS  DISEASE. 

aitiology  and  Pathology. — This  is  a  disease  due  to  the  entrance 
into  the  human  body  of  a  parasite  named  trichina  spiralis.  It  is  very 
rarely  met  with  in  this  country,  but  is  not  uncommon  in  some  parts  of 
the  continent,  where  it  occurs  sometimes  as  an  epidemic. 

Trichinae  are  introduced  into  the  human  body  solely  by  eating  jiii^'s 
flesh  in  which  they  exist,  either  in  a  raw  or  imperfectly  cooked  con- 
dition, or  in  the  form  of  pickled  and  smoked  meats,  sausages,  and  similar 
articles.  When  such  flesh  reaches  the  stomach  and  bowels,  the  parasites 
are  liberated  and  develop  with  great  rapidity,  the  females  being  by  far 
the  more  numerous  and  the  larger,  and  originating  an  immense  number 
•of  young  trichinae,  which  perforate  the  intestinal  wall,  migrate  along 
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tlie  mesentery  to  the  spine,  and  pass  thence  to  all  parts  of  the  body, 
entering  into. the  substance  of  the  muscles,  penetrating  even  the- 
sarcolemma.  These  structures  constitute  tlieir  habitat,  and  here  they 
set  up  inflammatory  action,  becoming  surrounded  by  a  capsule  or  shell. 
It  is  supposed  that  there  are  several  productions  of  young  trichin86  in 
the  alimentaiy  canal,  with  subsequent  migrations. 

Anatomical  Characters. — In  man  trichinaa  at  first  excite  gastro- 
enteric catarj'h,  often  attended  with  enlargement  of  the  mesenteric- 
glands.  After  about  the  fifth  or  sixth  week  the  muscles,  when  examined 
with  a  lens,  are  seen  to  present  fine  stria)  or  minute  dots,  of  a  gi-eyish- 
white  and  opaque  aspect,  which  are  collections  of  the  parasite,  contained 
in  capsules  or  cysts  produced  by  their  irritation.  These  become  more^ 
abundant  as  the  case  advances,  and  they  ai-e  chiefly  observed  in  the 
muscles  of  the  loins,  the  diaphragm,  intercostals,  muscles  of  the  neck, 
eye,  lai-ynx,  and  tongue.  In  the  limbs  they  are  mainly  found  in  those 
nearest  the  trunk,  being  most  numerous  near  their  tendinous  attach- 
ments. The  affected  parts  feel  unusually  firm  and  resistant.  On  micro- 
scopic examination  the  muscular  fibres  are  found  to  be  more  or  less 
destroyed,  and  the  interstitial  connective  tissue  increased.  Each  little 
cyst  (Fig.  13)  is  somewhat  ovoid  in  shape,  being  at  first  transparent, 
but  soon  becoming  thicker  and  more  opaque,  and  ultimately  calcifying. 
The  trichina  (Fig.  14)  is  coiled  up  in  its  interior,  and  is  very  minute, 
the  female  being  larger  than  the  male.  The  head  is  finely  pointed,  un- 
armed, with  a  minute  mouth  in  the  centre.  In  fatal  cases  of  trichi- 
nosis extensive  bronchitis,  pulmonary  congestion  or  inflammation,  venous 
thrombosis,  and  parenchymatous  degeneration  of  various  organs  are 
frequently  observed. 

Symptoms. — Trichinosis  generally  begins  with  symptoms  of  more  or 
less  gastro-enteric  disorder,  such  as  a  sense  of  pressure  and  fulness  in 
the  epigastrium,  impaired  appetite,  discomfort  after  eating,  nausea  or 
vomiting,  eructations,  colicky  pains,  and  diarrhoea,  with  a  feeling  of 


Fio.  13. 

Slightly  imgiiilied  cvst  of  Trichina 
HjjircUis.—  iVirchoiv.J 


Fio.  14. 

100th  of  an  inch  x  300. 
The  Trichina  ^ipirdlis  removed  from  its  cyst. 
— (Virchow.) 


much  languor  and  depression  ;  in  some  cases  the  onset  is  characterized 
by  violent  sickness  and  purging,  simulating  cholera  or  irritant  poison- 
iug     Occasionally  the  disease  sets  in  quite  insidiously,  with  merely  a 
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feelin"'  of  lassitude  and  depression,  wandering  pains,  and  stiifness  in  the 
limbsr  The  subsequent  characteristic  symptoms  ai-e  tlwse  dependent 
upon  the  condition  of  the  muscles.  Those  of  the  limbs  which  are 
affected  become  painful,  tender,  swollen,  hard,  and  rigid;  there  is  much 
stiffness,  movement  being  greatly  impaired,  and  the  joints  arc  fixed  in 
a  state  of  more  or  less  flexion,  any  attempt  to  extend  them  causing 
severe  pain.  From  implication  of  various  muscles  there  may  result 
attacks  of  severe  dyspnoea,  aphonia,  trismus,  dysphagia,  impaired  move- 
ment of  the  tongue,  and  other  symptoms.  A  peculiar  oedema  is  also 
observed,  affecting  the  face  and  eyelids,  and  extending  in  the  limbs 
from  the  upper  part  towards  the  hands  and  feet. 

Symptomatic  pyrexia  accompanies  this  condition,  often  severe,  the 
temperature  sometimes  rising  to  106°,  and  the  pulse  to  120  or  140; 
abundant  clammy  perspirations  may  be  observed,  and  occasionally 
sudamina  appear.  In  cases  tending  towards  a  fatal  issue  low  typhoid 
svniptoms  set  in,  frequently  accompanied  with  signs  of  bronchitis,  pneu- 
monia, and  other  inflammatory  affections.  Should  recovery  ensue,  the 
muscular  symptoms  subside,  as  well  as  the  pyrexia,  but  convalescence  is 
usually  protracted,  marked  debility,  aneemia,  and  oedema  remaining  for 
a  considerable  time. 

Diagnosis. — Trichinosis  may  in  severe  cases  be  mistaken  at  first  for 
cholera  or  irritant  poisoning.  It  may  also  simulate  typhoid  fever  in  the 
early  stage.  After  a  time  the  symptoms  associated  with  the  muscles 
are  quite  characteristic. 

Treatment. — To  prevent  trichinosis,  meat  containing  the  parasites 
must  be  avoided,  and  microscopic  examination  of  pig's  flesh  is  practised 
in  some  par-ts  of  the  continent,  before  it  is  allowed  to  be  sold.  In  order 
to  be  quite  safe,  the  best  plan  is  never  to  eat  any  pig's  flesh  which  has 
not  been  thoroughly  cooked.  In  the  treatment  of  the  actual  disease,  a 
matter  of  the  first  importance  is  at  once  to  get  rid  of  the  trichinte  from, 
the  alimentary  canal,  by  means  of  castor  oil  or  some  other  aperient, 
which  may  he  given  even  though  diarrhoea  be  present.  Benzine, 
carbolic  acid,  and  other  drugs  of  this  class  have  been  administered  with 
the  view  of  destroying  the  parasites,  but  it  is  doubtful  whether  thej 
succeed  in  this  object.  The  general  treatment  must  be  of  a  supporting 
character,  quinine  and  stimulants  being  also  administered.  Hot  and 
anodyne  fomentations,  or  warm  baths,  most  effectually  relieve  the 
symptoms  connected  with  the  muscles.  Other  symptoms  and  complica- 
tions must  be  treated  as  they  arise. 


CHAPTER  XXVIII. 
CONSTITUTIONAL  SYPHILIS. 

A  FULL  description  of  syphilis  does  not  come  within  the  scope  of  this 
"Work,  and  it  is  only  intended  to  give  an  outline  of  the  course  of  the 
acquired  disease,  as  it  results  from  direct  contagion^  with  the  constitutional 
effects  thus  induced  ;  and  to  indicate  the  chief  phenomena  presented  by 
nereditary  or  congenital  syphilis.  The  lesions  produced  by  this  complaint 
in  connection  with  the  more  important  organs  will  be  discussed  in  fuller 
detail  m  the  chapters  severally  devoted  to  the  diseases  of  these  organs. 
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1.  Acquired  syphilis.— Syphilis  is  now  generally  classed  along  with 
the  specific  diseases,  but  it  is  also  a  typical  example  of  what  may  be 
regarded  as  a  constitutio7ial  aif action.  As  a  priviary  disease  it  can  only  be 
transmitted  from  one  individual  to  another  by  direct  inoculation;  or  by 
contact  of  the  specific  virus,  either  with  certain  mucous  surfaces,  or  with 
a  wound  or  abrasion.  In  the  great  majority  of  cases  of  course  infection 
results  from  sexual  intercourse,  but  it  is  very  important  to  bear  in  mind 
that  it  may  be  conveyed  in  other  ways,  and  especially  by  the  inoculation 
of  the  fingers  of  medical  men,  in  the  course  of  obstetric  or  surgical 
practice.  The  infective  agent  is  believed  by  many  to  consist  in  a 
specific  bacillus,  discovered  by  Lustgarten  in  1884.  The  bacilli  of 
syphilis  are  described  as  thin,  varying  from  3-5  to  4-5  ft  in  length,  often 
bept  or  irregular,  with  small  swellings  at  the  ends,  and  sometimes  con- 
taining two  or  four  spores.  They  are  said  to  present  peculiar  reactions. 
Other  organisms  have  been  at  diiferent  times  brought  forward  as 
characteristic  of  syphilis  ;  while  many  have  failed  to  find  the  bacillus; 
and  others  affirm  that  it  is  identical  with  the  smegma  bacillus,  which  may 
be  normally  present  on  the  genital  organs.  At  present  the  whole  subject 
is  in  an  unsettled  state. 

General  Description. — When  the  syphilitic  poison  is  introduced  into 
the  system,  it  first  produces  a  local  sore  or  specific  ulcer,  which  is  generally 
of  the  nature  of  a  hard  chancre,  though  some  authorities  think  a  soft 
chancre  may  also  be  syphilitic.  The  hard  chancre  presents  an  indurated 
base,  with  but  little  tendency  to  suppuration,  and  the  neighbouring 
lymphatic  glands  also  soon  become  hard  and  somewhat  enlarged.  After 
a  period  of  from  one  to  three  months  secondary  symptoms  arise.  These 
are  preceded  and  accompanied  by  some  general  disturbance,  indicated  by 
languor;  pains  in  the  bones  and  joints,  especially  at  night;  debility  and 
loss  of  flesh ;  slight  pyrexia ;  imjDaired  digestion ;  and  a  tendency  to 
anaamia.  Occasionally  the  pyrexia  is  high,  the  temperature  rising  to 
104°  or  105°,  and  it  may  present  a  remittent  or  distinctly  intermittent 
course,  in  the  latter  case  simulating  ague,  and  it  may  continue  thus  for 
months.  The  objective  secondary  phenomena  of  syphilis  may  consist 
of  : — 1.  A  cutaneous  eruption,  of  very  variable  character,  being  either  a 
mere  rash,  papular,  scaly,  vesicular,  pustular,  bullous,  or  tubercular.  It 
usually  presents  a  coppery  tint,  and  is  most  marked  in  the  flexures  of 
the  limbs.  2.  Ulceration  of  both  tonsils,  the  ulcers  being  gi'ey,  abruptly 
cut,  scarcely  at  all  painful,  and  without  any  tendency  to  spread. 
3.  Enlargement  of  the  glands  of  the  neck,  especially  those  situated 
behind.  4.  Superficial  inflammation  of  the  mucous  lining  of  the  mouth, 
tongue,  palate,  pharjaix,  or  larynx,  sometimes  with  slight  ulceration. 
5.  Mucous  tubercles  or  condylomata,  in  connection  with  the  tongue, 
angles  of  the  mouth,  pharynx,  larynx,  anus,  penis,  labia,  and  other 
parts.  6.  Loss  of  the  hair,  which  also  becomes  dry  and  thin.  7.  Onychia. 
8.  Iritis  or  retinitis,  these  being  rather  late  phenomena.  9.  Slight  and 
transient  periostitis,  especially  on  the  cranium.  10.  Epididymitis  occa- 
sionally. Moi^e  or  less  of  these  morbid  conditions  may  be  present, 
and  this  stage  lasts  from  six  to  twelve  months  usually,  but  in  i^are 
instances  extends  to  eighteen  months  or  even  longer.  Secondary  lesions 
exhibit  a  remarkable  tendency  to  symmetry. 

After  this  succeeds  a  period,  dilfering  gi-eatly  in  duration  in  different 
cases,  during  which  there  are  either  no  symptoms  at  all,  or  only 
occasional  slight  cutaneous  eruptions  are  observed,  or  little  ulcers  on  the 
tongue  or  lip.    This  interval  is  in  many  cases  followed  by  tertiary  symp- 
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FiS.  15. 

Gummi/ growth  of  liver,  a.  Central 
portions  of  growth,  consisting  of 
granular  debris.  6.  Peripheral 
granulation  tissue,  r.  A  blood- 
vessel X  100.  (After  Cornil  and 
Manvier.) 


ioms  or  sequelce.  The  chief  pathological  tendencies  of  tertiary  syphilis 
are  to  produce  certain  lowly-organized  growths,  of  the  nature  of 
libro-plastic,  fibro-nuclear,  or  fibroid  tissue, 
which  are  very  prone  to  suppurate  or 
ulcerate. 

Many  growths  are  met  with  in  tertiary 
syphilis  which  merely  present  the  cha- 
racters of  ordinary  fibrous  or  fibroid  tissue, 
but  those  which  are  peculiar  to  this  condition 
constitute  what  are  termed  gummy  tumours 
■or  gnmmata  ;  there  is,  however,  no  marked 
lias  of  demarcation  between  these  two  kinds 
of  growths,  both  often  existing  together. 
Gfummata  result  from  hyperplasia  of  the 
connective-tissue  elements,  this  process 
beginning  in  the  walls  of  the  vessels,  the 
new  elements  invading  the  normal  tissues, 
and  beingmixed  up  with  or  displacing  them. 
At  first  the  growths  are  soft,  translucent, 
greyish  white,  and  almost  homogeneous  ;  but  afterwards  they  become 
firmer,  tough,  yellowish,  opaque,  non- vascular,  and  caseous-looking,  owing 
to  degeneration  and  gradual  drying-up  of  their  structural  elements.  On 
section  they  often  present  a  central  yellowish  mass,  or  several  distinct 
yellowish  spots,  surrounded  by  a  translucent  fibrous  layer,  which  some- 
times looks  like  a  capsule,  but  this  cannot  be  separated  from  the  sur- 
rounding tissues,  into  which  it  gradually  passes.  Grummata  vary  much 
in  size,  and  some  of  the  larger  masses  seem  to  be  formed  by  the  union 
-of  smaller  nodules.  In  structure  they  resemble  at  first  granulation- 
tissue  or  embryonic  connective-tissue,  consisting  of  an  amorphous 
matrix,  with  minute  spherical  or  ovoid  finely-granular  cells,  enclosing 
obscure  nuclei.  The  matrix  becomes  fibrillated  more  or  less ;  while 
many  of  the  young  elements  degenerate,  and  ultimately  break  down 
into  mere  granules  of  fat  and  cholesterin,  which  are  imbedded  in  a 
small  amount  of  fibrillated  stroma.  These  several  stages  may  be  seen 
in  the  same  growth,  the  central  yellowish  portion  of  the  nodule  being 
that  which  is  most  advanced  in  the  process  of  degeneration.  A  few 
vessels  are  present  in  the  recently-formed  tissues,  but  these  subsequently 
•disappear.  Syphilitic  gummata  may  be  absorbed  more  or  less  completely; 
or  their  fibrous  stroma  may  be  left,  which  tends  to  shrink,  giving  rise 
to  deep  cicatrices  or  seams  ;  or  in  certain  structures  they  are  liable  to 
suppurate  or  to  ulcerate.  Several  tissues  and  organs  are  often  impli- 
cated at  the  same  time,  this  being  one  of  the  prominent  characteristics 
-of  syphilitic  depcsits. 

The  chief  morbid  conditions  which  are  liable  to  be  met  with  in  tertiary 
«2/Mi7w  may  be  enumerated  as  follows: — 1.  Skin-eruptions  and  ulcera- 
tions, namely,  erythema  and  psoriasis  of  the  hands  and  feet ;  or  ulcera- 
tions originating  in  tubercles,  subcutaneous  gummata,  or  syphilitic 
lupus.  These  ulcers  are  of  a  horse-shoe  or  kidney-shape,  and  spread  in 
a  serpiginous  manner.  2.  Ulceration  of  the  pharynx  and  palate.  The 
ulcer  may  commence  at  any  point,  often  starting  simultaneously  in  two 
or  more  places.  It  is  unsymmetrical,  and  spreads  very  irregularly  and 
deeply,  causing  much  destruction  of  tissues,  and  forming -an  excavation 
■With  hard  borders.  It  is  liable  to  extend  to  the  larynx,  thus  inducing 
very  dangerous  symptoms  ;  or  may  even  reach  the  oesophagus.  When. 
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cicatrization  takes  place,  mucli  induration  and  contraction  often  result, 
which  may  lead  to  serious  obstruction.  3.  Gummata,  ulceration,  fibrotic 
changes,  and  other  conditions  affecting  the  tongue.  4.  Ulceration 
of  the  rectum  occasionally^  accompanied  with  dysenteric  symptoms, 
and  very  apt  to  be  followed  by  stricture.  5.  Growths  in,  or  ulceration 
of  the  larynx,  the  latter  generally  beginning  on  the  epiglottis,  and 
presenting  the  usual  syphilitic  characters.  The  cicatrix  following  a 
syphilitic  ulcer  in  this  part  is  firm,  pink,  shining,  retracted,  and 
surrounded  Avitli  growths,  hence  causing  serious  interference  with 
breathing ;  or  it  may  lead  to  more  or  less  stenosis.  The  laryngeal 
cartilages  often  necrose.  6.  Fibroid  thickening  of  the  trachea  and 
larger  bronchi,  leading  to  diminution  of  their  calibre.  7.  Gummata  in 
the  subcutaneous  tissue,  or  "  cellular  nodes,"  most  frequent  among 
females,  and  generally  observed  on  the  legs,  being  either  single  or 
multiple.  These  finally  form  ulcers.  8.  Inflammation  of  a  ljursa,. 
especially  that  over  the  patella,  followed  by  ulceration.  9.  Gummata 
in  the  voluntary  muscles,  often  forming  indurated  tumours.  10.  Perios- 
titis and  disease  of  the  bones.  Periosteal  nodes  form  chiefly  over  the 
tibia  and  skull,  sometimes  in  large  numbers,  but  they  may  be  observed 
over  almost  any  bone.  They  are  usually  accompanied  with  severe  pain, 
especially  at  night,  and  feel  very  sore  and  tendei\  They  may  undergo 
absorption,  ossification,  fibrous  development,  or  suppuration ;  or  they 
may  become  truly  gummatous.  Syphilis  often  originates  caries  or 
necrosis  of  bones,  portions  being  exfoliated,  and  much  destruction  of 
tissues  being  thus  caused.  This  is  not  uncommonly  seen  about  the  nose, 
palate,  and  skull,  and  the  bone-disease  may  set  up  intracranial  inflam- 
mation and  its  consequences.  I  have  met  with  several  instances  of 
syphilitic  caries  of  the  ribs  leading  to  pleurisy.  Syphilitic  caries  pre- 
sents a  peculiar  worm-eaten  appearance.  11.  Enlargement  of  the 
testicle,  due  to  gummata.  12.  Chronic  enlargement  of  the  lymphatic 
glands,  with  but  very  slight  tendency  to  suppuration.  13.  Gummata 
or  fibrous  changes  in  connection  with  internal  organs,  especially  the  liver 
and  nerve-centres,  but  also  the  lungs,  kidneys,  spleen,  etc.  ;  or,  not  un- 
frequently,  albuminoid  disease  or  fatty  degeneration.  The  sclerotic 
diseases  of  the  spinal  cord  are  often  attributed  to  syphilis ;  and  it  may 
cause  neuritis.  14.  Morbid  changes  in  the  walls  of  the  arteries,  giving 
rise  to  more  or  less  serious  consequences,  and  liable  to  lead  to  the  forma- 
tion of  aneurisms.  15.  Growths  in  the  placenta,  causing  abortion  or 
miscarriage,  which  events  may  also  happen  from  the  direct  effects  of 
the  syphilitic  poison  upon  the  ovum. 

The  different  morbid  changes  just  enumerated  are  accompanied  with 
more  or  less  constitutional  cachexia ;  and  they  necessarily  give  rise_  to 
local  symptoms  corresponding  to  the  part  affected.  In  tertiary  syphilis 
the  lesions  present  no  tendency  to  symmetry. 

2.  Congenital  or  Hereditaky  Syphilis. — Syphilis  affecting  the  infant 
is  occasionally  evident  at  birth,  and  various  internal  lesions  may  be 
developed  in  the  foetus  in  utero ;  more  commonly,  hoAvever,  the  disease 
is  not  manifested  earlier  than  from  three  weeks  to  a  month  or  two  after 
birth,  and  very  rarely  it  is  revealed  as  late  as  six  months.  In  a  well- 
marked  case  the  appearance  of  the  child  is  highly  characteristic.  There 
is  great  emaciation,  with  antcmia,  all  fat  having  disappeared,  while  the 
muscles  feel  flabby,  the  skin  hangs  in  loose  folds,  and  growth  is  retarded. 
The  face  has  a  peculiar  shrivelled,  aged,  decrepit  look,  which  is  par- 
ticularly seen  when  the  child  cries  ;  the  skin  covering  it  being  also  dark, 
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•opaque,  and  eartliy  or  muddy-looking.  The  nose  is  often  broad  or 
■depressed.  The  entire  skin  feeLs  dry,  harsh,  rough,  and  inelastic  ;  and 
-the  cuticle  desquamates.  Various  cutaneous  eruptions  are  liable  to 
break  out,  which  tend  to  be  of  a  moist  character;  among  the  most 
frequent  of  these  is  a  dull-red  or  coppery,  shining,  erythematous  con- 
dition of  the  palms  and  soles,  of  the  surface  around  the  anus,  and  of 
.the  thighs  and  genitals.  Roseola,  lichen,  psoriasis,  eczema,  impetigo, 
■ecthyma,  or  pemphigus  may  be  observed.  Small  yellowish  patches 
sometimes  form  on  the  skin,  like  hard  scales,  which  on  separating  leave 
.superficial  ulcers.  The  hair  is  often  very  deficient ;  and  the  nails  grow 
slowly,  being  also  prone  to  ulceration.  The  mucous  membranes  may 
be  either  inflamed ;  or  the  seat  of  tubercles  or  condylomata ;  or  ulcei-ated. 
The  mouth  is  often  hot  and  swollen  ;  and  the  lips  are  fissured.  Among 
the  most  characteristic  phenomena  of  congenital  syphilis  are  a  peculiar 
hoarse,  cracked  cry  ;  and  snuffling  (popularly  termed  "  the  snuffles  "), 
with  nasal  discharge,  which  tends  to  clog  the  nostrils,  and  interferes 
with  breathing.  Ulcers  may  be  visible  about  the  nose,  the  angles  of  the 
mouth,  the  anus,  or  the  labia.  Mucous  tubercles  are  also  frequently 
observed  about  the  mouth  and  anus  ;  on  the  labia  or  scrotum  sometimes  ; 
mear  the  umbilicus ;  or  in  the  lai-ynx.  Condylomata  are  occasionally 
present.  Discharges  from  the  eyelids  or  ears  are  not  uncommon. 
Occasionally  iritis  or  some  other  inflammatory  affection  of  the  eye  is 
set  up.  Syphilitic  children  are  more  liable  to  serous  inflammations 
than  others.  The  internal  organs  may  be  implicated,  enlargement  of 
■the  spleen  and  liver  being  not  uncommon.  The  lymphatic  glands  may 
be  also  affected.  Obstructive  disease  of  the  pulmonary  artery  has  occa- 
sionally appeared  to  owe  its  origin  to  hereditary  syphilis.  In  excep- 
tional cases  there  are  well-marked  evidences  of  congenital  syphilis, 
without  any  particular  emaciation  or  anaemia. 

Peculiar  changes  may  affect  the  bones  in  connection  with  congenital 
syphilis.  In  the  first  months  of  life  complete  separation  of  the  epiphyses 
is  often  seen  at  the  time  of  ossification,  but  different  explanations  have 
been  given  as  to  how  this  is  brought  about.  Parrot  has  shown  that 
neoplasms,  showing  a  marked  tendency  to  the  formation  of  osteoid  or 
■osseous  tissue,  are  of  common  occurrence  in  hereditary  syphilis.  They 
■are  found  on  flat  bones,  as  those  of  the  skull,  as  well  as  on  long  bones. 
At  first  soft,  they  eventually  form  osteophytes,  large  exostoses,  or  osteo- 
mata;  these  consist  of  perfect  or  incompletely  ossified  trabeculse,  which 
■anastomose  together,  leaving  irregular  spaces  of  variable  size,  which 
contain  a  vascular  and  more  or  less  fibrous  medulla.  Ultimately  the 
trabeculjE  thicken,  and  the  spaces  become  narrower.  Craniotabes  has 
been  attributed  to  syphilis  by  Barlow  and  Lees,  and  no  doubt  this  is  its 
cause  in  many  cases. 

Mr.  Hutchinson  has  drawn  attention  to  some  important  distinctions 
between  congenital  and  ordinary  constitutional  syphilis.  He  states  that 
m  the  former  the  secondary  and  tertiary  phenomena  sometimes  occur 
together,  but  the  secondary  are  then  not  well-marked ;  as  a  rule,  how- 
ever, there  is  a  considerable  interval  between  them,  the  child  apparently 
recovering  more  or  less  completely,  while  tertiai-y  symptoms  do  not  set 
in  until  between  five  years  of  age  and  the  time  of  puberty,  or  even  later. 
In  the  meantime  the  health  may  be  good,  but  the  aspect  of  the  patient 
18  hardly  ever  satisfactory,  while  growth  and  development  are  sometimes 
Bauch  retarded.  As  special  secondary  symptoms  of  congenital  syphilis, 
-Mr.  Hutchinson  mentions  diff"use  stomatitis  without  ulcers,  and  diffuse 
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inflammation  of  tlie  mucous  membrane  of  the  nares  ;  and  among  tertiary- 
symptoms  a  form  of  phagedenic  lupus,  and  interstitial  inflammation  of 
the  cornea  or  keratitis,  in  "vvhich  the  cornea  becomes  uniformly  hazy,  with  I 
a  few  interspersed  whitish  dots,  and  is  very  vascular.  Deafness  and 
amaurosis  are  also  stated  to  be  far  more  common  in  the  inherited  disease, 
but  paralysis  of  single  nerves  is  not  observed.  Another  point  of  difi^erence- 
is  that  in  all  its  stages  congenital  syphilis  tends  to  exhibit  symmetry. 

The  characters  presented  by  the  teeth  in  congenital  syphilis  have  t 
attracted  much  attention.    Some  observers  regard  teeth  of  bad  colour,  i 
eroded  and  honeycombed,  as  indicative  of  syphilis,  but  Mr.  Hutchinson  ^ 
considers  these  changes  as  merely  due  to  stomatitis,  mercurial  or  other ;  | 
they  are,  however,  usually  associated  with  the  malformation  resulting 
from  congenital  syphilis.    In  accordance  with  the  best  authorities,  it  | 
may  now  be  affirmed  that  there  are  no  special  peculiarities  in  the  tem-  j 
porary  teeth  of  syphilitic  infants.    It  is  the  permanent  set  which 
present  the  characteristic  changes,  and  especially  the  upper  central 
incisors,  such  changes  being  due  to  peculiar  arrests  of  development,  and 
to  these  teeth  alone  Mr.  Hutchinson  attaches  much  importance.  He 
states  that  the  commonest  and  most  trustworthy  condition  is  an  arrest 
in  the  growth  of  the  middle  denticle,  leaving  a  single  central  notch  in 
the  tooth,  but  there  is  usually  also  'a  general  dwarfing  in  all  its  dimen- 
sions, so  that  it  is  short  and  narrow,  but  broader  at  the  neck  than  at  the  ' 
cutting  edge,  and  this  appearance  is  called  "  pegged."    The  defects  are  \ 
usually  symmetrical,  but  sometimes  not  so.    The  cutting  edge  soon 
breaks,  or  wears  away  irregularly,  leaving  a  single  shallow  semilunar 
notch  at  the  centre.  At  the  bottom  of  this  notch  the  enamel  is  deficient,  , 
and  the  dentine  exposed.    The  other  teeth  besides  the  incisors  are  also-  j 
often  malformed,  but  not  in  a  characteristic  manner.    They  are  badly  ' 
developed  and  stunted  ;  and  sometimes  slant  togethei-,  or  are  widely 
separated.  Mr.  Moon  has  pointed  out  that  the  permanent  first  molars  are  j 
often  I'educed  in  size,  and  of  a  dome-like  shape,  from  suppression  of  their  ; 
angles,  and  that  the  enamel  is  absent  from  the  grinding  surface.  These 
teeth  also  show  in  greatest  degree,  and  most  frequently,  the  changes  due  ! 
to  stomatitis.    Next  come  the  four  incisors  and  the  canines ;  while  the  j 
bicuspids  are  remarkably  exempt.     The  affected  teeth  become  rough,  j 
pitted,  eroded,  and  of  bad  colour ;  often  showing  a  transverse  furrow,  I 
which  crosses  all  the  teeth  at  the  same  level.  ■ 

There  are  certain  important  points  bearing  upon  the  transmission  of  , 
syphilis  which  may  be  alluded  to  here.  It  seems  certain  that  the  disease  ^ 
may  be  communicated  to  the  mother  through  the  foetus,  usually  only  ^ 
tertiary  symptoms  being  then  produced,  and  these  are  not  of  a  severe-  ] 
character.  It  appears,  however,  that  she  is  immune  from  infection  by  her  i 
child  after  its  birth,  even  if  she  nurses  it.  There  is  reason  to  believe  that  - 
the  taint  may  be  transmitted  to  a  third  generation.  Probably  syphilis  may  i 
be  originated  by  suckling  a  syphilitic  nurse  ;  and  some  authorities  believe  ,! 
that,  on  the  other  hand,  a  syphilitic  child  may  infect  the  nurse.  The  .1 
disease  may  possibly  be  conveyed  by  vaccination,  but  extremely  rarely. 

Diagnosis. — It  is  only  intended  here  to  offer  a  few  remarks  respecting 
the  general  diagnosis  of  constitutional  syphilis,  whether  resulting  from 
inoculation  or  from  hereditary  transmission.  The  possibility  of  the  j 
existence  of  a  syphilitic  taint  should  always  be  borne  in  mind,  and  in  | 
any  doubtful  case  it  is  reqiiisite  to  make  rigid  investigation  in  order  to-  \ 
clear  up  this  point.  If  direct  information  cannot  be  obtained,  it  may  often  \ 
be  procured  indirectly  by  enquiring  about  the  ordinary  secondary  and  [ 
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tertiary  symptoms  of  sypliilis,  such  as  sore-tliroat,  rash,  etc.  Examina- 
tion of  the  throat,  mouth,  tongue,  and  eyes,  as  well  as  over  the  tibite  and 
skull,  may  give  evidence  of  past  or  present  disease,  in  the  form  of  cicatrices, 
iritic  adhesions,  nodes,  and  other  lesions.  Arterial  changes  may  also  as.sisfc 
the  diao-nosis.  The  existence  of  paralysis  of  a  single  nerve,  especially 
one  of  the  cranial  nerves,  is  strongly  indicative  of  acquired  syphilis. 
Nocturnal  pain  is  also  a  suspicious  sign.  In  not  a  few  cases  the  results 
of  treatment  afford  ample  proof  of  the  presence  of  the  disease. 

Inherited  syphilis  may  in  many  instances  be  recognized  at  an  advanced 
period  by  pallor  and  an  unhealthy  aspect  of  the  face ;  arrest  of  growth 
or  development ;  a  sunken  bridge  of  the  nose  ;  the  peculiar  teeth  ;  pits 
and  scars,  or  even  actual  ulcers,  on  the  skin,  about  the  angles  of  the 
mouth,  or  in  other  parts  ;  keratitis  or  its  remains ;  double  deafness 
without  otorrhoea ;  amaurosis  ;  the  changes  in  connection  with  bones ; 
or  a  very  prominent  forehead,  resulting  from  meningitis.  In  young  sub- 
jects, who  are  very  thin  and  anaemic  or  unhealthy-looking,  without  any 
obvious  cause,  a  rigid  and  tortuous  state  of  the  superficial  arteries  is,  in 
my  opinion,  very  suspicious  of  a  syphilitic  taint,  even  when  the  more 
characteristic  signs  ai-e  absent. 

Treatment. — For  constitutional  syphilis  the  two  great  remedies  are 
mercury  and  iodine,  the  former  being  especially  valuable  during  the 
secondary  stage,  the  latter  during  the  tertiary.  Mercury  may  be  intro- 
duced into  the  system  by  the  mouth,  by  inunction,  or  by  the  mercurial 
bath,  and  it  is  in  many  cases  requisite  to  bring  the  patient  rapidly  under 
its  influence,  of  course  due  care  being  taken  to  avoid  the  injurious 
effects  of  this  powerful  drug.  Calomel,  blue-pill,  perchloride,  or  red 
iodide  of  mercaiy  are  the  preparations  which  are  usually  administered, 
and  both  the  perchloride  and  iodide  are  often  very  beneficially  combined 
with  iodide  of  potassium  in  the  later  stages.  Local  applications  of 
mercurial  ointment,  or  of  black-wash,  are  valuable  in  many  cases. 

Iodide  of  potassium  is  the  pre23aration  usually  selected  for  administra- 
tion in  syphilis,  and  it  should  be  given  at  fi^rst  in  doses  of  5  grains  three 
times  a  day,  and  then  gradually  increased  to  10,  15,  20,  or  even  30  grains. 
When  this  drug  cannot  be  borne  in  such  large  quantities,  great  benefit 
may  be  derived  in  some  cases  from  its  administration  in  vei-y  small 
doses.  It  is  often  advantageously  combined  with  decoction  of  cinchona 
and  ammonia.    Some  authorities  ^irefer  iodide  of  sodium  or  ammonium. 

Congenital  syphilis  decidedly  requires  the  administration  of  mercury. 
It  maj'  be  given  in  the  form  of  grey  powder,  gr.  ^  twice  or  thrice  a  day  ; 
or  the  ointment  may  be  rubbed  into  the  arm-pits  and  inner  surface  of 
the  thighs,  or  into  the  soles  of  the  feet,  socks  being  afterwards  put  on ; 
or  the  milk  may  be  used  to  convey  it,  blue-pill  being  administered  to  the 
mother  or  nurse,  or  the  milk  of  a  mercurialized  goat  being  employed. 
At  the  same  time  all  hygienic  conditions  must  be  carefully  attended  to, 
and  the  child  properly  fed.  Cleanliness  is  essential,  and  simple  local 
applications  are  often  required,  or  black-wash  may  be  needed.  Toilet 
powder  should  be  freely  used  over  the  seat  of  any  eruption.  The  use 
of  cod-liver  oil,  either  internally  or  by  inunction,  is  frequently  attended 
with  much  benefit. 

In  the  advanced  stage  of  congenital  syphilis  mercury  often  disagrees 
seriously,  and  in  the  early  stage  it  sometimes  cannot  be  borne.  Iodide 
of  potassium  or  sodium  must  then  be  substituted.  A  general  to7iic  plan 
of  treatment  is  often  serviceable  in  cases  where  specific  treatment  is  not 
obviously  indicated,  or  even  along  with  this  mode. 
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CHAPTER  XXIX. 

TUBEECULOSIS. 

In  this  chapter  it  is  proposed  to  discuss  the  subject  of  tuberculosis 
from  a  general  point  of  view ;  and  to  describe  an  acute  form  of  the 
disease — acute  miUary  tuberculosis — which  is  not  associated  with  any 
particular  organ,  tubercle  being  disseminated  in  various  structures. 

Pathology  and  .etiology.— Tuberculosis  is  the  condition  in  which 
the  morbid  material  named  tiibercle  is  formed  in  the  body,  being  often 
more  or  less  extensively  distributed  in  various  structures.  The  views 
held  on  this  subject  have  undergone  such  a  complete  revolution  of 
late  years,  that  it  has  now  to  be  discussed  from  a  totally  different 
standpoint.  Until  Avithin  a  comparatively  recent  period  tuberculosis 
was  almost  universally  regarded  as  a  constitutional  diathesis,  either 
hereditary  or  acquired,  of  which  the  growth  of  tubercle  was  merely  the 
local  manifestation.  As  the  result  of  modern  researches  it  has,  at  the 
present  day,  come  to  be  almost  as  universallj^  classed  as  a  specific  infec- 
tive disease,  the  development  of  tubercle  being  attributed  to  a  definite 
micro-organism  named  the  hacillus  tuberculosis.  The  more  important 
questions  relating  to  its  pathology  and  tetiology  will  now  be  briefly  dis- 
cussed under  the  following  headings. 

1.  Infection — Tubercle  bacillus. — The  history  of  the  experimental 
investigations,  originally  started  by  Villemin,  which  led  to  the  conclu- 
sion, that  tuberculosis  is  a  communicable  and  infective  disease,  an 
idea  of  very  ancient  date,  is  most  interesting  and  instructive,  but 
it  is  now  so  familiar  to  every  student  of  pathology  that  it  need 
not  be  repeated  here.  Sufiice  it  to  say  that  they  culminated  in  the 
discovery  by  Koch  of  the  tubercle  bacillus,  which  he  announced  as 
the  immediate  and  sole  cause  of  tubercle,  and  which  is  at  the  present 
time  vei'y  generally  recognized  as  the  infective  agent  producing  this 
morbid  growth.  Koch  demonstrated  the  invariable  presence  of  the 
bacilli  in  all  kinds  of  tubercular  lesions,  and  succeeded  in  isolating 
and  cultivating  them  ;  while  he  showed,  by  a  very  extensive  series  of 
experiments  with  tubercular  materials  and  cultures,  that  the  disease 
could  be  produced  in  animals  by  inoculation,  by  feeding  them  Avith 
morbid  products  containing  the  bacilli,  and  by  causing  them  to  inhale  the 
organisms  diffused  through  the  air  which  they  breathed.  In  many  of 
these  experiments  bacilli  were  used  which  had  been  cultivated  through 
more  than  twenty  generations.  Koch's  discovery  and  conclusions  have 
been  amply  contirmed  by  a  large  number  of  observers;  while  other 
points  of  interest  have  been  made  out,  some  of  which  have  an  important 
px'actical  bearing,  especially  in  relation  to  the  prevention  of  tuberculosis. 
Tubercle  bacilli  are  present  in  great  abundance  in  the  expectoration  of 
phthisical  patients,  and  in  the  blood  Avhen  hfpmoptysis  occurs  in  such 
cases.  They  have  also  been  found  in  discharges  from  tubercular 
abscesses  or  ulcers ;  in  the  fajces  in  cases  of  tubercular  disease  of  the 
intestines  ;  in  the  urine  when  the'genito-urinary  apparatus  is  affected; 
and  in  the  blood  in  some  cases  of  acute  miliary  tuberculosis. 
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Characters— The  tubercle 
•varying  in  length  from  2-5  to  4-5  ft, 


Fia.  1(3. 

Koch's  Bacillus  Tuberculosis  in  Sputum  from  a 
•case of  Phthisis  (last  stage),  a.  Pus  coi-puscles. 
•i.  Bacilli,    x  about  320  diameter.  {Horsley.) 


bacilli  are  in  the  form  of  rods,  usually 
very  thin,  and  i-ounded  at  the  ends. 
They  are  either  straight  or  curved, 
and  frequently  beaded  when  stained; 
usually  occur  singly,  but  may  be  in 
pairs,  rarely  in  longer  I'ows  in  the 
tissues,  though  these  are  common  in 
cultivations;  and  are  non-motile. 
They  stain  slowly  with  the  basic 
aniline  dyes,  except  at  the  body 
temperature,  but  retain  the  dye 
after  treatment  with  acids.  Koch 
believes  that  the  bacilli  have  an 
external  membrane.  Spore-forma- 
tion has  been  described,  but  this  is 
a  disputed  point.  The  best  medium 
for  cultivation  is  said  to  bo  solid 
blood-serum  of  the  cow  or  sheep, 
with  or  without  the  addition  of 
gelatine.  They  can  also  be  culti- 
vated on  glycerine-agar  or  potato. 
They  develop  slowly,  and  require  a 
degree  of  heat  approaching  that  of  the  human  body  for  their  develop- 
ment, the  limits  of  temperature  between  which  they  can  grow  and 
multiply  being  QQ"  and  104°.  Tubercle  bacilli  cannot  thrive  outside  the 
animal  body  in  cold  climates,  but  they  can  retain  their  vitality  for  a 
considerable  time,  in  both  the  moist  and  dry  state,  at  ordinary  tempera- 
tures. The  process  of  putrefaction  in  many  cases  appears  to  have  bat 
little  effect  upon  them.  They  also  show  a  high  resisting  power  to  the 
action  of  the  gastric  juice.  Thorough  exposure  to  the  action  of  carbolic 
acid  (2-3  per  cent.)  and  other  antiseptics  destroys  their  virulence. 
Moist  heat  at  a  temperature  of  100°  C.  kills  the  bacilli  speedily  under  all 
conditions.  In  sputum  that  has  been  thoroughly  dried  they  resist  the 
action  of  heat  longer  than  in  moist  sputum. 

Bistnhution. — The  relation  of  bacilli  to  the  histological  elements  of 
tubercle  will  be  noticed  presently,  and  their  special  connection  with 
individual  organs  and  structures  will  be  considered  in  the  appropriate 
chapters.  It  will  now  be  sufficient  to  state  genei-ally  that  these 
organisms  have  been  found  in  acute  and  chronic  tubercular  lesions  in 
all  parts  of  the  body,  both  medical  and  surgical ;  as  well  as  in  caseous 
broncho-pneumonia,  scrofulous  glands,  scrofulous  disease  of  joints,  and 
sections  of  lupus  skin.  They  appear  as  a  rule  to  abound  in  recent  and 
rapidly-growing  tubercles,  and  at  the  periphery  of  collections  of 
tubercles  or  cheesy  masses  ;  while  they  are  absent  or  comparatively  few 
in  the  case  of  old  and  firm  caseous  masses,  and  chronic  fibroid  material. 
In  caseating  nodules,  bacilli  which  stain  imperfectly  and  have  lost  their 
■  distinct  form  are  sometimes  seen  ;  or  there  may  be  merely  a  few  granular 
remains,  some  of  which  are  believed  to  be  spores,  as  caseous  material 
in  which  no  bacilli  could  be  recognized  has  been  found  capable  of 
•originating  tubercle  when  inoculated.  In  some  very  acute  forms  of 
tuberculosis  it  is  affirmed  that  bacilli  are  sometimes  evident  in  certain 
structures,  as  the  spleen,  before  any  actual  tubercles  have  formed.  They 
in  number  in  connection  with  chronic  scrofulous  lesions  of 
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-absorbent  glands,  and  in  tubercular  disease  of  joints. 
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Bacilli  similar  to  those  observed  in  man  are  present  in  "  bovine  tuber- 
culosis," which  occnrs  in  oxen  and  cows  ;  as  well  as  in  the  tubercle  of 
horses  and  other  animals,  whether  produced  naturally  or  artificially. 
In  bovine  tubercle  they  are  very  numerous,  and  this  material  is  said  to- 
be  specially  effective  and  certain  for  inoculation  purposes.     They  have- 
also  been  found  in  the  milk  of  affected  cows. 

Modes  of  Infection. — Assuming  the  bacillus  to  be  the  immediate  and 
specific  cause  of  tubercle,  it  becomes  a  most  important  question  to- 
determine  how  it  gains  access  into  the  human  system,  and  in  what  ways 
infection  may  be  brought  about.    It  will  be  expedient  to  consider  the- 
practical  points  bearing  upon  this  question  once  for  all  in  some  detail. 

a.  The  main  channel  for  the  inti-oduction  of  tubercle  bacilli  into  the 
system  is  the  respiratory  apparatus,  these  organisms  or  their  spores 
being  inhaled  along  with  the  inspired  air,  in  which  float  fine  particles  of 
dust,  to  which  they  become  attached.  It  was  affirmed  at  one  time  that 
the  breath  of  phthisical  patients  contains  them,  and  is  therefore  infective, 
but  more  careful  observations  have  proved  conclusively  that  this  is  not 
the  case.  Their  great  source  is  the  sputum  of  such  patients,  especially 
in  the  dried  state,  when  it  is  rapidly  converted  into  dust,  and  dissemi- 
nated far  and  wide.  As  already  stated,  this  sputum  often  contains  the 
bacilli  in  enormous  numbers.  The  investigations  of  Cornet  and  others 
have  shown  that  the  dust  collected  from  the  walls,  flooi\s,  and  bedsteads 
of  hospitals  and  other  institutions  where  consumptive  persons  have  been 
collected  together,  as  well  as  from  private  rooms  which  have  been 
inhabited  by  such  persons,  and  other  places  which  they  are  accustomed 
to  frequent,  is  in  a  large  proportion  of  cases  infective  by  inoculation. 
Numerous  instances  have  also  been  brought  forward  in  which  individuals 
are  said  to  have  become  tuberculous  from  occupying  apartments  in 
which  phthisical  patients  have  previously  lived,  and  which  have  not 
been  projierly  cleansed  and  disinfected.  These  patients  often  spit  about 
in  various  places,  such  as  on  floors,  into  fire-places  or  chamber  utensils, 
or  in  the  streets,  and  thus  the  bacilli  become  disseminated.  Handker- 
chiefs, linen,  or  other  objects  stained  with  expectoration  may  also  be 
the  means  of  distributing  them.  It  is  further  supposed  that  discharges 
from  other  tubercular  lesions,  as  well  as  the  excreta,  may,  if  neglected, 
add  to  the  number  of  tubercle  bacilli  in  the  atmosphere. 

b.  The  alimentary  canal  is  another  channel  through  which  tubercle 
bacilli  are  believed  to  get  into  the  body.  Experimental  investigations 
upon  animals,  and  observations  made  in  relation  to  human  subjects, 
seem  to  have  proved  conclusively  that  bovine  tuberculosis  may  be  con- 
veyed by  the  agency  of  milk,  and  the  frequency  of  the  occurrence  of 
intestinal  and  mesenteric  tuberculosis  in  children  has  been  by  several 
authorities  confidently  referred  to  this  cause.  It  was  formerly  supposed 
that  only  the  milk  obtained  from  cows  suffering  from  tuberculous  disease 
of  the  udder  is  infective,  but  more  recent  observations  have  led  to  the 
conclusion  that  this  is  unnecessary,  and  that  milk  from  tubercular  cows 
may  contain  bacilli,  when  the  udder  is  quite  healthy.  With  regard  to 
the  flesh,  opinions  are  divided  as  to  whetlier  it  is  infective  or  not,  but  it 
is  safer  to  conclude  that  it  is,  and  not  to  allow  meat  from  tuberculous 
animals  to  be  eaten.  The  comparatively  high  resisting  power  of  tubercle 
bacilli  to  the  action  of  the  gastric  juice  enables  them  to  retain  their 
vitality  until  they  pass  into  the  intestine,  if  they  have  not  been 
destroyed  by  heat  or  in  other  ways  before  they  are  inti-oduced  into  the 
stomach. 
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c  It  is  veiy  important  to  determine  wliether  tubercular  disease  can 
be  transmitted  by  direct  infection  from  one  human  being  to  another,  apart 
from  the  question  of  heredity,  but  on  this  point  there  is  much  difference 
of  opinion.  Investigations  show  that  where  there  is  habitual  close 
intimacy  between  individuals,  as  in  the  case  of  husband  and  wife,, 
special  danger  must  be  recognized.  This  may  be  probably  accounted 
for  chiefly  by  the  effects  of  sputum,  but  the  ti-ansmission  of  infection 
has  also  been  attributed  to  kissing,  and  even  to  sexual  intercourse,, 
especially  from  husband  to  wife,  and  particularly  if  pregnancy  occurs. 
It  is  affirmed  that  the  complaint  may  be  conveved  from  mother  to  child 
by  suckling. 

d.  The  possibility  of  tubercular  infection  by  direct  inoculation  must 
not  be  overlooked,  though  it  is  very  rare  in  man,  and  when  it  does  occur 
the  disease  often  remains  local,  but  may  become  general.  The  "post- 
mortem wart  "  or  verruca  nicrogenica  (Wilks),  met  witb  on  the  hands  or 
fino-ers  of  persons  who  have  mucb  to  do  witli  handling  dead  bodies  or 
animal  products,  is  said  to  be  of  a  tubercular  nature.  The  question  of 
the  alleged  transmission  of  the  disease  by  vaccination  may  be  referred 
to  here,  but  of  this  there  is  no  definite  proof,  and  the  lymph  from  the- 
vesicles  of  re- vaccinated  persons  suffering  from  phthisis  has  been  proved 
to  be  non-infective.  Inoculation  with  tubercle  has  been  attributed  in 
exceptional  instances  to  circumcision,  wearing  ear-rings,  transplantation 
of  skin,  a  bite  by  a  tuberculous  subject,  washing  the  clothes  of  a 
phthisical  patient,  a  cut  by  a  broken  receptacle  for  sputum,  and  other 
accidental  occurrences.  Ci-acks  or  excoriations  of  the  skin  are  believed 
to  favour  local  infection  of  this  kind,  which  may  be  followed  by  im- 
plication of  the  neighbouring  lymphatic  glands.  In  cases  where  tuber- 
culosis first  involves  the  genito-urinary  apparatus,  it  is  supposed  that 
direct  inoculation  has  in  some  way  taken  place. 

e.  Reference  must  be  made  to  infection  from  within  the  body,  or 
auto-infection,  in  relation  to  tuberculosis  ;  and  in  this  connection  the 
modes  of  extension  of  the  morbid  process  in  the  system  may  be  con- 
sidered. Tubercle  bacilli  have  been  found  in  tbe  bronchial  glands  in 
apparently  healthy  persons,  and  might  form  a  source  of  infection  under 
certain  circumstances,  but  they  are  generally  supposed  to  have  originally 
come  from  without.  An  active  or  even  general  tuberculosis  may  be  set 
up  in  connection  witb  some  caseotis  centre  in  the  body,  or  the  remains, 
of  a  former  tubercular  lesion,  and  other  allied  conditions.  Auto- 
infection  from  caseous  material  was  attributed  by  Prof.  Hamilton  to  a 
ferment,  which  acts  as  an  irritant  upon  the  tigsues  to  which  it  is  carried; 
the  view  now  generally  held,  however,  is  that  in  the  morbid  conditions 
]ust  alluded  to  bacilli  or  their  spores  lie  dormant,  and  when  set  free 
give  rise  to  tuberculosis.  Cohnheim  was  of  opinion  that  tbe  tiibercle- 
bacillus  may  remain  latent  in  the  body  for  an  indefinite  time,  until  some 
accidental  circumstance  calls  it  forth  into  active  growth. 

When  tubercle  has  once  been  formed,  it  may  spread  in  the  same- 
strncture,  or  to  various  pai-ts  of  the  body,  in  the  following  ways  : — 
(i.)  By  direct  continuity,  the  bacilli  being  taken  up  by  neighbouring  cells 
and  distributed,  or  being  conveyed  by  leucocytes,  (ii.)  By  means  of 
the  circulation,  in  consequence  of  the  blood-vessels  being  involved,  and 
the  bacilli  thus  reaching  the  blood.  Large  venous  trunks,  especially 
the  pulmonary  veins,  are  sometimes  implicated  in  tubercular  disease, 
(ni.)  Through  the  lymph-channels,  probably  a  common  and  important 
mode  of  extension.    Ponflick  found  in  some  cases  extensive  tuberculosis 
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of  the  thoracic  duct,  (iv.)  By  the  agency  of  morbid  discharges  con-  I 
taining  tubercle  bacilli.  Thus  it  is  now  commonly  supposed  that  the  i 
materials  formed  in  the  lungs  in  phthisis,  by  gravitating  or  being  drawn  t 
into  unaffected  parts  of  these  organs,  or  gaining  access  from  a  diseased  !] 
to  a  healthy  lung,  cause  extension  of  the  disease.  The  passage  of  sputum  j 
■over  the  mucous  surface  of  the  larynx  and  trachea  is  also  believed  to  set  k 
up  mischief  in  these  structures ;  and  when  swallowed  it  is  supposed  to  t 
•cause  intestinal  tuberculosis.  i 

Mode  of  action.- — From  the  results  of  experimental  inoculations  it  j 
would  appear  that  the  primary  action  of  the  tubercle  bacillus  is  local, 
but  it  subsequently  becomes  more  or  less  generalized.    It  first  causes  j 
irritation  of  the  tissues,  leading  to  proliferation  of  cells  and  migration  i 
of  leucocytes,  and  subsequently  degeneration  of  the  cellular  elements. 
It  tends  more  especially  to  affect  lymphatic  structures.    Whether  these  i 
changes  are  due  to  the  direct  action  of  the  organism,  or  to  its  chemical  1 
products,  is  not  determined.    An  albumose  and  a  ptomaine  have  been  i 
separated  by  Crookshank  and  Herroun.    It  is  also  believed  by  some  '( 
that  these  products  affect  the  system  generally,  through  the  agency  of 
the  circulation.    Under  certain  circumstances  the  bacilli  themselves  i 
•exist  in  large  numbers  in  the  blood,  setting  up  general  tuberculosis  i 
■and  its  accompanying  phenomena. 

2.  Hereditary  transmission. — From  time  immemorial  tuberculosis  has  i 
been  regarded  as  a  markedly  hereditary  complaint,  though  the  pro-  > 
portion  of  cases  in  which  such  a  predisposition  exists  has  been  very  ! 
variously  estimated  by  different  authorities.    At  the  present  day  the  I 
tendency  is  to  make  light  of  this  element  in  its  causation,  or,  indeed,  in 
some  quarters  to  ignore  it  altogether.    It  has  been  affirmed  that  most,  > 
if  not  all  cases  of  supposed  hereditaiy  tuberculosis  are  really  due  to  ] 
■accidental  infection,  as  a  consequence  of  the  exposure  which  the  circum-  | 
stances  of  family-life  necessarily  involve.    Against  such  a  doctrine  I  < 
must  personally  strongly  protest,  as  one  likely  to  lead  to  grave  results  ;  i 
and  in  my  opinion  hereditary  predisposition   to  tubercular  disease  ■ 
should  always  be  recognized  to  its  fullest  extent,  whenever  it  exists. 
The  inheritance  is  much  more  common  through  the  female  than  the 
male  line.    In  rare  instances  tubercle  is  actually  congenital,  being 
present  in  the  newly-born  infant.     While  thus  giving  due  weight  ' 
to  the   hereditary  factor  in   the   causation  of   tuberculosis,  I  must  j 
warn,  on  the  other  hand,  against  attaching  too  much  importance  to  it,  for  j 
unquestionably  it  is  a  prevalent  idea  that,  provided  there  is  no  family  j 
taint,  individuals  are  practically  free  from  any  danger  of  contracting  ! 
the  disease. 

The  explanation  of  the  heredity  of  tuberculosis  is  another  question, 
and  one  about  which  there  is  much  difficulty.    Baumgarten  maintains  j 
that  in  many  cases  the  virus  itself  is  actually  transmitted;  and  he  ! 
regards  the  "late  manifestation  as  analogous  to  that  of  hereditary 
syphilis,  there  being  a  prolonged  latency  of  the  infective  agent.    It  has 
been  stated  that  tubercle  bacilli  have  been  found  in  the  vas  deferens 
and  prostate  of  phthisical  patients,  without  apparent  disease  of  these 
parts  (Jani).    Other  views  are  that  merely  a  "  predisposition  to  tuber- 
cular disease  "  is  inherited  ;   or  a  state  of  "constitutional  debility";  i 
or  a  condition  of  "tissue-proclivity,"  favourable  to  the  action  of  the 
tubercle  bacillus. 

It  may  be  mentioned  that  intermarriage,  very  early  marriages,  and 
advanced  age  of  the  father  have  been   regarded   as   pi-oducing  or 
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ao-oravating  an  inherited  tendency  to  tubercnlosis.^  In  some  instances 
it^appears  that  hereditary  syphilis  helps  in  promoting  the  development, 
of  the  disease. 

3.  Personal  predisposing  conditions. — Granting  the  bacillury  origin  of 
tuberculosis,  and  recognizing  the  wide  distribution  of  the  organism,  it 
appears  remarkable  that  so  many  persons  escape.  To  account  for  this 
fact,  individual  peculiarities  have  been  supposed  to  exist,  as  in  the  case 
of  other  infective  diseases,  indicated  by  the  degree  of  susceptibility  or 
resisting  power  to  its  action.  Whether  there  is  any  definite  tubercular 
constitution  or  diathesis  has  always  been  a  much  disputed  question.  A 
very  large  number  of  persons  unquestionably  become  tuberculous  who- 
present  no  obvious  peculiarities,  and  who  are  strong  and  well-formed. 
Moreover,  many  who  are  looked  upon  as  merely  predisposed  to  the 
disease,  are  at  the  time  really  suffering  from  its  effects.  At  the  same 
time  a  combination  of  conditions  may  be  recognized  in  a  certain  propor- 
tion of  cases,  which  are  fairly  characteristic  of  a  tendency  to  tubercular 
mischief,  especially  in  children  and  young  persons,  and  they  are  thus  de- 
scribed:— The  subjects  are  tall,  slim,  erect,  and  delicate-looking,  having 
scarcely  any  fat ;  while  they  present  iisually  a  pretty  oval  face,  a  clear 
complexion,  bright  eyes,  and  large  pupils.  The  skin  is  Yerj  thin,  soft, 
and  dehcate,  and  through  it  bluish  veins  are  visible ;  the  hair  is  fine  and 
silky,  often  light,  the  eye-lashes  being  long.  Tubercularchildren  cut  their 
teeth  early,  and  are  generally  precocious  and  clever,  walking  and  talking 
soon.  They  are  excitable  and  active  in  body  and  mind.  The  ends  of 
the  bones  are  very  small  and  firm,  their  shafts  also  being  thin  and 
rigid;  while  the  cartilages  seem  to  be  very  soft  and  flexible.  The 
thorax  is  small,  being  either  long  and  narrow,  or  flattened  anteriorly, 
and  presents  the  alar  character. 

Mention  must  also  be  here  made  of  the  so-called  so'o/7tZcms  or  strumous 
diathesis,  which  is  described  as  follows : — The  bodj^  is  short,  thick- 
set, and  heavy;  the  face  plain,  tumid-looking,  with  expanded  and  thick 
alse  nasi,  a  low  forehead,  a  large  upper  lip,  and  a  dull,  pasty  complexion. 
The  skin  is  thick  and  opaque.  Scrofulous  children  often  exhibit  the 
phlegmatic  temperament,  being  inactive  and  languid  in  mind  and  body, 
as  well  as  backward  in  intellect,  this  being  evident  in  their  expression. 
The  bones  are  thick,  with  rather  large  ends.  The  teeth  often  decay 
early.  Derangements  of  the  alimentary  canal  are  of  frequent  occur- 
rence, and  the  belly  is  generally  tumid.  Scrofulous  subjects  are  very 
subject  to  moist  eruptions  on  the  skin,  with  scabbing ;  chronic  inflam- 
mation and  suppuration  of  lymphatic  glands  ;  caries  and  necrosis  of' 
bones;  unhealthy  inflammation  of  mucous  surfaces,  with  purulent  and 
other  discharges  ;  and  allied  conditions.  These  lesions  are  now  regarded 
as  mainly  tubercular  ;  but  scrofulous  individuals  are  also  very  liable  to- 
internal  tubercle.  Many  regard  both  the  tubercular  and  scrofulous 
habit  as  merely  indicating  delicacy  of  constitution,  incomplete  growth, 
and  imperfect  development. 

Age  materially  affects  both  the  occurrence  of  tubercle,  and  its  seat. 
It  is  by  far  most  frequently  met  with  in  children  and  young  persons. 
The  majority  of  deaths  from  tubercular  affections  as  a  whole  occur 
between  20  and  30  years  of  age.  They  may  develop,  however,  even  in 
old  age.  In  children  the  disease  tends  to  involve  a  number  of  organs  ; 
in  adults  it  is  more  localized.  The  glandular  system,  bones,  joints,  and 
meninges  are  frequently  implicated  in  the  former.  Sex  has  no  apparent 
innuencc. 


S02 


THEORY  AND  PRACTICE  OF  MEDICINE. 


The  tendency  to  tubercle  is  certainly  more  marked  in  persons  of  a 
feeble  physical  constitution,  apart  from  any  obvious  special  tubercular 
or  scrofulous  habit.  The  general  health  may  also  be  lowered  by 
numerous  causes,  which  thus  indirectly  predispose  to  tuberculosis, 
among  the  most  important  being  imperfect  ventilation,  want  of  fresh 
•air,  and  close  confinement ;  over-crowding ;  want  of  exercise  ;  constant 
residence  in  a  humid  atmosphere  ;  unhealthy,  insufficient,  or  indigestible 
food,  not  forgetting  the  milk  of  the  mother  or  nurse ;  intemperance ; 
interference  with  the  free  expansion  of  the  chest,  due  to  clothing  or 
■occupation;  previous  diseases,  such  as  measles,  whooping-cough,  and 
various  exhausting  fevei-s,  as  well  as  many  chronic  affections;  loiig- 
•continued  dyspepsia,  or  gastric  ulcer ;  frequent  pregnancies  ;  prolonged 
lactation;  excessive  sexual  indulgence;  undue  mental  labour;  worry, 
anxiet}'-,  and  other  depressing  nervous  influences.  Many  of  these  are 
frequently  found  acting  in  concert,  especially  among  the  poor  and  hard- 
worked  inhabitants  of  large  towns  ;  and,  while  lowering  the  system, 
they  obviously  favour  infection  at  the  same  time.  Various  occupations 
materially  aid  in  developing  tuberculosis,  by  impairing  the  general 
health,  as  well  as  in  numerous  other  ways.  Unfavourable  hygienic 
conditions,  combined  Avith  improper  diet,  are  particularly  liable  to  affect 
children  and  young  persons  injui'iously. 

Race  influences  the  susceptibility  to  tuberculosis,  although  no  race  is 
■  exempt.  It  appears  to  be  very  prevalent  among  American  Indians  and 
negroes. 

4.  External  predisposing  causes. — Tuberculosis  is  met  with  more  or  less 
in  all  parts  of  the  world.  It  is  most  prevalent  in  large  towns  and 
cities,  and  especially  in  their  crowded  parts.  Hirsch  is  of  opinion 
that  geographical  position  has  less  influence  than  has  been  supposed. 
The  disease  is  rare  towards  the  Poles.  Altitude  is  of  great  importance. 
In  high  regions  tuberculosis  is  rai-e  ;  it  is  decidedly  less  common  in 
mountainous  countries  ;  while  it  prevails  largely  at  a  low  level.  Tuber- 
cular affections  are  most  common  in  damp  and  cold  or  changeable 
climates  and  localities.  Dampness  of  soil  is  an  influential  factor,  and  the 
investigations  of  Sir  George  Buchanan  and  others  have  shown  clearly 
that  tubercular  disease  may  be  materially  checked  by  efficient  drainage. 
Much  of  what  has  just  been  stated  applies  mainly  to  pulmonary  phthisis, 
and  some  of  the  causes  mentioned  act  chiefly  by  setting  up  catarrhal  or 
other  conditions  in  connection  with  the  respiratoxy  organs,  which  are 
believed  to  render  them  more  liable  to  the  action  of  the  bacillus. 

5.  Local  predisposing  causes. — The  results  of  experimental  investiga- 
tions seem  to  prove  that  tubercle  bacilli  may  affect  perfectly  healthy 
structui-es,  as  the  pulmonary  air-cells,  and  the  intestinal  or  other 
mucous  membranes.  They  are,  however,  more  likely  to  gain  a  footing 
if  portions  of  the  mucous  surfaces  are  denuded  of  their  epithelium 
or  otherwise  injured,  and  this  is  supposed  to  be  the  explanation 
of  the  development  of  tuberculosis  in  some  instances.  The  more 
obvious  local  conditions  predisposing  to  tubercular  diseases  are  injury; 
repeated  or  continuous  irritation  of  structures,  as  in  occupations  in- 
volving inhalation  of  dust,  or  of  mineral  or  other  particles  of  various 
kinds ;  congestive  or  catarrhal  states  of  mucous  surfaces ;  and  inflam- 
matory lesions,  especially  when  they  become  chronic.  These  damage 
the  tissues,  so  that  they  furnish  a  favourable  soil  for  infection  by  the 
tubercle  bacilli.  The  greater  frequency  of  tuberculosis  after  certain 
febrile  diseases  than  others,  such  as  measles  or  whooping-cough,  is  be- 
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lievecl  to  depend  upon  the  fact  that  bronchial  catax-rh  is  so  commonly 
associated  with  these  complaints. 

It  will  be  observed  that  I  have  discussed  the  a3tiology  and  pathology 
of  tuberculosis  practically  from  the  infective  and  bacillary  point  of  view. 
It  must  be  noted,  however,  that  some  eminent  pathologists  still  do  not 
accept  this  explanation  of  the  nature  and  causation  of  the  disease,  but 
■either  hold  that  it  is  of  constitutional  origin,  or  that  tubercle  is  mei'ely 
the  result  of  a  local  inflammation,  especially  affecting  lymphatic  struc- 
tures which  may  be  produced  by  different  forms  of  local  irritation.  Cer- 
tain points  bearing  more  particularly  upon  pulmonary  phthisis  will  be 
dealt  with  in  relation  to  that  disease. 

Anatomical  Characters. — Under  this  head  it  is  only  intended  to  give 
a  comprehensive  account  of  tubercle  and  its  distribution,  its  relation  to 
particular  structures  being  discussed  in  the  corresponding  chapters. 

General  description. — The  typical  variety  of  tubercle  now  commonly 
recoo'uized  consists  of  certain  minute  bodies,  termed  grey  granulations  or 
miliary  tubercles.  These  appear  as  small  nodules  or  granulations,  about 
the  size  of  a  mustard  or  millet-seed  ;  generally  of  a  roundish  form,  but 
sometimes  slightly  angular ;  well-defined ;  usually  firm  and  hard,  but 
occasionally  soft ;  of  a  greyish- white  or  pearly-grey  colour  ;  more  or  less 
translucent ;  and  non-vascular.  They  may  be  quite  separate  and  dis- 
tinct; or  collected  into  irregular  groups,  their  individual  outline  being 
then  rendered  indistinct.  White  gramdations  are  also  described,  which 
are  more  opaque  and  softer,  and  are  said  to  differ  from  the  grey  in  the 
arrangement  of  their  histological  elements.  In  some  structures  tubercle 
is  more  diffused,  and  appears  as  a  grey  infiltration,  which  presents  a 
gelatinous  appearance,  and  a  smooth  and  dense  section.  In  its  earliest 
stage  tubercle  is  not  visible  to  the  naked  eye,  and  it  is  by  the  con- 
tinued growth  and  agglomeration  of  fresh  tubercles  that  it  becomes 
perceptible,  appearing  either  as  granulations  or  infiltrations  according  to 
their  mode  of  ari"angement.  The  latter  are  often  made  up  partly  of  areas 
of  inflammatory  products,  surrou.nding  scattered  centres  of  tubercle. 

What  has  been  described  as  yellow  tubercle  consists  of  granules,  nodules, 
or  masses  of  caseous  matter,  which  are  generally  supposed  to  be  derived 
only  from  tubercle ;  some  pathologists,  however,  maintain  that  they  also 
originate  in  various  inflammatory  and  other  morbid  products,  which 
undergo  cheesy  degeneration.  Tubercle  is  often  associated  with  the 
products  of  ordinary  inflammation,  and  thus  its  physical  characters  are 
more  or  less  modified. 

Microscopic  structure. — The  histological  elements  found  in  tubei'cle  have 
been  very  differently  described  by  different  observers.  No  doubt  the  micro- 
scopical appearances,  as  well  as  the  arrangement  and  relative  proportions 
of  the  constituents,  vary  much  under  different  cir- 
cumstances. It  is  now  generally  maintained  that 
there  is  nothing  peculiar  inthe  structural  elements 
of  early  tubercle,  or  in  their  arrangement,  to  dis- 
tinguish them  from  the  products  of  other  parasites. 
The  experimental  observations  of  Baumgarten, 
Cornil,  and  others  show  that  tubercle  bacilli  first 
cause  a  proliferation  of  the  fixed  cells,  especially 
the  connective-tissue  cells,  and  the  endothelium 
«f  the  capillaries.  These  multiply  by  karyo- 
kmcsi.s,  and  become  "  epithplioid,"  of  "rounded, 
cuboidal,  or  polygonal  shape,  and  containing 
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vesicular  nuclei.  A  little  later  migi-ation  of  leucocytes  takes  place,, 
forming  the  "lymphoid  "  cells,  -which  accumulate  at  the  periphery,, 
and  do  not  multiply.  The  "giaut-cell"  is  looked  upon  by  many 
pathologists  as  of  great  importance  in  relation  to  tubercle,  occupying 
its  centre,  but  it  appears  not  to  be  essential,  and  to  be  specially 
seen  in  chronic  ttibercles,  while  it  may  be  met  Avith  in  other  growths^ 
It  has  been  affirmed  that  the  giant-cells  are  in  inverse  ratio  to 
the  number  and  virulence  of  the  bacilli.  There  has  been  much  con- 
troversy as  to  their  mode  of  formation,  but  they  seem  to  be  formed 
generally  by  enlargement  of  the  epithelioid  cells,  or  it  may  be  by  the 
fusion  of  several  cells.  It  is  generally  maintained  that  thei'e  is  in  tubercle 
a  fine  reticulum  of  fibi^es,  formed  by  the  fibrillation  and  rarefaction  of 
the  connective-tissue  matrix,  which  is  most  a^jparent  at  the  margins  of  the 
growth  as  a  rule.  Friedlander,  however,  as  well  as  Cornil  and  Ranvier, 
insist  that  in  recent  tubercle  no  fibres  are  visible,  and  that  the  appearance 
is  due  to  the  hai-dening  processes  employed  in  its  preparation  for  micro- 
scopic examination.  Tubercle  does  not  contain  any  vessels  or  lymphatics 
of  its  own,  but  it  may  involve  those  belonging  to  the  original  tissue  in 
which  it  is  formed  ;  and  it  may  also  enclose  pigmentary  matters. As 


it  undergoes  degenerative  changes,  its  microscopical  appearances  neces- 
sarily alter  materially. 

Tubercle  bacilli  can  be  demonstrated  in  tubercle,  but,  as  already 
stated,  they  vary  much  in  number  under  different  circumstances.  They 
are  sometimes  scattered  pretty  uniformly  through  the  tissues,  sometime* 
collected  in  little  clusters;  and  may  be  observed  partly  withm  cells, 
partly  lying  free.  In  bovine  tuberculosis  they  often  have  a  special 
relation  to  the  giant-cells,  forming  a  kind  of  ring  or  zone  towards  the- 
periphery,  or  sometimes  presenting  a  radiate  arrangement ;  this,  how- 
ever, is  rare  in  the  human  subject. 

Changes  and  terminations.— Some  very  important  changes  are  hable 
to  take  place  in  connection  with  tubercle.  1.  Absorption. —It  is  pro- 
bable that  tubercle  may  be  absorbed  after  it  has  undergone  degenera- 
tive changes.  2.  Caseous  dege7ieration.—T-aberc\e  is  very  prone  to  this 
change.  In  tubercles  produced  by  experimental  inoculation  the  change 
called  "coagulation-necrosis"  is  soon  observed  in  the  centre  of  the 
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■nodule.  The  cells  become  swollen  and  translucent,  exWbit  a  tendency 
to  fuse  togethei',  and  their  nuclei  lose  their  power  of  staining.  This  is 
followed  speedily  by  a  granular  disintegration,  which  often  terminates 
in  caseation  or  cheesy  degeneration.  The  material  may  become  con- 
verted into  a  pvirulent  or  curdy-looking  fluid,  simulating  an  abscess  ; 
or  a  firm  cheesy  mass  is  produced,  which  may  become  encapsuled. 

3.  Calcification. — This  frequently  follows  caseation,  the  material  con- 
sequently becoming  inert.  Sometimes  the  calcareous  substance  is  sub- 
sequently discharged,  or  becomes  surrounded  with  a  fibrous  capsule. 

4.  Elimination  and  its  restcUs. — The  remains  of  tubercle  are  often 
eliminated  or  discharged,  thus  giving  rise  to  ulcers  on  mucous  sur- 
faces, or  to  cavities  in  organs,  as  is  well-exemplified  in  the  case 
of  the  intestines  and  lungs.  These  ulcers  and  cavities  may  ultimately 
heal  up,  and  a  permanent  cure  may  result,  the  cicatricial  tissue  formed 
being  very  prone  to  contract.  More  commonly,  however,  the  destruc- 
tive process  extends,  owing  to  the  formation  of  fresh  tubercles  on 
the  walls  of  the  iilcer  or  cavity,  or  in  other  ways,  for  here  new 
factors  are  introduced,  especially  the  effects  of  suppuration.  Occa- 
sionally a  cavity  results  from  the  death  and  discharge  of  a  quantity 
of  tubercle  en  masse.  5.  Fibroid  change. — This  consists  of  an  increase  of 
the  fibrillated  stroma,  coincident  with  a  disappearance  of  the  cells,  and 
finally  a  tuberculous  granulation  may  consist  almost  entirely  of  fibroid 
tissue,  becoming  dense  and  hard.  The  change  is  probably  identical 
with  that  which  has  been  described  as  cornification  or  obsolescence,  in 
which  tubercle  becomes  opaque,  horny,  and  bkiish-grey.  The  fibroid 
change  is  chiefly  observed  in  the  lungs,  but  Schiippel  has  also  demon- 
strated its  occurrence  in  lymph-glands,  and  Rindfleisch  has  found 
fibrous  tubercles  in  the  great  omentum.  The  late  Dr.  Fagge  was  of 
opinion  that  the  occurrence  of  a  similar  change  in  a  tubercular  infiltra- 
tion is  the  origin  of  the  affection  known  as  "  fibroid  phthisis." 

Tissues  and  organs  affected. — Tubercle  presents  marked  peculiarities 
in  its  distribution.  Several  organs  or  structures  are  frequently 
affected  at  the  same  time ;  but  in  adults  tubercle  is  often  confined 
to  the  lungs  in  chronic  cases.  In  most  cases  of  acute  tuberculosis  grey 
granulations  are  seen  throughout  almost  every  organ  in  tlie  body, 
and  it  is  one  of  the  characteristics  of  this  disease  that  it  attacks  many 
structures.  Parts  actively  growing  are  very  liable  to  be  implicated. 
The  most  frequent  seats  of  tubercle  are  the  lungs  and  respiratory  j)as- 
sages;  the  bi'onchial,  mesenteric,  and  other  absorbent  glands;  the  intes- 
tmes ;  the  pleura,  peritoneum,  and  pericardium  ;  the  cerebral  meninges  ; 
bones  and  joints;  the  liver  and  spleen  ;  and  the  thyroid  gland  in  acute 
cases.  It  is  less  commonly  met  with  in  the  kidneys  and  genito-urinary 
passages ;  in  the  testes  or  vesiculae  seminales  ;  or  in  the  brain  and  spinal 
cord.  Tubercular  ulcers,  with  tubercles,  occasionally  occur  on  the  tongue 
or  throat.  Tubercles  may  be  observed  in  the  choroid  coat  of  the  eye-ball 
m  a  large  proportion  of  cases  of  acute  tuberculosis,  but  rarely  in  the 
retma.  Among  the  less  frequent  seats  of  tubercle  are  the  prostate 
Rland,  the  supra-renal  capsules,  the  bladder,  the  uterus,  the  walls  of  the 
heart,  and  the  marrow  of  bones.  It  is  only  very  exceptionally  met  with 
in  other  structures,  and  Litten  never  found  it  in  the  pancreas,  salivary 
glands,  or  voluntary  muscles.  Tubercle  bacilli  are  present  in  lupus, 
Bcrofulodermia,  and  certain  forms  of  lichen  and  erythema;  and  they 
nave  been  found  in  connection  with  some  non-tubercular  lesions,  as 
chancre  and  malignant  growths. 
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Symptoms. — It  would  not  serve  any  useful  purpose  to  discuss  the 
clinical  history  of  tuberculosis  at  any  length  here,  as  this  part  of  the 
subject  will  have  to  be  fully  dealt  with  in  relation  to  its  more  impor- 
tant local  manifestations;  and  its  acute  varietj--  is  separately  con- 
sidered in  the  present  chapter.  Should  any  individual  present  the 
characters  already  described  as  pertaining  to  tubercular  or  scrofulous 
subjects,  these  should  certainly  not  be  ignored,  as  indicating  a  tendency 
to  lesions  of  this  nature,  or  their  actual  presence.  The  local  develop- 
ment of  tubercle  is  usually  accompanied  with  corresponding  local 
symptoms,  and  often  with  definite  physical  signs  or  objective  ap- 
pearances ;  while  not  uncommonly  cases  are  more  or  less  complicated, 
owing  to  different  structures  being  involved.  The  detection  of  tubercle 
bacilli,  especially  in  sputum,  is  now  regarded  as  highly  important  in 
relation  to  the  clinical  investigation  and  diagnosis  of  tubercular  cases. 
General  symptoms  are  present  in  most  instances,  and  are  frequently 
pronounced,  especially  pyrexia,  wasting,  anaemia,  and  other  signs  of 
failure  of  nutrition,  with  night-sweats,  weakness,  fatigue,  languor,  and 
allied  subjective  sensations.  The  course  and  duration  of  cases  of  tuber-  I 
cular  disease  vary  within  wide  limits,  while  they  often  exhibit  intervals  j 
of  improvement  or  arrest  during  their  progress.  Sooner  or  later  most  ' 
of  them  terminate  fatally,  but  modern  treatment  has  certainly  made  the 
outlook  in  many  instances  far  less  grave  than  formerly.  j 

Prevention  and  Treatment. — Only  a  few  general  remarks  need  be  I 
made  here  on  this  subject,  as  it  will  be  moi-e  convenient  to  discuss  the  pre- 
vention and  treatment  of  tuberculosis  in  detail  in  relation  to  pulmonary  ! 
phthisis,  and  any  special  points  requiring  notice  will  be  referred  to  in  I 
connection  with  other  local  manifestations  of  the  disease.  Obviously  the  ; 
first  consideration  is  to  prevent  as  far  as  possible  the  procreation  of  chil- 
dren with  a  hereditary  tendency  to  tubercle,  and  hence  the  questions  of  1 
maiTiage  and  child-bearing  are  not  unconlmonly  submitted  to  the  medical  ; 
adviser,  though  his  advice  is  by  no  means  always  followed.  Every  case  -i 
must  be  decided  on  its  own  merits,  but  should  a  man  or  woman,  or  still  i 
more  both,  be  suifering  from  active  or  pronounced  tubercular  disease,  ^ 
clearly  marriage  ought  to  be  interdicted.  In  the  case  of  children  or  1 
young  persons  in  whom  there  is  a  marked  hereditary  predisposition,  or  f 
who  present  the  appearances  indicating  a  tubercular  tendency,  mnch  il 
may  be  done  in  the  way  of  prevention  by  judicious  measures.  In  the  j 
first  place  all  hygienic  conditions,  as  well  as  diet,  should  be  rigidly  { 
attended  to.  Fresh  air  and  sunlight ;  suitable  exercise  ;  warm  clothing ;  :,i 
change  to  the  seaside,  with  salt-water  baths,  or  a  residence  in  some  high  I 
altitude  ;  nutritious  diet  carefully  regulated,  with  plenty  of  good  milk  ;  ; 
and  avoidance  of  undue  mental  excitement  or  work,  are  among  the  chief 
requirements.  Not  uncommonly  a  permanent  change  of  climate  is  ^ 
advisable,  or  even  imperative.  Great  cai'e  is  demanded  as  regards  the  i 
choice  of  occupation.  The  digestive  organs  must  be  kept  in  order;  and  ii 
all  sources  of  irritation  in  connection  with  these  organs  should  be  speedily  i 
removed.  Cod-liver  oil ;  iron  in  various  forms,  especially  steel-wine,  Ji 
syrup  of  phosphate,  or  syrup  of  iodide  of  iron  in  some  instances  ;  and  a 
other  to7iics,  properly  administered,  do  a  great  deal  of  good  in  these 

cases.                                                                         .  k 

A  consideration  of  the  questions  already  discussed,  bearing  upon  the  II 

modes  of  infection  of  tuberculosis,  will  indicate  the  broad  lines  to  be  f 

followed  as  regards  humanity  at  large,  in  its  prevention  and  treatment.  .1 

It  is  easy  to  lay  down  rules  as  to  hygienic  conditions,  occupation,  good  m 
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food  maintenance  of  sound  health,  and  other  matters,  but  unfortunately 
but  too  commonly  they  cannot  be  carried  out.  The  isolation  of,  or 
avoidance  of  close  contact  with  persons  suffering  from  tubercular 
disease ;  the  thorough  cleansing  and  disinfection  of  rooms  vphich  have 
been  occupied  by  such  persons  ;  the  modes  of  dealing  with  sputum  and 
other  infective  materials;  and  the  avoidance  of  tuberculous  milk  and 
meat,  are  all  important  parts  of  preventive  treatment.  Seeing  that  the 
j-espiratory  organs  are  so  commonly  affected  with  tubercular  disease,  it 
is  obviously  of  the  greatest  consequence  to  guard  as  much  as  possible 
410-ainst  all  causes  which  tend  to  injure  or  irritate  these  organs,  and  not 
to  neglect  even  the  slightest  pulmonary  symptoms  iu  persons  who  are 
at  all  predisposed.  In  such  persons  also  it  will  be  well  to  examine  the 
-chest  from  time  to  time. 

The  treatment  of  individual  patients  suffering  from  actual  tubercular 
disease  presents  much  variety,  and  always  requires  intelligent  considera- 
•tion.  As  a  rule  it  may  be  affirmed  that  they  demand  supporting  and 
tonic  measures,  with  the  view  of  improving  the  general  nutrition. 
JTumerous  antiseptic  and  other  "  specific  "  methods  are  now  much  in 
TOgue,-  but  in  the  ways  in  which  they  are  employed,  they  often  do  much 
more  harm  than  good.  Symptoms  of  various  kinds,  both  local  and 
general,  frequently  demand  attention.  The  question  of  surgical  inter- 
ference requires  careful  consideration  in  certain  cases,  and  not  uncom- 
monly operative  measures  afford  excellent  results.  Other  local  methods 
of  treatment  are  applicable  to  tubercular  lesions  of  particular  struc- 
tures. 


Acute  Miliary  Tuberculosis, 


.  Pathology  and  JEtiology. — There  is  a  distinct  and  important  class 
of  cases  iu  which  a  more  or  less  acute  eruption  of  miliary  tubercles  takes 
place,  which  become  disseminated  through  many  of  the  organs  and 
structures  of  the  body,  being  often  found  in  large  numbers.  The  lungs, 
liver,  and  spleen  are  always  affected  in  these  cases  ;  almost  as  frequently 
the  kidneys,  thyroid  gland,  marrow  of  bones,  heart,  and  the  choroid 
coat  of  the  eye-ball ;  less  constantly  the  serous  membranes  and  the 
meninges.  The  distribution  may  be  fairly  uniform,  but  is  often  very 
unequal  in  different  structures. 

Acute  miliary  tuberculosis  occui-s  chiefly  during  early  life,  but  may  be 
met  with  fi  ■om  infancy  even  to  advanced  age ;  it  is  much  more  common 
in  males  than  females.  It  appears  to  be  most  prevalent  during  April, 
Maj',  and  June  ;  and  sometimes  the  complaint  assumes  a  quasi-epidemic 
character.  It  may  occur  in  persons  apparently  quite  healthy  ;  but 
commonly  supervenes  upon  some  previous  tubercular  affection  or  caseous 
centre,  such  as  chronic  phthisis,  scrofulous  affections  of  bones  or  joints, 
scrofulous  glandular  abscesses,  tubercular  mesenteric  or  bronchial  glands, 
or  tubercular  disease  of  the  genito- urinary  apparatus.  It  is  said  to  be 
rather  frequent  after  aspiration  for  pleuritic  eff'usion,  but  the  pleurisy  is 

hen  supposed  to  be  tubercular.  Acute  miliary  tuberculosis  sometimes 
becomes  developed  after  an  attack  of  one  of  the  exanthemata,  as  measles 
or  typhoid  fever.    The  condition  is  explained  by  a  rapid  general  infec- 

lon  with  the  tubercle  bacilli  or  their  spores,  which  are  set  free  from  the 
Pi'e-existing  tubercular  focus.    Probably  in  many  of  the  cases  which 

■aunot  be  explained,  some  such  focus  is  present  which  has  not  been  dis- 
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covered;  Ponflick  found  in  some  instances  an  extensive  tuberculosis  of  the- 
thoracic  duct,  with  destruction  of  the  tubercular  growth  ;  more  frequently 
tuberculosis  of  large  venous  trunks,  especially  of  the  pulmonary  veins,, 
as  described  by  Weigert,  appears  to  be  the  starting-point  of  acute  miliary 
tuberculosis.  It  has  occasionally  followed  operations  for  tubercular 
diseases,  such  as  resection  of  a  joint. 

Symptoms. — It  is  by  no  means  easy  to  give  a  definite  and  concise 
clinical  history  of  acute  miliary  tuberculosis.    Diffei-ent  cases  of  this 
complaint  present  very  different  symptoms,  and  attempts  have  beeu' 
made  to  classify  them  into  distinct  groups,  but  individual  cases  present 
many  intermediate  grades  and  variations  from  the  recognized  types. 
The  phenomena  observed  are  general  and  local,  the  former  depending-  ' 
upon  the  infection  of  the  system,  the  latter  partly  or  entirely  upon  the  i 
implication  of  particular  organs  or  structures.    As  a  rule  only  the  lungs  | 
and  brain  originate  prominent  local  symptoms ;  but  acute  tuberculo-sis-  , 
of  the  spleen  and  of. the  choi^oid  can  often  be  made  out  by  clinical, 
examination. 

General. — Acute  miliary   tuberculosis   commences   in   many  cases, 
giwlually,  with  a  feeling  of  general  languor  and  heaviness;  irritability 
or  restlessness  ;  loss  of  appetite,  with  thirst ;  and  headache.    In  other 
cases  repeated  rigors  occur,  with  early  and   marked  constitutional 
symptoms.    Vomiting  is  a  frequent  symptom  at  the  onset.    In  some 
instances  the  prominent  phenomena  are  from  the  first  connected  either  i 
with  the  nervous  or  the  respiratory  system.    More  or  less  speedih'-  the  ' 
general   symptoms   become   pronounced   as  a  rule,  including  fevei%.  j 
wasting,  anaemia,  profuse  sweating,  and  increasing  debility,  with  a  weak 
and  rapid  pulse.    Acute  tubei'culosis  is  almost  always  attended  with,  i 
pyrexia,  but  not  invariably  ;  while  its  degree  varies,  and  its  com"se  is  in-  i 
no  way  characteristic  or  typical.    In  one  class  of  cases  the  temperature  i 
is  high,  reaching  from  103°  to  105°,  and  rising  continuously,  so  that  i 
the  temperature-curve  may  be  very  like  that  of  typhoid  fever.    In  i 
other  instances  it  is  not  high,  but  very  irregular ;  or  it  may  remit  or 
intermit  quite  regularly  for  some  time,  if  the  duration  of  the  disease  is  i 
prolonged.    A  regular  daily  rise  of  tempei-ature  has  been  occasionally 
observed;  or  even  a  febrile  paroxy.sm  with  a  distinct  chill.    There  may  i 
be  a  marked  rise  or  fall  of  temperature  before  death.    Patients  suifering  ] 
from  acute  tuberculosis  are  always  evidently  weak  and  ill,  and  the  i 
tendency  is  towards  progressive  emaciation  and  debility,  until  at  last  i 
they  become  extremely  wasted  and  prostrated.     A  peculiar  pallor  : 
of  the  face,  with  marked  cyanosis  of  the  lips  and  cheeks,  is  said  to  < 
be  very  striking  and  characteristic  in  some  instances.  A  feeling  of  great  i 
anxiety  and  oppi^ession  may  also  be  experienced,  which  is  evident  in  the  j 
expression.    A  roseolar  eruption  on  the  skin  has  been  observed  occa-  • 
sionally  ;  and  herpes  may  break  out  about  the  lips.    In  one  group  of  t 
cases  the  symptoms  assume  a  distinctly  typhoid  character,  Avith  a  dry  J 
and  brown  tongue,  sordes  on  the  teeth  and  lips,  and  low  nervous  pheno-  ■> 
mena;    The  pulse  usually  i-anges  from  100  to  120,  but  may  be  much  more  i 
frequent,  and  is  readily  hurried,  while  it  is  weak  and  small,  and  some-  •! 
times  irregular.    Loss  of  appetite  and  thirst  continue  throughout ;  the  ► 
bowels  are  generally  constipated,  but  in  not  a  few  instances  more  or  i 
less  diarrhoea  occurs.    Tubercle  bacilli  have  been  detected  in  the  blood  ) 
in  some  cases  of  acute  miliary  tuberculosis. 

Local. — Among  the  local  phenomena,  dyspnoea  is  usually  a  very  pro-  i 
minent  symptom  in  acute  tuberculosis,  and  may  become  extreme.    Not  'i 
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only  is  tte  breathing  much  hurried,  especially  during  the  more  advanced 
stao^es  reaching  in  some  instances  40,  60,  or  70  per  minute,  but  it  is  often 
T)eculiarlj  deep,  and  sometimes  noisy.  When  the  lungs  and  pleurae  are 
involved,  there  will  probably  be  pains  in  the  sides,  and  more  or  less 
couo-h,  but  the  latter  may  be  very  slight.  Expectoration  is  generally 
scanty,  and  not  characteristic  ;  it  is  said  not  to  contain  bacilli  unless  old 
pulmonary  phthisis  exists.  The  physical  signs  in  coimection  with  the  lungs 
vary  but  are  usually  not  marked,  and  of  an  indefinite  character.  Aus- 
•  cultation  generally  reveals  various  rhonchi,  and  numerous  medium-sized 
or  small  moist  rales  scattered  over  the  chest. 

In  some  cases  of  acute  miliary  tuberculosis  the  mind  yemains  clear  to 
the  last ;  in  others  prominent  nervous  symptoms  appear  at  an  early 
period,  such  as  headache,  giddiness,  delirium,  or  stupor.  These  are  often 
the  result  of  the  general  infection  and  high  fever,  or  perhaps  of  poison- 
ino-  by  the  chemical  products  of  the  bacilli,  but  in  a  certain  proportion 
of°cases  definite  signs  of  tubercular  meningitis  supervene,  either  at  an 
early  or  at  a  late  stage,  which  tend  to  obscure  other  phenomena.  The 
meningeal  aifection  is  common  in  infants  and  young  children.  Occa- 
sionally indications  of  tubercular  peritonitis  appear.  The  spleen  is 
enlarged,  sometimes  considerably,  and  in  not  a  few  instances  it  can  be 
felt  on  palpation. 

Much  importance  has  been  attached  to  the  discovery  of  tubercles  in 
the  choroid  in  acute  tuberculosis,  by  the  aid  of  the  ophthalmoscope. 
They  usually  appear  late  in  the  course  of  the  disease,  but  may  be  visible 
some  time  before  death.  These  choroidal  tubercles  are  in  the  form  of 
yellowish-white,  rounded,  spots,  usually  very  minute,  but  sometimes, 
when  confluent,  as  large  as  the  optic  disc ;  they  shade  off  gradually 
into  the  surrounding  pigment.  They  may  be  watched  in  their  growth 
from  day  to  day,  and  their  changes  may  also  be  observed.  Vision  is 
rarely  affected  by  them. 

Varieties. — Cases  of  acute  miliary  tuberculosis  have  been  divided, 
according  to  their  course  and  prominent  symptoms,  into  acute  febrile; 
■adijnamic  or  typhoid;  insidious  or  indefinite;  intermittent ;  pulmonary ;  and 
meningeal  or  cerebral.  While  recognizing  these  groups,  however,  it  must 
again  be  mentioned  that  all  gradations  between  them  are  met  with. 
The  duration  of  the  complaint  usually  ranges  from  two  to  eight  weeks ; 
and  the  termination  may  be  said  to  be  always  fatal. 

Diagnosis. — Acute  miliai-y  tuberculosis  is  by  no  means  easy  to 
recognize  in  many  cases,  and  not  uncommonly  the  condition  has  been 
found  after  death  when  not  suspected  during  life.  It  is  a  disease 
which  should  always  be  borne  in  mind  in  obscure  cases,  especially 
in  children  and  young  persons.  The  diagnosis  may  be  materially 
assisted  by  a  history  of  hereditary  predisposition ;  or  by  the 
presence  of  some  tubercular  or  scrofulous  lesion,  upon  which  acute 
tuberculosis  is  likely  to  supervene.  The  complaint  is  liable  to  be 
mistaken  for  certain  fevers,  especially  typhoid  fever,  and  these 
must  be  excluded  by  the  absence  of  their  characteristic  symptoms, 
-or  of  any  skin-eruption,  except  in  i-are  instances  in  which  a  rash  like 
that  of  typhoid  is  observed  in  acute  tuberculosis.  The  combination  of 
phenomena  upon  which  the  diagnosis  of  acute  tuberculosis  is  usually 
founded  are  the  severity  of  the  general  symptoms,  associated  with  the 
absence  of  any  adequate  local  cause;  the  irregular  and  atypical  fever; 
peculiar  pallor  with  cyanosis ;  marked  dyspnoea,  with  hurried  and 
•deep  breathing ;  very  frequent  and  weak  pulse ;  and  the  I'apid  down- 
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■vvard  course  of  tlie  illness  in  most  cases.  The  development  of  symptoms 
indicating  tubercular  meningitis  or  pei'itonitis  would  help  to  clear  up 
any  obscurity.  The  observation  of  tubercles  in  the  choroid  is  very  im- 
portant in  the  diagnosis  of  acute  tuberculosis.  The  detection  of  bacilli 
in  the  blood  is  also  regarded  as  a  significant  factor. 

It  is  said  that  in  some  cases  much  difficulty  arises  in  diagnosing 
between  severe  bronchitis  with  emph3^sema,  and  acute  tuberculosis  in 
which  the  lungs  are  involved,  especially  in  elderly  people.  The 
general  symptoms  are  to  be  mainly  relied  on ;  with  the  abundance  of 
the  rales,  and  the  amount  and  character  of  the  expectoration  in  cases  of 
bronchitis. 

Prognosis. — This  is  extremely  grave,  and  although  cases  of  supposed 
recovery  from  acute  general  tuberculosis  have  been  reported,  the  accuracy 
of  the  diagnosis  is  always  open  to  doubt.  Possibl}'  a  favourable  result 
may  be  brought  about  in  cases  where  the  condition  is  limited  to  one- 
particular  structure. 

Treatment. — But  little  can  be  done  in  cases  of  acute  miliary  tubercu- 
losis, and  the  treatment  is  mainly  symptomatic.  Full  doses  of  quinine 
or  other  antipyretics;  the  judicious  administration  of  nourishment  and 
alcoholic  stimulants;  and  the  use  of  cold  applications  to  the  skin,  or 
tepid  baths,  with  an  ice-bag  to  the  head,  are  the  chief  measures  indicated. 
Some  advocate  the  employment  of  antiseptics.  As  preventive  measures 
against  this  condition  may  be  mentioned  the  removal  by  surgical  mea- 
sures of  any  local  lesions  which  might  act  as  centres  of  tubercular 
infection  ;  and  careful  attention  to  children  during  convalescence  from 
measles,  whooping-cough,  and  other  predisposing  diseases. 


CHAPTER  XXX. 

EHEUiUATISJ^I. 

Rheumatism  is  a  name  applied  to  diseases  and  conditions  of  very  different 
kinds,  some  of  which  are  in  reality  of  a  local  nature.  It  will  be  con- 
venient, however,  to  consider  in  the  present  chapter  the  several  com- 
plaints which  may  be  fairly  included  under  the  term. 

I.  Acute  Aeticular  Rheumatism — Rheumatic  Fever. 

Pathology. — The  pathology  of  acute  rheumatism  is  still  much  disputed. 
Some  writers  start  with  the  fundamental  theory  of  a  "  basic  arthritic 
stock  or  diathesis,"  from  which  spring  as  branches  two  main  classes 
of  disorder,  commonly  recognized  as  rheumatism  and  gout. 

A  favourite  view  held  is  that  the  immediate  pathological  cause  of  rheu- 
matic fever  consists  in  the  presence  in  the  blood  of  some  morbid  poison  or 
poisons,  generated  within  the  system,  in  consequence  of  some  derange- 
ment of  the  processes  of  assimilation  and  elimination,  which  act  as  direct- 
irritants  to  certain  tissues.  These  agents  are,  moreover,  commonly 
believed  to  be  of  an  acid  nature,  and  acute  rheumatism  has  been  definitely 
referred  to  the  action  of  lactic  acid.  It  has  been  affirmed  that  the  usual 
phenomena  of  the  complaint  have  been  produced  by  injecting  this  acid 
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into  serous  cavities,  as  well  as  during  its  internal  administration  for 
diabetes.  Some  wi-iters,  however,  maintain  that  dift'ei^ent  acids  may  cause 
rheumatism ;  and  Haig  thinks  that  there  is  no  real  distinction  between 
this  disease  and  gout. 

Another  theory  is  that  rheumatic  fever  depends  upon  some  disturb- 
ance of  the  nervous  system.  Mr.  Hutchinson  calls  rheumatism  a 
"  catarrhal  arthritis,"  and  is  of  opinion  "  that  it  is,  in  the  main,  a  lia- 
bility to  joint-disease,  brought  about  by  exposure  to  cold  and  wet, 
throuo-h  reflex  nervous  influence."  Others  think  that  the  nerve-centres 
are  affected  by  lactic  or  other  acids,  and  that  they  react  upon  the  joints  ; 
while  still  another  view  supposes  that  a  primary  disturbance  of  the 
nervous  system  leads  to  trophic  changes,  or  to  disorder  of  nutrition  and 
its  consequences.  Dr.  Harkin  associates  acute  rheumatism  with  the 
nervous  system,  but  believes  that  it  is  essentially  a  specitic  form  of 
endocarditis  of  neuropathic  origin,  generally  allied  with  myocarditis, 
which  leads  to  subsequent  changes  in  other  structures. 

Prof.  Latham,  of  Cambridge,  has  propounded  a  very  elaborate  theory 
as  to  the  pathology  of  acute  rheumatism.  He  believes  that  glycocine  is 
abundantly  formed  in  the  tissues,  as  well  as  uric  and  lactic  acids.  Grly- 
cocine  is  derived  from  glycocholic  acid,  a  constituent  of  bile,  which  is 
normally  transformed  in  the  intestines  into  this  substance  and  cholic 
acid ;  the  glycocine  passes  to  the  liver  and  is  changed  into  urea.  Im- 
perfect hepatic  metabolism  leads  to  the  combination  of  glycocine  with 
other  substances  to  form  uric  acid.  This  acid  affects  the  vaso-motor 
nerves  controlling  the  arterioles  of  the  miiscles,  at  first  stimulating  and 
then  paralyzing  them,  and  causing  dilatation  of  the  vessels,  followed  by 
inci'eased  hydration  and  oxidation,  and  consequent  pyrexia.  Excessive 
formation  of  lactic  acid  leads  also  to  dilatation  of  the  arterioles  of  the 
affected  parts,  and  stimulation  of  the  sweat-centres. 

The  germ-theory  has  been  applied  to  acute  rheumatism,  and  by  some 
pathologists  is  regarded  with  much  favour.  Hueter  supposed  that 
micrococci  enter  the  system  and  set  up  endocarditis,  the  joint-affectiou 
being  secondary  to  this,  and  due  to  embolism.  Bacilli  and  micrococci 
have  been  described  in  the  blood,  in  serous  and  synovial  effusions,  and 
in  endocardial  lesions  in  cases  of  acute  rheumatism  ;  and  it  has  been, 
affirmed  that  the  disease  has  been  reproduced  in  animals  by  injecting  a 
cultivated  species  of  micrococcus,  obtained  from  the  articular  fluid  of  a 
patient  suffering  from  rheumatic  fever. 

Maclagan  believes  that  the  poison  of  rheumatism  is  of  the  nature  of  a 
miasm,  introduced  from  without,  generically  allied  to,  but  specifically 
distinct  from,  that  of  malai'ia. 

3Itiology. — 1.  Exciting  causes. — The  ordinary  exciting  cause  of  acute 
rheumatism  is  a  sudden  chill,  especially  induced  by  exposure  to  cold  and 
wet;  sitting  in  a  draught  when  heated  or  perspiring ;  or  neglecting  to 
change  wet  clothes.  It  is  believed  that  the  complaint  may  also  be  pi"0- 
duced  by  excessive  muscular  exertion.  In  not  a  few  instances  no  definite 
cause  can  be  fixed  upon.  Errors  in  diet,  digestive  and  hepatic  derange- 
inents,  suppression  of  menses,  excessive  lactation,  and  numerous  other 
disturbances  have  been  ranked  as  causes  of  this  complaint,  but  on  no 
adequate  grounds.  Scarlatina  is  followed  by  acute  rheumatism  in  some 
instances,  probably  by  interfering  with  the  excretoiy  functions  of  the 
skm.    It  seems  to  be  occasionally  connected  with  the  puerperal  state. 

2.  Predisposing  cmises.— Acute  rheumatism  is  distinctly  a  hereditary 
disease,  and  tends  to  run  in  families,  though  to  a  much  less  degr-ee  than 
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gout.  It  chiefly  attacks  for  the  first  time  persons  from  15  to  35  years 
old,  being  especially  frequent  between  16  and  20,  but  no  age  is  exempt, 
and  a  good  many  cases  are  met  with  in  young  children.  Previous 
attacks  decidedly  increase  the  predisposition  to  the  di.sease.  More 
cases  are  met  with  among  males,  and  in  the  lower  classes,  on  account  of 
their  greater  exposure  to  the  ordinary  exciting  causes.  Climate  and 
season  have  considerable  influence,  the  affection  occurring  mainly  in 
temperate  but  very  moist  climates,  and  where  sudden  changes  of  tempera- 
ture are  experienced.  It  is  far  less  common  in  tropical  and  very  cold 
countries  ;  and  in  this  country  is  unfrequent  during  the  months  of  July, 
August,  and  September.  A  large  number  of  cases  are  met  with  in  the 
eastern  counties  of  England.  The  same  conditions  influence  the  pre- 
valence of  the  complaint  at  different  seasons.  A  state  of  ill-health  from 
any  cause  is  said  to  predispose  to  rheumatic  fever,  as  Avell  as  mental 
depression  or  anxiety ;  but  many  individuals  are  attacked  when  in 
apparently  perfect  health  and  spirits.  Joints  which  are  much  used,  or 
which  have  been  injured,  are  particularly  liable  to  become  affected  in 
the  course  of  the  disease.  Occupations  involving  exjjosure  and  hard 
work  predispose  materially  to  acute  rheumatism. 

Anatomical  Characters. — The  morbid  changes  associated  with  acute 
rheumatism  are  chiefly  evident  in  connection  with  fibrous,  fibro-serous, 
and  synovial  structures.  A  variable  number  of  the  joints  of  the  limbs 
present  evidences  of  acute  inflammation.  The  synovial  membi-ane  is 
very  vascular,  thickened,  and  relaxed  ;  there  may  be  a  deposit  of  more 
or  less  lymph ;  and  the  joint  contains  a  moderate  quantity  of  fluid- 
effusion,  chiefly  sei-ous,  but  having  fibrinous  flakes  and  leucocytes  floating 
in  it.  The  tissues  around  an  affected  joint  are  more  or  less  infiltrated 
with  fluid.  In  cases  of  long  duration  pus  may  form,  and  the  cartilages 
sometimes  become  eroded,  but  these  changes  are  very  exce23tional.  The 
sheaths  of  tendons  may  also  be  inflamed,  and  occasionally  they  contaiii 
a  purulent  fluid.  The  muscles  are  often  dark,  soft,  and  infiltrated  in 
fatal  cases. 

In  the  majority  of  cases  where  death  occurs  from  rheumatic  fevei', 
the  morbid  appearances  characteristic  of  pericarditis,  endocarditis,  or 
myocarditis  are  visible.  Fibrinous  vegetations  are  common  in  the  heart, 
even  when  no  inflammation  exists.  Evidences  of  pleurisy,  or  of  pul- 
monary or  other  complications  may  also  be  present.  The  blood  often 
becomes  buffed  and  cupped  during  coagulation  in  cases  of  acute  rheu- 
matism. There  is  no  reliable  evidence  that  lactic  acid  can  be  detected 
in  it. 

Symptoms. — 1.^  Invasion. — An  attack  of  rheumatic  fever  may  set  in 
gradually,  being  preceded  by  a  state  of  general  ill-health  for  some  time  ; 
but  usually  the  invasion  is  prominently  marked  by  chills,  or  occasionally 
by  distinct  rigors.  These  are  followed  by  pyrexia,  with  general 
muscular  pains  ;  and  soon  the.  joints  or  other  structures  become  affected. 

2.  Actual  attack. — When  acute  rheumatism  is  established,  the  symp- 
toms are  in  most  cases  very  charactei-istic,  being  both  general  and  local, 
the  latter  being  connected  mainly  with  the  joints,  but  the  two  classes  of 
symptoms  are  by  no  means  ahvays  in  pi'oportion  to  each  othei". 

a.  General. — The  patient  complains  of  general  aching  and  stiffness, 
and  usually  presents  an  aspect  of  suffering,  combined  Avith  restlessness 
and  weariness,  but  is  unable  to  move,  on  account  of  the  painful  state  of 
the  joints,  being  often  strikingly  helpless.  Usually  there  is  copious 
perspiration,  the  patient  being  bathed  in  sweat,  which  has  a  peculiarly 
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rsour  or  acrid  smell,  and  is  generally  very  acid  in  reaction;  this  is  not 
invariably  tbe  case,  however,  and  it  is  stated  that  the  sweat  may  be  acid, 
neutral,  or  alkaline  over  different  parts  of  the  skin  in  the  same  j)atient. 
Sudauiina  appear  not  uncommonly,  and  may  be  extremely  abundant, 
coming  out  in  successive  crops.  There  are  the  ordinai-y  symptoms  ac- 
companying pyrexia.  The  pulse  is  generally  full  and  strong.  The 
tongue  is  covered  with  a  thick  white  coating ;  while  there  is  much, 
tbii'st,  with  anorexia,  and  constipation.  The  urine  is  markedly  febrile, 
deposits  urates  abundantly,  and  somecimes  contains  a  little  albumen. 
Patients  often  cannot  sleep  on  account  of  the  pain  whicli  they  suffer, 
but  there  are  no  particular  head-symptoms  as  a  rule.  Occasionally 
.slio-ht  delirium  is  observed.  In  some  cases  of  a  low  type  the  general 
symptoms  in  acute  rheumatism  tend  to  assume. a  "  typhoid"  character. 

6.  Local. — It  is  the  middle-sized  joints  which  are  most  commonly 
attacked  in  rheumatic  fever,  namely,  the  elbows,  wrists,  knees,  and 
ankles,  but  the  other  articulations  are  by  no  means  exempt.  Usually 
many  joints  are  involved  in  succession,  the  complaint  exhibiting  an 
erratic  tendency,  and  often  the  symptoms  subside  in  one  articulation  as 
they  appear  in  another,  but  several  may  be  implicated  together.  The 
same  joint  may  be  attacked  more  than  once  in  the  course  of  the  illness. 
A  disposition  to  symmetry  as  to  the  joints  affected  is  frequently  noticed. 

The  skin  over  an  affected  joint  is  more  or  less  red,  either  uniformly 
or  in  patches ;  and  hot.  Various  degrees  of  swelling  are  noticed, 
due  partly  to  infiltration  of  the  tissues  around  the  articulation, 
partly  to  effusion  into  its  interior.  The  skin  sometimes  pits  on 
pressure.  There  is  considei-able  pain  and  tenderness,  which  is  aggra- 
vated at  night ;  and  any  movement  causes  much  distress.  In  character 
the  pain  is  dull  and  aching  as  a  rule,  and  may  be  so  severe  as  to  make 
a  patient,  even  of  strong  nerve,  cry.  Frequently  the  suffering  is  less 
intense  when  the  swelling  is  considerable. 

Temperature. — The  pyrexia  of  acute  rheumatism  is  of  an  irregularly 
remittent  type.  The  ascent  usually  lasts  about  a  week,  but  it  may  be 
longer  or  shorter  than  this.  The  temperature  in  most  cases  varies  from 
100°  to  104°,  and  is  generally  in  propoi'tion  to  the  number  of  joints 
involved,  and  the  intensity  of  the  inflammation,  but  by  no  means  always. 
"^^^e  stationary  period  varies  greatly  in  duration;  there  is  generally  a 
considerable  difference  between  morning  and  evening  temperature. 
defervescence  is  gradual  and  indefinite  in  most  cases,  crisis  being  rare. 
The  implicated  joints  may  indicate  a  higher  temperature  than  other 
parts.  Rheumatic  fever  is  one  of  the  diseases  in  which  hyperpyrexia  is 
most  frequently  observed,  a  remarkably  sudden  rise  in  temperature 
takmg  place,  attended  with  grave  symptoms,  namely,  severe  rigors ; 
marked  general  depression  ;  prominent  nervous  phenomena  ;  and  some- 
time.s  jaundice,  diarrhoea,  or  hfEmorrhages  ;  death  usually  speedily 
inqo^",^  uj^less  prevented  by  treatment.  The  temperature  may  reach 
I  .  .'  ■'•10°)  112°,  or  more,  and  continues  to  rise  after  death.  Irregu- 
anties  in  temperature  are  very  common  in  rheumatic  fever,  even  apart 
irom  any  complications,  and  the  latter  are  often  not  indicated  by  the 
■tiermometer  in  this  disease.  A  disproportion  between  the  temperature 
and  the  pulse  is  frequently  observed. 

Subacute  liheumatism.—A  subacute  variety  of  rheumatism  is  by  no 
some "rjf  especially  in  hospital  practice,  which  is  very  trouble- 

,hp  aff.  r  iT^  ^^'^^^  pyrexia,  and  one  or  more  joints  continue  to 

'«e  aaectedfor  a  long  time,  with  but  little  change,  except  that  occasional 
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exacerbations  are  liable  to  occur  from  slight  causes,  or  even  -without  any 
evident  cause.  The  joints  implicated  are  not  much  deformed,  nor  are 
they  structurally  altered  to  any  marked  degree.  The  general  condition 
is  usually  much  below  par. 

Complications  and  Sequelae. — In  many  cases  certain  internal  organs 
and  structures  are  implicated  in  the  course  of  an  attack  of  rheumatic 
fever,  and  the  resulting  morbid  conditions  are  ordinarily  classed  as 
complications,  but  in  reality  some  of  them  are  parts  of  the  disease,  and 
they  may  occur  without  any  joint- affection.  At  present  they  will  be 
merely  enumerated,  as  their  symptoms  and  signs  are  described  in  other 
parts  of  this  work,  but  it  must  be  specially  noted  that  they  may  come 
on  very  insidiously,  and  should  therefore  be  constantly  watched  for,, 
especially  those  connected  with  the  heart,  this  organ  being  examined 
at  least  once  or  twice  daily  during  an  attack  of  rheumatic  fever.  These 
complications  chiefly  include  : — 1.  Cardiac  alfections,  namely,  pericar- 
ditis ;  simple  endocarditis,  with  consequent  valvular  disease,  or  malignant 
endocarditis ;  myocarditis ;  and  the  formation  of  fibrinous  deposits  or 
clots  in  the  cavities  of  the  heart.  2.  Pulmonary  diseases,  including 
pleurisy ;  pneumonia,  chiefly  catarrhal ;  bronchitis ;  congestion  and 
oedema  of  the  lungs  ;  and  pulmonary  gangrene  in  exceptional  cases. 
3.  Rarely  peritonitis.  4.  Cerebral  and  spinal  meningitis  very  rarely. 
In  alcoholic  subjects  delirium  tremens  may  supervene  ;  and  a  peculiar 
form  of  insanity  has  been  described.  The  cardiac  affections  are  by  far 
the  most  common,  and  are  especially  frequent  in  the  young,  being 
met  with  in  cases  of  all  grades  of  sevei^ity,  although  their  frequency  and 
intensity  are  as  a  i"ule  in  proportion  to  the  degree  of  joint-aft'ection. 
They  become  more  common  in  second  and  third  attacks.  Rheumatic 
pericarditis  is  said  to  be  three  times  more  frequent  in  men  above  the  age 
of  twenty-five  than  in  women,  and  this  is  atti'ibuted  to  the  laborious 
occupations  which  men  follow.  Pericarditis  and  endocarditis  are  not 
uncommonly  associated,  especially  in  young  subjects  ;  and  sometimes 
cardiac  and  pulmonary  complications  occur  together,  a  very  grave  com- 
bination. 

Choreiform  movements  are  not  uncommon  in  acute  rheumatism,  or 
even  a  distinct  attack  of  chorea,  especially  in  children,  Avhich  is  sup- 
posed by  many  to  be  of  embolic  origin.  Rheumatic  subjects  are  liable 
to  serious  inflammatory  affections  in  connection  with  the  eye,  namely, 
ophthalmia,  sclerotitis,  or  iritis.  Cutaneous  complications  not  uncom- 
monly accompany  acute  rheumatism,  of  the  nature  of  erythema,  urticaria, 
or  purpura.  These  eruptions  have  been  variously  named,  such  as  peliosis 
rheumatica,  erythema  multiforme,  and  purpura  urticans;  ei-ythema 
nodosum  is  an  important  form.  Orchitis  or  inflammation  of  the  tunica 
vaginalis  is  occasionally  met  with.  Thrombosis  of. the  veins  of  the  legs 
is  a  possible  complication.  Rheumatism  appears  to  have  a  definite 
relation  to  acute  tonsillitis,  the  two  complaints  being  sometimes  asso- 
ciated, and  Dr.  William  Hill  has  described  different  forms  of  tonsillitis 
in  rheumatic  fever,  subacute  rheumatism,  and  the  chronic  rheumatic 
state.  There  is  every  reason  to  believe  that  rheumatism  and  gout  may 
be  present  in  the  same  subject,  constituting  true  "  rheumatic  gout." 

Scquelce  very  often  follow  rheumatic  fever,  the  most  important  of 
these  being  permanent  organic  disease  of  one  or  more  of  the  orifices  or 
valves  of  the  heart,  especially  the  mitral  and  aortic,  subsequently  leading 
to  more  or  less  extensive  changes  in  this  organ.  Pericardial  adhesions 
remain  after  pericarditis.    Not  uncommonly  the  patient  continues  in  a 
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■weak  and  ansemic  condition  for  some  time.  In  one  case  wliich  came 
under  my  observation,  a  state  of  imbecility  remained  after  an  attack  of 
acute  rheumatism. 

It  "vvill  be  convenient  to  notice  here  certain  subcutaneous  nodules, 
orie:inally  described  by  Drs.  Barlow  and  Warner  as  occurring  in 
children  and  young  adults,  the  subjects  of  rheumatism  and  chorea. 
They  are  observed  in  connection  with  fascise  and  tendons,  especially 
near  joints,  most  frequently  over  the  back  of  the  elbow,  over  the 
malleoli,  and  on  the  margins  of  the  patella.  They  vary  in  size  from  a 
mustard  seed  to  a  bitter  almond  ;  are  slightly  movable  usually;  mostly 
symmetrical ;  and  consist  of  loose  fibi-ous  bundles,  sometimes  very  vas- 
cular, but  never  becoming  bony.  The  skin  over  them  is  simply  raised, 
■without  any  heat,  pain,  redness,  or  infiltration  ;  and  often  there  is  no 
pyi-exia,  marked  fever  being  rare.  The  nodules  may  appear  in  one  crop, 
or  in  succession;  or  they  may  subside  partially  or  entirely,  and  then 
reappear.  Later  observations  have  shown  that  they  may  be  met  with  in 
adults ;  and  also  in  cases  of  rheumatoid  arthritis. 

Course,  Dtiratioii,  and  Terminations. — Cases  of  rheumatic  fever 
differ  greatly  in  severity,  and  therefore  their  course  and  duration  are 
exceedingly  variable,  but  favourable  cases  generally  become  convalescent 
within  from  three  to  six  weeks.  Complications  will  necessarily 
materially  influence  their  duration.  Belapses  are  also  frequent.  The 
termination  in  the  great  majority  of  cases  is  in  recovery,  so  far  as  the 
general  health  is  concerned,  but  permanent  cardiac  mischief  is  often 
established.  Sometimes  stiffness  of  joints  continues  for  a  considerable 
period,  or  they  may  become  chronically  affected  ;  they  are  also  liable  to 
subsequent  neuralgic  pains.  Death  in  cases  of  acute  rheumatism 
generally  results  either  from  internal  complications  ;  or  from  hyper- 
pyrexia. 

Diagnosis. — Gout  and  rheumatoid  arthritis  are  the  chief  diseases  from 
which  acute  rheumatism  has  to  be  distinguished  ;  the  points  of  diiference 
will  be  considered  under  gout.  Articular  rheumatism  has  also  to  be 
diagnosed  from  the  other  forms.  Rheumatic  fever  may  be  simulated  by 
erysipelas,  pyaemia,  trichinosis,  acute  necrosis  of  bones  or  osteo-myelitis, 
dengue,  influenza,  or  the  early  stage  of  glanders.  The  symptoms  occurring 
during  the  apyrexial  period  of  relapsing  fever  may  also  resemble  those 
of  acute  rheumatism.  Care  must  be  taken  not  to  mistake  between  local 
inflammation  or  other  affections  of  a  joint  and  rheumatism,  especially  in 
infants.  It  must,  moreover,  be  remembered  that  the  joints  may  not  be 
implicated  in  the  least  in  a  rheumatic  case,  or  so  slightly  that  they  are 
overlooked ;  special  attention  must  be  paid  to  the  recognition  of  acute 
rheumatism  in  young  children  under  such  circumstances.  The  presence 
of  subcutaneous  nodules  is  considered  by  Drs.  Barlow  and  Warner  as 
an  aid  in  the  diagnosis  of  a  rheumatic  condition,  when  associated  with 
chorea  and  heart  disease,  although  no  history  of  rheumatic  fever  can  be 
obtained. 

Prognosis. — As  regards  life  and  death,  the  prognosis  is  very  favour- 
able in  cases  of  acute  rheumatism,  but  in  many  instances  it  is  grave 
■With  respect  to  the  future  condition  of  the  patient,  on  account  of  the 
organic  mischief  which  remains.  The  chief  indications  of  immediate 
danger  are  a  very  high  temperature,  or  one  remaining  high  for  some 
time;  severe  nervous  disturbance,  with  delirium,  convulsions,  or  coma; 
adynamic  symptoms ;  extensive  complications  affecting  the  heart  or 
•lungs,  or,  still  more,  a  combination  of  both ;  cerebral  or  spinal  menin- 
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gitis  ;  and  a  failure  of  the  excretory  functions.  Chorea  is  considered  to 
be  a  highly  dangerous  complication,  especially  when  accompanied  with 
dysphagia.  The  subcutaneous  nodules  in  children,  although  unimpor- 
tant in  themselves,  are  said  to  be  of  serious  import,  because  in  several 
cases  the  associated  heai-t-disease  has  been  found  actively  progressive. 

Treatment. — The  indications  which  need  attention  in  managing  a 
case  of  rheumatic  fever  may  be  stated  as  follows  : — 1.  To  study  the 
general  comfort  of  the  patient,  and  to  protect  carefully  against  exposure. 
2.  To  encourage  free  excretion.  3.  To  get  rid  of  or  neutralize  the  poison 
or  poisons  in  the  system,  if  this  can  be  effected.  4.  To  attend  to  the 
joints.  5.  To  relieve  symptoms.  6.  To  use  every  precaution  against 
complications  ;  and  treat  them  as  they  arise. 

Of  course  it  is  desirable  that  a  patient  suffering  from  rheumatic  fever 
should  be  restoi^ed  to  health  as  speedily  as  possible,  but  it  is  a  matter  of 
much  greater  consequence  that  the  attack  should  be  passed  through 
without  any  permanent  organic  mischief  being  left  behind,  than  that 
convalescence  should  be  established  within  this  or  that  number  oE  days 
or  weeks. 

1.  General  management. — The  patient  should  be  placed  in  a  warm  bed. 
on  a  smooth,  firm,  but  elastic  mattress,  between  soft  blankets,  the  limbs 
being  made  as  comfortable  as  possible  by  means  of  pillows.  A  flannel 
shirt  should  be  worn,  which  must  be  frequently  changed  when  there  is 
much  sweating.  It  is  important  to  avoid  anything  approaching  a  chill, 
hence  the  bed  should  be  carefully  pi'otected  from  draughts,  and  patients 
should  not  be  allowed  to  throw  off  the  bed-clothes,  which  they  are  much 
inclined  to  do.  It  is  my  practice  in  severe  cases  to  wrap  up  all  the 
middle-sized  joints,  whether  affected  or  not,  in  cotton-wool,  and  also  to 
place  a  thin  layer  of  this  material  over  the  anterior  surface  of  the 
•chest.  The  front  of  the  shirt  may  be  cut  in  such  a  way  as  to  form  a 
flap  covering  the  region  of  the  heart,  so  that  by  drawing  it  aside  this 
region  may  be  examined  without  disturbing  the  patient,  or  unduly 
exposing  the  chest.  The  cotton-wool  must  be  renewed  when  it  becomes 
impregnated  with  perspiration,  the  surface  being  dried  before  each  fresh 
application  is  made.  Sometimes  it  is  desirable  to  employ  a  cradle  to 
raise  the  bed-clothes,  when  the  joints  of  the  legs  are  very  painful. 

The  diet  ought  not  to  be  too  low,  but  should  consist  of  a  good  quantity 
•of  beef-tea  and  milk,  regularly  administered.  Lemonade,  barley-water, 
■or  other  simple  drinks  should  be  freely  allowed,  as  well  as  ice  to  suck,  if 
desired.  Alcoholic  stimulants  are  not  required  in  ordinary  practice  as  a 
rule  ;  in  hospital  practice,  however,  patients  often  need  a  little  wine  or 
brandy,  and  sometimes  considerable  quantities  are  called  for  during  the 
progress  of  a  case  of  i-heumatic  fever,  when  there  exists  a  marked 
tendency  towards  debility  or  prostration.  The  bowels  should  be  kept 
regularly  opened. 

2.  Medicinal  treatment.— li  cannot  be  too  strongly  enforced  at  the 
present  day  that  no  one  routine  line  of  treatment  can  be  absolutely 
relied  upon  in  dealing  with  cases  of  acute  rheumatism.  Observations 
have  been  made  to  prove  that  the  disease  runs  an  equally  favourable 
•course  without  medicines,  as  when  these  are  administei-ed,  and  that  it 
cannot  be  affected  by  drugs.  This  is  probably  true  with  regard  to  a 
■certain  number  of  cases,  if'the  measures  already  mentioned  are  carefully 
attended  to.  Until  within  the  last  few  yeai'S  the  alkaline  treatment  was 
most  in  vogue,  and  I  still  believe  that  it  is  the  most  efficient  in  some 
instances.    In  carrying  out  this  treatment  bicarbonate  of  potassium  is 
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the  preparation  usually  selected,  and  it  may  be  given  in  doses  of  30  to  40' 
oraius  every  two  to  four  hours.    Certain  vegetable  salts,  such  as  the 
citrate  or  tartrate,  are  also  used,  and  these  have  the  advantage  that  they 
can  be  made  into  a  pleasant  drink.    Salts  of  sodium  are  preferred  by 
some  practitioners. 

The  remedies  which  have  continued  most  in  favour  since  their  intro- 
duction for  the  treatment  of  rheumatic  fever  are  salicin,  salicylic 
acid,  and  salicylates,  especially  the  salicylate  of  sodium.  These  are 
administered  in  doses  of  from  10  to  20  or  30  grains,  ab  intervals  of  one 
to  three  or  four  hours,  according-  to  circumstances.  The  conclusions 
which  I  have  arrived  at  from  personal  experience  of  the  employment  of 
these  drugs  are  : — 1.  That  in  a  considerable  proportion  of  cases  they  are 
highly  efficacious,  speedily  checking  the  progress  of  the  disease ; 
lowering  the  temperature  ;  and  relieving  the  joint-symptoms.  2.  That 
they  ai'B  more  effectual  in  mild  than  in  severe  cases.  3.  That  these 
drugs  utterly  fail  in  not  a  few  instances,  and  therefore  can  by  no  means 
he  implicitly  relied  upon,  and  certainly  do  not  j)Ossess  the  antidotal  or 
almost  specific  action  in  the  treatment  of  acute  rheumatism  which  has 
been  claimed  for  them.  4.  That  they  are  of  little  or  no  value  in  the 
prevention  or  treatment  of  cardiac  complications  ;  and  may  prove  highly 
dangerous,  if  the  action  of  the  heart  is  much  weakened  or  embarrassed. 
5.  That  in  some  instances  in  which  these  medicines  have  signally  failed, 
alkalies  or  other  modes  of  treatment  have  proved  undoubtedly  efficacious. 
Different  practitioners  combine  various  other  drugs  with  these  remedies, 
to  serve  particular  purposes,  such  as  opium,  aconite,  or  aromatic  spirit 
of  ammonia ;  and  the  combination  of  salicylate  of  sodium  with  bicar- 
bonate of  potassium  is  sometimes  decidedly  advantageous.  The  adminis- 
tration of  this  class  of  drugs  needs  to  be  watched,  as  they  may  produce 
unpleasant  or  even  dangerous  effects.  Salol  was  introduced  as  having 
certain  advantages  over  the  other  preparations,  but  experience  has  not 
proved  favourable  to  its  use. 

Opium  is  another  remedy  of  great  value  in  some  cases  of  acute  rheu- 
matism. It  is  best  given  in  the  solid  form,  in  doses  of  gr.  j-i  every 
three  or  four  hours,  according  to  the  indications  present;  or  Dover's 
powder  is  sometimes  a  useful  preparation.  This  drug  not  only  relieves 
pain,  procures  sleep,  and  sustains  the  nervous  system  ;  but  it  also  calms 
any  excited  cardiac  action,  and  thus  tends  to  prevent  inflammatory  com- 
plications. Morphine  is  also  very  valuable,  and  should  there  be  much 
pain,  it  may  be  administered  by  subcutaneous  injection. 

Numerous  other  remedies  have  been  advocated  for  acute  rheumatism,, 
among  which  may  be  mentioned  nitrate  or  iodide  of  potassium,  phosphate 
of  ammonium,  benzoates,  and  various  other  alkaline  salts  ;  lemon-juice, 
in  quantities  of  from  3  iij  to  3  xij  or  more  in  the  twenty-four  hours ; 
quinine  in  full  doses  ;  and  tincture  of  perchloride  or  other  preparations 
of  iron.  Certain  agents  which  act  powerfully  upon  the  heart  have  also 
been  employed,  namely,  aconite,  digitalis,  and  especially  veratrum 
viride.  These  may  possibly  have  the  effect  of  diminishing  the 
tendency  to  cardiac  inflammations,  but  require  careful  watching  during 
their  administration.  Some  of  the  modern  antipyretics  have  been  tried, 
such  as  phenazone,  acetanilide,  or  phenacetin,  but  with  doubtful  results. 

Various  baths  and  allied  methods  of  treatment  have  been  much  em- 
ployed for  rheumatic  fever,  namely : — the  hot-air  or  vapour  bath  ; 
different  forms  of  cold  bath;  the  wet-pack;  the  hot  blanket  bath ;  or 
sponging  the  skin  with  cold  or  tepid  water. 
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3.  Local  treatment. — If  possible,  it  is  desirable  not  to  apply  anything 
to  the  joints  except  cotton-wool,  but  in  some  instances  the  pain  is  so 
severe  that  other  local  applications  must  be  resorted  to.  As  a  rule 
warm  anodyne  fomentations  or  poultices,  containing  opium,  belladonna, 
or  their  active  principles,  give  most  relief.  To  be  of  any  use  they  must 
be  put  on  very  hot;  be  well-covered  with  oil-silk  or  mackintosh;  and 
frequently  changed.  I  have  often  tried  the  local  application  of  an 
alkaline  solution,  as  recommended  by  some  authorities,  but  in  my 
■experience  this  measure  has  not  appeared  to  be  of  much  service, 
unless  opium  is  added  to  the  solution.  The  use  of  a  solution  of 
salicylate  of  sodium  in  this  way  has  been  advocated.  Cold  compresses 
have  been  much  commended.  Possibly  the  application  of  two  or  three 
leeches  might  be  serviceable  in  exceptional  cases.  The  treatment  of 
rheumatic  fever  by  extensively  blistering  the  joints,  as  advocated  by  the 
late  Dr.  Herbert  Davies,  is  not  now  practised;  but  the  application  of  small 
blisters  or  of  liquor  epispasticus  to  a  particular  joint  certainly  not  un- 
frequently  speedily  relieves  pain,  and  helps  to  promote  absorption.  If 
an  articulation  remains  chronically  affected,  this  method,  or  the  applica- 
tion of  tincture  of  iodine,  may  be  first  tried;  but  if  a  speedy  effect  is  not 
produced,  I  have  found  much  benefit  from  strapping  the  articulation 
carefully  and  efficiently  with  ammoniacum  and  mercury  plaster.  If 
there  is  much  effusion,  it  has  been  suggested  to  tap  the  joint  by  means 
of  the  aspirateur. 

4.  Symptomatic  treatment. — The  management  of  most  of  the  symptoms 
which  may  call  for  interference  in  cases  of  rheumatic  fever  has  been 
sufficiently  indicated  in  the  preceding  remarks.  The  occurrence  of 
hyperpyrexia  demands  immediate  recourse  to  the  energetic  employment 
of  cold,  as  described  under  fever  ;  with  quinine  in  full  doses  internally  ; 
and  the  free  administration  of  stimulants.  Many  patients  have  been  suc- 
cessfully ti-eated  in  this  way  when  in  an  apparently  hopeless  condition. 

5.  The  treatment  of  the  several  complications  of  rheumatic  fever  will 
be  considered  in  their  respective  chapters.  At  present  I  will  only 
express  the  opinion  that  very  rarely  is  any  kind  of  bleeding  justifiable 
for  the  infl.ammatory  affections,  and  that  calomel  should  never  be  given 
as  an  antiphlogistic.  Dr.  Harkin  advocates  the  early  application  of  a 
blister  over  the  precordial  region,  to  produce  a  derivative  or  counter- 
irritant  effect  upon  the  inflamed  endocardium,  and  thus  to  prevent 
further  infection.  Opium  must  be  used  with  caution  if  the  lungs  are 
involved  ;  and  free  stimulation  is  then  demanded.  In  cerebral  or  spinal 
meningitis  ice  should  be  applied  locally. 

6.  Much  care  is  needed  during  convalescence  after  an  attack  of  rheu- 
matic fever,  warm  clothing  being  worn,  with  flannel  next  the  skin,  and 
every  form  of  exposure  avoided.  The  diet  should  be  improved  gradually. 
The  patient  ought  to  be  kept  in  bed  for  some  time,  and  under  medical 
supervision  until  thoroughly  convalescent ;  and  full  instructions  must 
be  given  as  to  how  to  guard  against  future  attacks.  Should  any  of  the 
joints  remain  chronically  affected,  the  local  applications  already  men- 
tioned must  be  persevered  with,  and  iodide  of  potassium  administered 
internally.  If  the  patient  continues  .weak  and  ana3raic,  tincture  of  per- 
chloride  of  iron  is  of  signal  value,  either  given  alone  or  combined  with 
-quinine.  Should  the  heart  be  implicated,  special  care  is  needed,  and  the 
patient  must  rest  as  much  as  possible  for  a  long  time,  so  as  not  to  make 
any  undue  call  upon  this  organ.  A  change  to  a  warm  district  or  climate 
is  often  highly  beneficial  after  an  attack  of  rheumatic  fever. 
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2.  Chronic  Articular  Rheumatism. 


Symptoms.— This  affection  is  common  among  elderly  persons,  usually 
comino-  on  gradually  as  age  advances,  but  occasionally  following  one  or 
more  acute  or  subacute  rheumatic  attacks.  The  fibrous  structures  con- 
nected with,  as  well  as  around  the  articulations,  become  thickened  and 
stiff.  Hence  the  movements  of  the  joints  are  impaired,  and  more  or  less 
dull  achino-  pain  is  felt,  which  becomes  worse  at  night,  and  during  damp 
or  cold  weather.  There  are  no  particular  objective  signs  ;  and  the 
joints  are  not  mucb  altered  in  appearance  as  a  rule.  A  form  of  chronic 
.arthritis  is,  however,  met  with,  especially  in  old  persons,  in  which  only 
one  or  at  most  a  few  joints  are  affected,  gradual  changes  of  a  permanent 
•character  being  produced,  and  causing  deformity.  This  condition 
has  been  specially  termed  "  senile  arthritis  "  or  "  rheumatic  gout."  Pro- 
bably it  may  be  associated  with  chronic  changes  in  the  valves  of  the 
heart. 

Treatment. — Patients  suffering  from  chronic  rheumatism  should  wear 
flannel  next  the  skin;  and  avoid  exposure  to  wet  or  cold,  as  well  as 
rapid  changes  of  temperature.    They  should  be  encoui^aged  to  take  a 
moderate  amount  of  exercise.    Baths  o£  various  kinds  are  useful  in 
•different  cases,  such  as  warm,  vapour,  hot-air,  Turkish,  cold,  salt-water, 
sulphur,  or  alkaline  baths.    These  may  also  be  employed  locally,  and 
douches  are  often  very  serviceable.    Much  good  fi-equently  results  from 
systematic  daily  friction  of  the  affected  joints  with  some  stimulating 
and  anodyne  liniment,  such  as  camphor  liniment  mixed  with  laudanum, 
or  with  belladonna  or  aconite  liniment ;  as  well  as  from  shampooing, 
kneading,  and  passive  movement.    Local  counter-irritation  by  means  of 
blisters  or  preparations  of  iodine  is  sometimes  beneficial.    Good  results 
frequently  ensue  from  effectually  strapping  an  affected  joint  with  some 
plaster,  such  as  ammoniacum  and  mercury  plaster,  or  iron  plaster,  or 
from  bandaging.    The  application  of  sulphur  under  a  flannel  bandage, 
•or  sulphur  fumigation  ai-ound  a  joint,  is  another  plan  of  treatment 
recommended  for  chronic  rheumatism.    The  local  use  of  the  constant 
galvanic  current  has  proved  highly  serviceable  in  many  cases.  Massage 
is  also  a  useful  method  of  treatment.    The  combined  use  of  electricitv, 
vapour-baths,  and  massage  has  proved  efficacious  in  obstinate  cases. 

The  internal  remedies  which  yield  the  best  results  in  chronic 
rheumatism  are  tonics,  such  as  quinine,  cod-liver  oil,  and  tincture  of  iron. 
Iodide  of  potassium  with  decoction  of  cinchona  is  also  very  useful ;  or  the 
iodide  may  be  combined  with  quinine.  Sulphur,  guaiacum  resin,  sax-sa- 
parilla,  actaea  racemosa,  salicylate  of  sodium,  and  many  other  drugs 
have  been  specially  recommended  in  the  treatment  of  this  complaint. 
It  is  not  uncommonly  necessary  to  give  some  remedy  to  relieve  pain  and 
to  procure  rest  at  night.  Various  mineral  waters  are  in  many  cases 
•serviceable,  such  as  those  of  Buxton,  Bath,  Harrogate,  Cheltenham, 
Leamington,  and  certain  of  the  Continental  Spas  ;  wliile  a  course  of 
treatment  in  one  or  other  of  these  places  is  also  often  highly  beneficial. 
The  diet  should  be  nutritious  and  easily  digestible.  A  snfall  quantity  of 
some  alcoholic  stimulant  is  generally  required  by  persons  suffering 
irom  chronic  rheumatism. 


320 


THEORY  AND  PRACTICE  OP  MEDICINE. 


3.  Muscular  and  Tendinous  Rheumatism — Myalgia. 

The  muscles  ai-e  frequently  the  seat  of  a  very  painful  afFectioiv 
supposed  to  be  of  a  rheumatic  character,  the  fibrous  structures  and 
branches  of  nerves  being  also  probably  involved. 

etiology. — The  exciting  cause  of  muscular  rheumatism  is  either 
exposure  to  cold  and  wet,  or  to  a  direct  draught  of  cold  air;  or  excessive 
exertion,  fatigue  from  being  for  a  long  time  in  the  same  posture,  or 
muscular  strain  of  various  kinds.  It  is  usually  met  with  in  adults, 
some  forms  of  the  complaint  being  most  common  among  labouring  men, 
while  others  chiefly  affect  weak  and  aniemic  Avomen.  One  attack  pre- 
disposes to  others.  The  rheumatic  or  gouty  diathesis  seems  to  increase- 
the  tendency  to  muscular  rheiimatism. 

Symptoms. — In  most  cases  the  first  attack  of  myalgia  is  acide,  and  it 
often  comes  on  quite  suddenly,  or  sets  in  during  the  night.  The  symp- 
toms are  pain  in  the  affected  muscles ;  tenderness,  which  is  often  very 
marked ;  and  stiffness,  with  difficulty  of  movement,  by  which  the  pain 
is  also  much  increased.  The  degree  of  suffering  varies  considerably, 
but  it  may  be  extremely  severe  ;  sometimes  the  pain  is  only  felt  on 
moving  the  affected  muscles.  In  acute  cases  heat  frequently  increases 
it,  and  it  is  also  worse  at  night,  so  that  patients  suffer  most  when  in 
bed.  Steady  pressure  gives  relief  in  many  cases.  There  may  be  a 
tendency  to  spasm  of  the  affected  muscles.  The  objective  signs  are 
referable  to  the  fact  that  the  patient  keeps  the  involved  structures  as 
much  at  rest  as  possible.  Pyrexia  is  absent,  but  slight  constitutional 
disturbance  may  be  observed,  due  to  the  pain  and  want  of  sleep.  There 
is  no  tendency  towards  any  cardiac  inflammation. 

In  the  acute  form  myalgia  only  lasts  for  a  few  days  as  a  rule,  but  it 
often  becomes  chronic,  or  may  be  so  from  the  first,  and  is  liable  to  return 
again  and  again.  When  muscular  rheumatism  is  chronic,  heat  generally 
relieves,  Avhile  cold  and  damp  weather  aggravates  the  pain. 

Varieties. — Muscular  rheumatism  may  affect  the  voluntary  muscles, 
in  any  part  of  the  body,  and  it  is  even  believed  that  it  may  attack  the 
involuntary  muscles.  Its  most  frequent  and  important  varieties,  how- 
ever, are  as  follows  : — 

1.  Cephalodynia  or  rheumatism  of  the  scalp,  which  is  characterized 
by  a  form  of  headache,  increased  on  moving  the  muscles  of  the  scalp, 
with  much  soreness  on  pressure. 

2.  Torticollis,  Wry-nech,  or  Stiff-neck. — Muscular  rheumatism  very 
commonly  involves  the  muscles  of  the  neck,  especially  the  sterno- 
mastoid.  Usually  it  is  limited  to  one  side,  towai'ds  which  the  neck  is 
more  or  less  immovably  twisted,  constituting  one  form  of  torticollis  or 
wry-neck,  great  pain  being  experienced  on  attempting  to  turn  the  head 
in  the  opposite  direction.  The  muscles  at  the  back  of  the  neck  may  be 
more  particularly  implicated. 

3.  Oviodynia,  Scapulodynia,  Borsodynia. — These  forms  are  very  com- 
monly observed,  especially  among  labouring  men,  the  muscles  about 
the  shoulder  or  upper  part  of  the  back  being  affected.  A  particular 
form  of  "  shoulder-rheumatism  "  has  been  described,  accompanied  with 
considei-able  pain,  and  interference  with  the  movements  of  the  upper 
limb.    It  is  stated  that  the  pain  is  localized  mainly  in  the  brachial 
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plexus  above  the  clavicle,  and  at  the  insertion  of  the  muscles  of  the 
shoulder  j^irdle,  especially  the  deltoid  and  the  short  head  of  the  biceps  ; 
and  that  there  is  tenderness  at  these  points.  In  more  severe  cases  the 
pain  and  tenderness  are  more  extensive.  This  complaint  is  probably 
generally  a  mixture  of  tendinous  rheumatism  and  neuritis.  In  some 
cases  which  have  come  under  my  notice  the  condition  seemed  to  be  con- 
nected mainly  with  the  tendon  of  the  biceps,  as  it  runs  in  the  bicipital 
groove  of  the  humerus. 

4.  Pleurodynia,  or  Bheumatism  of  the  Chest-walls. — The  muscles  of  the 
chest  are  very  often  implicated,  especially  those  of  the  left  side.  The 
intercostals,  pectorals,  or  serratus  niagnus  may  be  involved,  and  the  pain 
appears  to  be  frequently  seated  over  the  iuter-digitations  of  the  serratus 
mao-nus  with  the  external  oblique.  It  is  very  common  in  the  left  infra- 
axillary  region.  It  may  be  exceedingly  intense,  and  is  increased  by  any 
movement  which  brings  the  muscles  into  play.  Respiratoi^y  movements 
are  restrained  on  the  affected  side,  and  such  acts  as  coughing  or  sneezing 
cause  much  distress.  Not  nnfrequently  the  chief  pain  is  localized  in  a 
point,  and  is  of  a  catching  character,  while  pressure  on  this  point  in- 
creases it,  though  diffused  pressure  with  the  palm  may  give  relief.  In 
such  cases  probably  small  branches  of  nerve  are  imjjlicated.  In  other  in- 
stances it  alters  its  position  from  time  to  time.  Pleurodynia  simulates 
pleurisy,  from  which  it  can  only  be  distinguished  by  careful  physical 
examination.  It  often  results  from  severe  cough,  and  both  sides  are  then 
commonly  affected,  as  is  frequently  observed  in  phthisical  and  bronchitic 
patients. 

5.  Hheumatism  of  the  Abdominal  walls  is  an  exceedingly  painful  com- 
plaint, and  may  be  mistaken  for  peritonitis,  on  account  of  the  mai'ked 
tenderness,  and  interference  with  abdominal  respiratory  movements.  It 
not  unfrequently  results  from  straining  during  cough. 

6.  Lumhago. — The  mass  of  muscles,  along  wdth  the  fasciae,  which 
occupy  the  lumbar  region,  are  amongst  the  most  common  seats  of  muscular 
rheumatism.  It  may  set  in  with  peculiar  rapidity,  or  even  suddenness, 
and  is  usually  very  severe.  Generally  both  sides  are  affected.  There 
may  be  constant  aching  pain  across  the  loins,  but  this  is  increased 
greatly  on  any  attempt  being  made  to  bring  the  muscles  into  action, 
and  it  then  becom.es  of  a  sharp,  stabbing  character.  The  patient  keeps 
the  spine  quite  stiff,  and  generally  a  little  bent  forward ;  any  attempt 
to  stand  erect,  or,  still  more,  to  get  up  from  the  sitting  posture,  greatly 
aggravates  the  suffering.  Sometimes  the  patient  cannot  stir  in  bed. 
Pressure  intensifies  the  pain  considerably,  and  heat  produces  the  same 
effect  in  many  cases. 

In  addition  to  these  named  varieties,  miiscular  pains  are  common 
enough  in  the  limbs  in  different  parts.  Sometimes  cases  are  met  with 
in  which  the  plantar  fascia  and  muscles  are  specially  involved,  causing 
marked  soreness  and  tenderness  of  the  soles  of  the  feet,  and  interfering 
greatly  with  walking.  The  diaphragm  is  occasionally  the  seat  of  a 
rheumatic  affection,  which  causes  much  distress.  The  muscles  of  the 
eyeball  may  also  be  affected. 

Treatment. — In  acute  cases  of  muscular  rheumatism,  the  first  indica- 
tion is  to  keep  the  affected  muscles  at  rest,  and  in  many  cases  this  is  all 
that  IS  required.  I  treat  pleurodynia  by  firmly  strapping  the  affected 
side  by  means  of  broad  strips  of  plaster  extending  from  mid-spine  to 
raid-sternum  (as  will  be  more  fully  described  under  pleurisy),  and  this 
rarely  fails  to  give  complete  relief.    In  lumbago  also  the  application  of 
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a  wide  piece  of  emplastrum  fei'ri  firmly  across  the  back,  and  over  this  a 
flannel  bandage  passing  twice  round  the;  body,  almost  always  aftords 
much  comfort.  Acute  cases  are  often  relieved  by  warm  anodyne  fomenta- 
tions, a  sinapism  or  mustard-leaf,  or  a  turpentine  stupe.  Dry  heat  does 
Dot  generally  answer  well,  as  it  increases  the  pain,  bat  sometimes  when 
persevered  with  it  does  good.  Gentle  friction  is  often  beneficial.  In 
lumbago  the  subcutaneous  injection  of  a  small  quantity  of  morphine 
generally  affords  considerable  relief.  Internally  the  administration  of 
bicarbonate  of  potassium,  alone  or  with  iodide  of  potassium,  after  free 
evacuation  of  the  bowels,  seems  to  answer  best.  Salicylate  of  sodium  is 
also  useful  in  some  instances.  An  opiate  may  be  necessary  to  relieve 
pain,  or  even  subcutaneous  injection  of  morphine.  Exciting  free  dia- 
phoresis, by  administering  a  warm  drink  and  then  wrapping  the  patient 
in  blankets,  or  by  the  use  of  a  vapour-bath,  in  some  cases  brings  about 
a  speedy  cure.  In  rare  instances  it  might  be  advisable  to  apply  two  or 
three  leeches ;  or  dry-cupping  may  be  advantageously  employed. 

In  chronic  cases  of  muscular  rheumatism,  the  internal  remedies 
which  do  most  good  are  iodide  of  potassium,  quinine,  and  chloride  of 
ammonium.  Sulphur,  guaiacum  resin,  arsenic,  and  various  balsams 
or  resins  are  also  employed;  as  well  as  colchicum,  if  there  is  any 
gouty  tendency.  Tincture  of  actaea  racemosa  has  been  much  vaunted 
in  the  treatment  of  lumbago.  Flannel  should  be  worn  next  the 
skin.  Rest,  mechanical  support  or  pressure,  cold  compresses,  fi'iction 
with  stimulating  and  anodyne  liniments,  the  application  of  sinapisms, 
blisters,  or  iodine,  and  local  baths  or  douches,  with  shampooing  or 
massage,  constitute  the  chief  local  i^emedies  which  are  found  efiicacious 
in  different  cases  of  chronic  muscular  I'heumatism.  The  use  of  the  con- 
tinuous galvanic  current  is  sometimes  attended  with  marked  success  in 
chronic  as  well  as  in  acute  muscular  rheumatism.  In  obstinate  cases  it 
might  be  advisable  to  have  recourse  to  subcutaneous  injection  of  moi"- 
phine,  or  of  warm  water,  daily  for  a  few  days.  Acupuncture ;  the  use 
of  Corrigan's  irons  ;  or  ironing  the  affected  part  with  a  common  flat- 
iron,  a  piece  of  brown  paper  being  placed  next  the  skin,  have  proved 
"beneficial  in  different  instances. 

4.  GONORRH(EAL  RHEUMATISM  GONOREHCEAL  SYNOVITIS. 

.Stiology  and  Pathology. — An  affection  of  the  joints  is  liable  to  set 
in  during  the  course  of  gonorrhoea  or  gleet,  as  the  result  of  cold,  espe- 
cially in  young  and  plethoric  subjects.  As  regards  its  pathology.  Sir 
Alfred  Garrod  and  many  others  consider  that  the  complaint  is  allied  to 
pysemia,  being  a  septic  arthritis  produced  by  infection  from  the  urethral 
discharge,  and  it  has  even  been  attributed  to  the  effects  of  the 
gonococcus.  On  the  other  hand,  Mr.  Hutchinson  regards  it  as  a  true 
rheumatism,  and  believes  that  the  predisposing  cause  is  usually  the  in- 
heritance of  arthritic  tendencies.  It  sometimes  occurs  in  persons  who 
are  distinctly  gouty.  A  similar  kind  of  complaint  is  believed  to  be 
associated  with  other  infective  diseases,  as  scarlatina. 

Symptoms. — The  knee-joint  is  most  commonly  attacked  in  gonoiThoeal 
rheumatism;  but  the  ankles,  the  joints  of  the  feet,  the  hip- joint,  or,, 
indeed,  any  or  all  of  the  joints,  are  also  not  unfrequently  implicated.  It 
is  said  to  involve  articulations  rarely  attacked  in  acute  rheumatism,  as 
the  sterno-clavicular,  temporo-maxillary,  intervertebral,  and  sacro-iliac. 
There  is  considerable  pain,  with  a  tendency  to  much  effusion  and  cxuda- 
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tion,  extending  along  the  sheaths  of  the  tendons,  and  giving  rise  to  great 
tension  and  swelling,  but  suppuration  very  rarely  occurs.  The  inflam- 
mation is  very  apt  to  recur,  and  to  lead  to  permanent  changes  in  the 
Affected  joints,  which  may  remain  stilf  for  a  long  time,  with  a  crackling 
sensation  on  movement ;  or  destruction  of  the  cartilages  and  subsequent 
anchylosis  may  ensue.  Gonorrhoeal  I'heumatism  may  occur  as  an  acute 
jov  subacute  complaint,  and  is  liable  to  become  chronic.  It  is  often 
accompanied  with  much  constitutional  disturbance,  more  or  less  fever, 
anemia,  and  debility.  Several  forms  of  arthritic  affection  in  gonorrhoea 
have  been  described,  but  their  consideration  is  beyond  the  province  of  this 
Avork.  It  is  said  that  endocarditis,  pericarditis,  or  pleurisy  occasionally 
supervenes  in  gonorrhoeal  rheumatism ;  and  that  the  endocarditis  is 
•exceptionally  of  the  ulcerative  variety. 

Treatment. — The  affected  joints  must  be  kept  at  rest,  and  either  well 
fomented  or  covered  with  evaporating  lotions.  When  the  knee-joint  is 
implicated,  the  limb  should  be  extended  on  a  splint,  as  it  is  apt  to  become 
bent.  In  the  acute  stage  Dover's  powder  is  useful,  in  addition  to  the 
■ordinary  remedies  for  gonorrhoea.  Salicylates  are  of  little  or  no  service. 
Afterwards  iodide  of  potassium  is  beneficial,  with  tonics  and  some 
■alcoholic  stimulant  if  the  patient  is  weak.  Friction,  shampooing,  warm 
douching,  counter-irritation,  and  passive  movement  of  the  joint  are  the 
measures  indicated  when  the  acute  symptoms  have  subsided.  Should 
suppuration  occur,  it  may  become  requisite  to  aspirate  or  even  to  open 
the  joint  freely.  It  might  be  useful  to  strap  the  articulation  in  obstinate 
x;ases. 


5.  Rheumatoid  Aktheitis — Arthritis  Deformans — Chronic 
Rheumatic  Arteritis — Osteo- Arthritis. 

Pathology  and  iEtiology. — This  is  a  curious  form  of  joint-affection, 
which  is  liable  to  bring  about  great  deformity.  It  is  regarded  by 
different  authorities  as  a  special  and  peculiar  disease,  quite  distinct  from 
•ordinary  rheumatism  or  gout ;  as  a  mere  form  of  rheumatism  or  gout ; 
or  as  a  combination  of  these  diseases — hence  specially  termed  rheumatic 
gout  by  some  writers.  Dr.  Mitchell  Bruce  is  strongly  in  favour  of  its 
rheumatic  nature.  An  important  view  held  as  to  the  pathology  of  this 
complaint  is  that  it  depends  upon  some  central  nervous  lesion,  and  is  a 
neurotrophic  disease,  a  view  which  is  supported  by  Dr.  Kent  Spender 
and  Dr.  A._  E.  Garrod.  Dr.  Ord  thinks  it  may  be  due  either  to  a 
primary  lesion  in  the  cord,  or  to  peripheral  nerve-irritation. 

Rheumatoid  arthritis  occurs  mainly  in  those  who  are  debilitated,  and 
■whose  circulation  is  languid.  Most  cases  are  met  with  between  20 
and  40  years  of  age,  but  it  may  occur  at  any  period  of  life,  even  in 
childhood.  Females  suffer  far  more  frequently  than  males  ;  and  Dr. 
Ord  has  traced  a  connection  with  uterine  and  ovarian  irritation.  The 
complaint  is  chiefly  observed  among  the  poor,  who  live  badly ;  but  it 
not  uncommonly  attacks  those  who  are  in  the  best  circumstances.  It  is 
often  attributed  to  cold  or  damp,  or  sometimes  to  injury.  Depressino- 
mental  causes,  as  shock,  worry,  grief,  or  anxiety,  can  often  be  traced, 
ihere  may  be  no  obvious  cause.  Hereditary  influence  is  not  infrequent, 
so  far  as  regards  the  presence  of  a  family  predisposition  to  joint-affec- 
tions. Rheumatoid  arthritis  is  also  said  to  be  more  common  iii  phthisical 
lamilies. 
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Anatomical  Characters.— At  first  rheumatoid  arthritis  is  attended" 
with  increased  vascularity  of  the  synovial  membrane  of  the  implicated 
joints,  and  increase  of  synovia.  After  a  time  the  capsular  ligament 
becomes  greatly  thickened,  irregular  proliferations  forming;  while  the 
synovial  fluid  is  much  diminished.  The  internal  ligaments  may  be 
destroyed,  leading  to  dislocation.  Fibrous  bands  form  within  the 
articulation,  and  cartilaginous  or  calcified  masses  may  grow  there.  The 
inter- articular  fibro-cartilages  break  down  and  disappear,  as  well  as  the 
cartilages  covering  the  ends  of  the  bones.  The  latter  ultimately  become 
smootli  and  eburnated  to  a  greater  or  less  extent;  enlarged,  sometimes 
considerably,  or,  on  the  other  hand,  atrophied  ;  and  either  regular  or 
more  commonly  very  irregular  at  the  margins,  owing  to  the  formation 
of  cartilaginous  deposits,  which  calcify,  and  produce  a  ridge  or  "lip,"  or 
more  extensive  plates  or  protuberances.  There  is  no  trace  of  any 
deposit  of  urates.  Wasting  of  muscles  is  an  important  anatomical 
change  in  connection  with  rheumatoid  arthritis,  especially  the  deltoid, 
interossei,  and  the  muscles  about  the  lower  end  of  the  femur.  This 
wasting  may  become  extreme.  It  is  stated  that  the  corresponding- 
nerves  have  been  found  to  be  affected  with  neuritis. 

Symptoms. — Dr.  Kent  Spender  has  drawn  special  attention  to  the 
early  symptoms  of  osteo-arthritis,  which  he  classes  under  four  heads, 
namely : — 1.   Increased  velocity   and   tension   of  the  heart's  action. 

2.  Disturbance  of  the  chromatogenous  function  of  the  skin,  giving  rise 
to  peculiar  patches  of  bronzing  and  discoloration,  there  being  a  melas- 
mic  tinge  around  the  eyes,  or  shining  yellow  pigment  on  the  forehead. 

3.  Vaso-motor  disturbances,  indicated  by  clamminess  of  the  skin,  the 
hands  feeling  cold  and  wet,  and  trophic  changes.  4.  Special  neural 
symptoms,  of  which  the  earliest  is  pain  in  the  muscles  of  the  ball  of  the 
thumb,  or  over  the  inner  side  of  the  wrist. 

Rheumatoid  arthritis  may  be  subacute  or  chronic  in  its  mode  of  onset. 
In  the  former  case  several  joints  are  involved,  being  swollen,  painful 
and  tender,  and  stiff,  while  the  skin  is  slightly  red  and  shiny ;  there  is, 
howevei*,  no  erratic  tendency.  More  or  less  pyrexia  may  be  present,  but 
there  is  no  profuse  sweating;  nor  does  the  heart  show  any  disposition  to 
become  implicated.  In  the  chronic  variety  one  joint  is  first  affected, 
being  the  seat  of  a  slight  degree  of  pain  and  swelling,  but  it  soon 
recovers ;  in  a  short  time  the  same  articulation  is  again  attacked,  and 
remains  permanently  altered,  becoming  gradually  worse.  A  disposition 
to  symmetry  is  often  noticed.  Other  joints  are  subsequently  involved  in 
succession,  until  all  those  of  the  limbs  may  finally  be  observed  in  various 
stages  of  morbid  change,  and  even  the  temporo-maxillary  and  upper 
cervical  articulations  may  become  implicated.  In  course  of  time  they 
become  stiff,  rigid,  or  immovable ;  either  permanently  bent  or  extended; 
and  more  or  less  distorted  and  nodulated ;  these  changes  being  accom- 
panied with  contraction  and  wasting  of  the  muscles.  There  may  be 
distinct  signs  of  fluid  in  the  larger  joints.  Not  uncommonly  creaking  or 
grating  sensations  and  sounds  can  be  elicited  on  passive  movement  of 
joints.    Occasionally  dislocation  takes  place. 

The  pain  is  often  very  considerable,  being  sometimes  extremely  severe, 
especially  at  night.  The  stiffness  and  pain  on  movement  are  frequently 
worse  in  the  morning,  and  may  wear  off'  after  the  joints  have  been  used 
for  a  time.  In  some  cases  little  or  no  pain  is  complained  of  throughout ; 
or  it  may  diminish  or  cease  as  the  disease  progresses.  Sensations  of 
numbness  or  tingling  are  occasionally  felt.    Patients  suffering  from 
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rheumatoid  arthritis  are  usually  weak,  anaemic,  wanting  intone,  deficient 
in  appetite,  and  dyspeptic.  They  may  present  pigmentation,  glossy 
skin  or  onychia.  Ultimately  they  often  become  completely  crippled 
and  helpless ;  but  they  may  then  be  comparatively  or  entirely  free  from 
suffering-,  and  even  enjoy  good  health. 

The  hands  are  usually  crippled  before  the  feet,  and  not  uncommonly 
present  peculiar  deformities.  The  digits  are  deflected  towards  the  ulnar 
side  of  the  fore-arm,  a  condition  which  has  been  attributed  to  different 
causes,  but  which  is  not  confined  to  cases  of  rheumatic  arthritis.  The 
joint  at  the  base  of  the  index-finger  is  often  greatly  swollen.  The  meta- 
carpo-phalangeal  articulations  are  bent  as  a  rule,  the  first  phalangeal 
-joints  over-extended,  and  tbe  second  flexed.  In  some  cases,  however, 
dilferent  deviations  are  met  with.  The  lower  ends  of  the  radius  and 
ulna  project  posteriorly.  The  toes  are  sometimes  distorted  towards  the 
•outside  of  the  foot.  The  hard  nodular  thickenings  (digitorum  nodi — 
"Heberden's  nodosities"),  which  not  uncommonly  develop  in  connection 
with  the  phalanges  of  the  fingers  in  women,  muck  less  frequently  in  men, 
are  supposed  by  some  to  be  indicative  of  rheumatoid  arthritis,  but  they 
are  generally  regarded  as  being  gouty  in  origin.  In  some  instances  of 
severe  general  type,  the  bands  are  not  so  muck  affected  as  other  parts, 
and  can  be  used.  In  others  the  disease  is  limited  to  two  or  three  joints. 
Cases  of  rheumatoid  arthritis  differ  greatly  in  their  mode  of  progress, 
•and  -the  disease  may  appear  to  be  arrested  for  a  time,  but  breaks  out 


agam. 


A  partial  or  mono-articular  form  of  rheumatoid  arthritis  is  described, 
■occuiTing  chiefly  in  old  people,  and  particularly  affecting  tke  shoulder, 
hip,  knee,  or  spinal  column.  It  is  said  not  uncommonly  to  follow  an 
injury.  In  the  case  of  the  hip  and  shoulder,  the  muscles  waste  at  an 
•early  period.  In  the  spinal  colmjinspondyUtis  deformans — the  disease 
is  chiefly  met  with  in  the  cervical  region,  but  may  involve  the  dorsal  or 
lumbar  spine.  It  completely  locks  the  vertebrge  together,  and  prevents 
•all  movement. 

Diagnosis. — Rheumatoid  arthritis  kas  to  be  ckiefly  distinguished 
from  gout,  and  tke  diagnosis  will  be  considered  under  tkat  disease. 
Assuming  it  to  be  a  different  complaint  from  rkeumatism,  it  will  also 
kave  to  be  diagnosed  from  tkis  affection,  in  i  ts  acute  and  chronic  forms. 
Certainly  the  marked  structui^al  ckanges  in  tke  joints,  tke  deformities, 
the  muscular  wasting,  and  tke  general  symptoms  are  different  from  tkose 
-of  ordinary  chronic  rheumatism.  At  first  it  might  possibly  be  con- 
founded with  gonorrhoeal  rheumatism.  Osteo-arthritis  localized  to  one 
joint  must  not  be  mistaken  for  any  surgical  disease.  Some  maintain 
that  the  joint-lesions  in  locomotor  ataxy  are  of  this  nature,  but  this 
affection  is  easily  recognized  by  its  special  symptoms. 

Prognosis. — Acute  or  early  cases  of  rheumatoid  arthritis  may  recover 
if  properly  treated.  When  the  disease, is  chronic  and  advanced,  some  im- 
provement may  be  effected,  but  not  muck  as  a  rule.  Dr.  Spender  is  of 
•opinion  tkat  the  classes  of  cases  most  likely  to  be  benefited  by  early 
treatment  are  tkose  in  wkick  the  neural  symptoms  are  obtrusive  ;  and 
the  essentially  arthritic  and  muscular  group,  but  without  anchylosis  or 
hopeless  ati^ophy. 

Treatment. — Patients  suffering  from  rheumatoid  arthritis  need  a 
sustaining  pla.n  of  treatment,  which  must  be  persevered  with.  The 
general  liealth  requires  every  attention ;  the  diet  must  be  nutritious  and 
easily  assimilated,  and  wine  or  some  other  form  of  alcoholic  stimulant  is 
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decidedly  beneficial.    Warm  clothing,  an  equable  and  warm  climate 
some  pleasant  occupation,  and  moderate  exercise,  Avitli  daily  baths  are' 
also  to  be  commended.  ' 

Iron,  quinine,  arsenic,  and  cod-liver  oil  are  the  most  efficient  internal 
remedies  for  osteo-arthritis.  Syrup  of  iodide  of  iron,  iodide  of  potas- 
sium, guaiacum  resm,  tincture  of  cimicifuga,  alkaline  preparations, 
sahcine,  and  many  other  medicines  have  been  favourably  spoken  of  in 
different  cases.  Strychnine  or  nux  vomica  may  be  tried  if  the  muscles 
have  Avasted  to  any  marked  degree.  Different  mineral  waters  and  baths 
are  sometimes  beneficial,  such  as  those  of  Bath,  Buxton,  Harrogate 
Luchon,  or  Aix-les-Bains.  ' 

In  early  cases  local  treatment  is  decidedly  useful.  Counter-irritation  ; 
bathing  and  douching;  vapour-baths;  applications  of  iodine;  water- 
dressing,  with  or  without  carbonate  of  sodium  or  lithium ;  systematic 
strapping  of  the  joints  ;  friction  with  various  liniments  ;  shampooing  or 
massage  ;  and  the  use  of  electricity,  are  the  chief  methods  advocated. 
Over-used  joints  may  need  rest ;  while  on  the  other  hand  passive  move- 
ments may  be  of  service.  Anodyne  applications  are  often  required  to 
relieve  pain. 


CHAPTER  XXXI. 

GOUT— PODAGE A. 

This  is  a  disease  of  considerable  importance,  both  in  its  pronounced 
form,  and  on  account  of  the  functional  disorders  and  organic  lesions 
affecting  different  organs  and  structures  which  are  so  often  associated 
with  the  gouty  state.  It  is  only  possible  within  the  limits  of  this  work 
to  give  a  comprehensive  account  of  the  subject,  without  entering  into 
details.  The  disturbances  and  structural  changes  affecting  particular 
organs  will  be  further  dealt  with  in  their  appropriate  connections. 

iEtiology. — Gout  is  a  markedly  hereditary  complaint,  and  this  is  partly 
evidenced  by  its  development  at  an  early  period  of  life.  It  is  rarely  met 
with  under  30  years  of  age  except  in  hereditary  cases,  and  then  it  may 
affect  even  children.  The  disease  shows  itself  with  greater  frequency 
and  in  more  marked  form  in  the  younger  than  in  the  older  members  of 
a  gouty  family,  the  diathesis  strengthening  in  the  parent  with  advancing 
years  (Hutchinson).  It  is  more  readily  transmitted  by  the  female  than 
the  male  line.  Gout  sometimes  exhibits  the  "  law  of  atavism,"  but  it 
has  been  affirmed  that  this  only  applies  to  the  transmission  from  a 
grandfather  through  his  daughter  to  the  grandson. 

The  hereditary  tendency  to  gout  is  often  aggravated  by  certain  habits 
and  modes  of  living,  and  in  a  large  number  of  instances  it  is  thus 
originated  as  an  acquired  disease.  The  causes  which  are  conducive  to  its 
development  include  over-indulgence  in  certain  alcoholic  drinks  ;  exces- 
sive consumption  of  food,  especially  animal  food,  and  some  think  sugar 
and  starchy  elements ;  and  deficient  exercise,  with  general  luxurious 
habits.  These  causes  are  often  combined  in  the  same  case.  Hence  it  is 
found  that  gout  is  much  more  prevalent  among  the  better  classes  of 
society ;  as  well  as  among  publicans,  butchers,  butlers,  and  others  who 
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have  special  oppoi'tnnities  of  indulging  in  these  habits.  There  is  a  form 
of  "  poor  gout "  which  is  met  with  in  persons  who  drink  much  beer, 
while  at  the  same  time  living  badly  as  regards  food,  but  a  hereditary 
tendency  may  be  discovered  in  some  cases  of  this  class. 

Wines  and  malt  liquors  are  much  more  conducive  to  the  development 
of  o-out  than  spirits.  Port-wine  stands  first,  then  come  burgundy, 
niacleira,  marsala,  and  sherry.  The  lighter  wines  are  not  so  hurtful, 
except  champagne.  Rum  is  said  to  be  a  frequent  cause  of  gout.  Sweet 
and  unfermented  cider  and  perry  can  also  produce  the  complaint.  Gout 
appears  to  be  infrequent  where  whisky  is  the  common  alcoholic 
beverage.  Much  depends  on  the  quality  of  wines  in  producing  gout; 
and  habitual  indulgence  in  a  mixture  of  alcoholic  drinks  is  much  more 
likely  to  lead  to  the  development  of  the  complaint. 

A  third  group  of  cases  of  gout  have  for  a  considerable  time  been 
recognized,  in  which  it  is  associated  with  ivipregnation  of  the  system  with 
lead.  It  does  not  then  appear,  however,  unless  there  has  been  more  or 
less  indulgence  in  alcoholic  drinks,  though  the  quantity  taken  is  usually 
far  below  what  would  alone  account  for  the  gouty  state.  It  is  found  that 
gouty  persons  are  very  susceptible  to  the  effects  of  lead ;  and  in  such 
subjects  its  administration  as  a  medicine  is  likely  to  bring  on  an  acute 
attack.  In  relation  to  this  point  it  must  be  noted  that,  according  to 
Dr.  Thomas  Oliver,  of  Newcastle-on-Tyne  (Goulstonian  Lectures,  1891), 
this  intimate  relation  between  gout  and  saturnine  poisoning  is  not  seen 
in  the  north.  "Woi'kmen  fi-om  the  south  develop  it  in  the  north  of 
England.  The  natives  of  the  north,  though  equally  exposed,  seldom 
become  gouty  even  when  the  kidneys  are  affected."  This  fact  he  cannot 
explain. 

Predisposing  causes. — Most  first  attacks  of  gout  occur  between  30  and 
35  years  of  age,  and  the  disease  does  not  often  commence  late  in  life. 
Males  suffer  much  moi'e  frequently  than  females.  Those  who  are  of 
sanguine  temperament,  plethoric,  and  corpulent  are  most  subject  to  the 
disease ;  but  thin,  nervous,  and  wiry  persons  are  also  liable  to  be  attacked. 
It  was  formerly  thought  that  high  mental  endowments  predisposed  to 
gout,  but  this  is  not  the  case  ;  prolonged  mental  labour,  worry,  and  other 
causes  which  depress  the  nervous  system  have  some  effect.  The  influ- 
ence of  social  position  and  occupation  have  already  been  alluded  to. 
Duckworth  is  of  opinion  that  sexual  indulgence  in  early  life  predisposes 
to  gout  and  the  gouty  cachexia.  The  complaint  prevails  chiefly  in  cold 
and  temperate  climates,  especially  in  those  which  are  at  the  same  time 
damp  and  changeable.  Early  attacks  of  gout  are  most  frequent  in  late 
winter  or  spring,  the  first  fit  being  especially  liable  to  occur  towards  the 
end  of  January  or  beginning  of  February.  It  is  then  likely  to  be  re- 
peated in  the  autumn,  and  if  the  complaint  is  not  checked,  the  intervals 
become  shorter  and  more  irregular.  Occupation  may  predispose  to  the 
development  of  gout  in  particular  joints  which  are  much  used. 

The  exciting  cause  of  a  gouty  fit  may  not  be  evident,  but  it  is  often 
traceable  to  some  definite  event,  such  as  exposure  to  cold  or  wet,  or 
sudden  suppression  of  perspiration ;  slight  injury  to  a  joint;  excessive 
exertion  and  fatigue  ;  undue  mental  labour,  worry,  or  anxiety ;  sudden, 
violent,  or  depressing  emotions,  such  as  joy,  rage,  or  grief ;  over-eating 
or  drinking;  indulgence  in  indigestible  food;  sexual  indulgence  or  ex- 
cess; injudicious  use  of  certain  drugs,  as  preparations  of  iron  or  lead; 
prolonged  constipation  ;  or  a  hismorrhage  or  acute  illness.  The  tendency 
to  the  recurrence  of  gout  is  increased  with  each  succeeding  paroxysm. 
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Pathology.— The  pathology  of  gout  has  been  much  studied  and  dis- 
cussed, and  many  ehiborate  theories  have  been  propounded  on  the  sub- 
ject. It  is  commonly  regarded  as  a  general  or  constitutional  disease,  and  a 
gouty  diathesis  or  dyscrasia  is  usually  recognized.  As  already  mentioned 
in  relation  to  rheumatism,  the  existence  of  a  "basic  arthritic  stock"  is 
believed  in  by  some  writers,  of  which  gout  is  one  of  tbe  branches. 

The  intimate  connection  between  gout  and  uric  acid  is  now  almost 
universally  granted,  and  this  acid  is  generally  looked  upon  as  the 
morbific  agent  which  in  some  way  originates  the  disease.  According 
to  the  humoral  theory,  gout  is  the  direct  result  of  the  presence 
of  excess  of  this  acid,  mainly  as  a  salt  of  sodium,  in  the  blood 
and  tissues.  By  many  it  is  regarded  as  a  manifestation  of  the  uric 
or  lithic  acid  diathesis,  or  a  state  of  lithcemia,  a  term  introduced 
by  the  late  Dr.  Murchison  to  indicate  excess  of  uric  acid  in  the 
blood.  The  accumulation  of  this  acid  has  been  attributed  to  excessive 
formation;  imperfect  oxidation  and  reduction  in  the  system;  the 
presence  of  an  abnormal  amount  of  other  acids  in  the  blood,  which, 
from  their  greater  affinity,  combine  with  the  alkalies  in  this  fluid,  and 
thus  diminish  its  alkalinity,  so  that  it  cannot  hold  uinc  acid  or  urate  of 
sodium  in  solution ;  deficient  elimination  by  the  kidneys;  or  retention 
in  the  blood,  and  especially  in  the  liver  and  spleen,  owing  to  deficient 
alkalinity.  Probably  it  may  be  produced  in  all  these  ways.  Sir  Alfred 
Garrod  has  shown  that  during  an  acute  attack  of  gout  uric  acid  may  be 
detected  in  abundance  in  the  blood-serum  ;  and  in  long-continued  chronic 
cases  it  may  be  obtained  from  this  fluid  at  any  time.  It  is  also  found  in 
the  fluid  of  blisters  ;  in  inflammatory  serous  efl^usions ;  and  in  dropsical 
accumulations.  Lead  intei-feres  with  the  excretion  of  uric  acid  by  the 
kidneys. 

Sir  William  Roberts  has  proposed  the  adoption  of  the  term  urafosis, 
as  distinguished  from  lithcemia,  to  designate  the  "  precipitation  of  the 
crystal  urates  in  the  tissues  or  fluids  of  the  body,"  a  condition  which, 
even  in  the  minutest  degi-ee,  is  pathological.  He  believes  that  there  are 
difl^erent  forms  of  uratosis  (gouty,  saturnine,  etc.),  and  that  the  gouty 
diathesis  and  plumbism  are  radically  distinct,  except  in  their  tendency 
to  ui^atic  deposits.  He  also  speaks  of  a  "  microscopic  uratosis,"  either 
in  the  substance  of  organs  or  in  the  blood  itself,  which  he  thinks  may 
account  for  various  phenomena  of  the  gouty  state.  He  states  that  uric 
acid  exists  in  the  blood  and  the  fluid  diffusing  therefrom  chiefly  as  a 
salt  of  sodium,  quadriurate,  biurate,  or  both.  The  quadi'iurates  are 
highly  soluble  in  blood-sei-um,  and  cannot  be  thrown  dow-n  in  the  crystal- 
line state,  while  the  biurates  are  very  sparingly  soluble  in  that  medium, 
and  are  readily  thrown  down  in  it  in  a  crystalline  state. 

The  late  Dr.  Murchison  attributed  lithajmia  directly  to  imperfect  diges- 
tion, and  especially  to  functional  derangement  of  the  liver,  gout  being 
thus  induced.  This  organ  is  believed  by  many  to  have  considerable 
influence  in  developing  gout.  Prof.  Latham's  views  as  to  the  formation 
of  uric  acid  have  already  been  noticed  in  relation  to  rheumatism. 
For  the  development  of  gout  he  considers  that  there  must  be  another 
diathesis,  superimposed  upon  the  uric  acid  diathesis.  Certain  conditions 
of  the  kidneys,  and  especially  particular  forms  of  organic  disease,  must 
undoubtedly  be  recognized  as  important  factors  in  not  a  few  instances, 
leading  to  deficient  elimination. 

Dr.  Ord  attributes  gout  to  a  special  form  of  degeneration  in  certain 
of  the  fibroid  textures  of  the  body,  characterized  by  the  excessive  forma- 


GOUT — PODAGRA. 


329 


tion  of  urate  of  sodium  in  tlie  implicated  tissues,  wlience  it  is  discliarged 
into  the  blood,  and  deposited  here  and  there,  especially  in  those  parts 
which  are  least  well  supplied  with  vessels  and  lymphatics. 

Bbstein  believes  that  in  goat  nutritive  tissue-disturbance  is  the 
pi'imary  factor,  a  process  of  necrosis  taking  place  in  the  affected  struc- 
tures followed  by  the  deposit  of  urates,  which  does  not  occur  before 
-complete  death  of  the  damaged  texture.  Both  changes  must  co-exist  in 
any  structure  in  order  to  constitute  a  truly  gouty  patch ;  and  he  has 
observed  such  patches  in  the  kidneys,  in  hyaline  and  fibro-cartilages, 
tendons,  and  connective  tissue.  This  authority  further  maintains  that 
iu  gout  uric  acid  may  be  produced  in  perverse  localities,  as  in  muscles 
and  the  marrow  of  bones. 

Sir  Dyce  Duckworth's  views  as  to  the  pathology  of  gout  call  for 
special  notice.  Othei^s  have  advanced  the  opinion  that  the  nervous 
system  is  concerned  in  the  development  of  the  complaint,  but  this  writer 
.adopts  a  definite  neuro-humoral  theory.  Starting  from  the  hypothesis  of 
a  basic  arthritic  stock  or  diathesis,  he  regards  gout  as  essentially  a  dis- 
turbance of  the  central  nervous  system,  while  recognizing  at  the  same 
time  the  relation  of  uric  acid  to  the  disease.  This  condition  may  be 
either  primary  and  inherited,  or  secondary  and  acquired.  He  is  inclined 
to  think  that  the  medulla  oblongata  is  the  particular  centre  involved. 
The  supposed  special  neui'osis  influences  the  production  and  elimination 
of  uric  acid,  and  also  its  local  manifestations. 

The  pathology  of  the  local  manifestations  of  gout  requires  brief  notice. 
According  to  the  lithasmic  view,  whatever  causes  a  sudden  or  rapid 
increase  of  uric  acid  in  the  blood  may  induce  a  "  fit "  of  articular 
gout,  or  other  developments  of  the  complaint.  Increased  acidity  of  the 
blood,  driving  the  uric  acid  into  the  joints,  the  structures  of  which  are 
less  alkaline  than  other  parts,  is  the  explanation  of  their  implication 
given  by  Haig.  Others  refer  the  phenomena  to  the  nervous  system.  Sir 
W.  Roberts  believes  that  the  quadriurate  of  sodium  which  exists  normally 
in  the  blood,  if  it  lingers  unduly  and  accumulates  therein,  takes  up  an 
additional  atom  of  base  from  carbonate  of  sodium,  and  becomes  trans- 
formed into  the  insoluble  biurate ;  and  the  flitids  of  the  body  being 
impregnated  with  this  salt  to  saturation,  it  is  suddenly  precipitated,  and 
this  provokes  the  arthritic  attack. 

With  regard  to  the  inflammatory  pi"ocess  in  a  gouty  joint,  some  sup- 
pose that  it  is  set  ujd  by  the  acid,  or  by  uratic  deposit,  which  acts  as 
a  local  irritant;  others  that  it  is  the  result  of  an  attempt  on  the  part  of 
the  articular  structures  to  eliminate  and  destroy  the  morbid  agent.  Sir 
W.  Roberts  thinks  that  the  mechanical  effects  of  the  uratic  deposits 
readily  explain  the  phenomena  of  regular  articular  gout.  It  must  be 
remember-ed,  however,  that  abundant  uratic  deposit  may  take  place 
without  any  definite  acute  attacks  of  gout.  With  some  writers  a 
physical  theory  is  in  much  favour,  which  attributes  gouty  deposits  and 
attacks  to  local  influences.  According  to  this  theoiy  there  is  a  local 
stasis  of  uric  acid  in  certain  textures  and  situations,  but  in  the  more 
vascular  parts  this  excess  can  be  carried  away  by  the  circulation, 
■  dissolved  in  the  blood,  while  in  less  vascular  or  non-vascular  structui^es 
the  force  of  the  blood-current  is  too  feeble  to  carry  it  oft",  and  hence 
persistent  stasis,  with  a  gouty  paroxysm.  The  structures  forming  the 
joints  and  allied  structures  pi^esent  slight  vascularity,  especially  the 
smaller  joints,  which  are  also  distant  from  the  centre  of  the  circulation. 
Moreover,  they  are  much  exposed  to  cold  and  slight  injuries,  which 
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affect  the  irnutrition,  and  thus  predispose  them  to  be  attacked  by  gout. 
Ebstein's  opinion  of  the  primary  impairment  of  nutrition  in  struc- 
tures befoi^e  uratic  deposit  can  take  place  has  been  already  alluded 
to.  It  has  also  been  held  that  uric  acid  may  actually  form  locally  in 
the  joints,  owing  to  the  disintegration  of  cartilage  and  gelatinous 
structures. 

With  reference  to  the  explanation  of  the  phenomena  of  irregular  gout, 
it  must  suffice  to  state  that  some  regard  uric  acid  as  a  true  poison  or  toadc 
agent;  but  Sir  William  Roberts  suggests  that  they  may  be  due  to  the- 
"  microscopic  uratosis "  already  alluded  to.  Moreover,  certain  high 
authorities  refuse  to  acknowledge  that  the  varied  phenomena  of  the 
gouty  state  are  due  entirely  or  even  chiefly  to  lithic  acid,  and  they  refer 
them  to  other  conditions  or  causes. 

Anatomical  Characters. — Gout  is  characterized  essentially  by  the- 
deposit  of  urates,  chiefly  biurate  of  sodium,  in  various  structures^, 
especially  in  those  entering  into  the  construction  of  the  joints,  and  in 
such  tissues  as  are  not  very  vascular.  This  deposit  is  usually  accom- 
panied with  signs  of  inflammation,  biit  by  no  means  invariably.  In  an 
actde  case  there  is  increased  vascularity,  with  swelling,  and  elfusion  into 
and  around  the  affected  joint.  Even  in  the  first  attack  a  deposit  of 
urate  probably  takes  place,  and  this  increases  with  each  subsequent 
paroxysm.  In  the  early  period  only  the  metatarso-phalangeal  joint  of 
the  great  toe  is  usually  affected ;  but  subsequently  other  articulations 
become  involved,  so  that  almost  the  whole  of  them  may  be  finally  impli- 
cated. The  deposit  first  occurs  in  the  superficial  part  of  the  cartilages,, 
in  the  form  of  fine  crystalline  needles  or  prisms,  forming  a  more  or  less 
close  net-work,  and  presenting  different  degrees  of  opacity.  Subsequentlj' 
the  fibro-cartilages,  ligaments,  and  synovial  membrane  become  involved,, 
the  entire  sui-face  being  rendered  more  or  less  irregular,  and  covered 
either  uniformly  or  in  patches  with  white,  chalky-looking  deposits,  con- 
sisting mainly  of  ura,te  of  sodium.  The  synovial  fluid  may  also  contain 
crystals  of  the  same  substance.  Owing  to  the  infiltration  of  the  liga- 
ments, the  articulations  become  stiffened  or  fixed.  In  long-continued 
cases  the  joints  are  ultimately  greatly  distorted  and  nodulated,  and  the- 
skin  over  them  may  be  destroyed,  exposing  the  chalky-looking  masses, 
and  leading  to  unhealthy  suppuration  and  ulceration.  The  periosteunt' 
and  various  bursae  may  also  be  implicated ;  and  some  authorities  believe 
that  even  bone  itself  may  become  affected  in  gout. 

Deposits  are  often  found  in  various  other  parts,  such  as  the  external, 
ear,  eyelids,  nose,  or  larynx. 

The  kidneys  become  the  seat  of  certain  morbid  changes  in  gout, 
which  probably  begin  at  an  early  period,  and  may  occur  without  any 
joint- affection.  At  first  a  deposit  of  urates  forms  within  the  renal 
tubuli,  which  afterwards  extends  into  the  inter-tubular  tissue.  White 
or  yellowish- white  streaks  are  visible  in  the  direction  of  the  tubuli  of  the 
pyramids,  and  at  the  extremities  of  the  papillae.  Ultimately  the  organs 
become  greatly  contracted  and  indurated,  at  the  same  time  being  the 
seat  of  extensive  deposit ;  in  short,  a  form  of  "granular  kidney"  is  pro- 
duced, which  will  be  more  fully  described  in  relation  to  diseases  of  the 
kidneys. 

Acute  or  chronic  lesions  of  several  other  structures  may  be  associated 
with  gout,  but  these  will  be  mentioned  presently,  and  do  not  call  for  any 
special  description  here. 
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Symptoms. — Cases  of  gout  are  divided  into  two  classes,  according  as- 
the  symptoms  are  associated  with  the  joints — Regular  or  Articular  gout; 
or  with  one  of  the  intei-nal  organs,  or  some  structure  other  than  the 
joints — Irregular  or  Non-articular  gout. 

1.  Regular  or  Articular  Gout.— At  first  this  is  generally  an  acute- 
affection,  but  after  a  time  it  tends  to  become  chronic. 

a.  Acute  gout. — The  first  attack  of  gout  often  comes  on  without  any  pre- 
monitory warning,  but  not  always,  and  prodromata  usually  indicate  the- 
approach  of  subsequent  fits.  The  most  frequent  precursory  signs  are 
derangements  of  the  alimentary  canal,  with  heartburn,  acidity,  and 
sio-ns  of  portal  congestion;  palpitation  or  irregular  action  of  the- 
heart  ;  nervoiis  disturbances,  such  as  headache,  giddiness,  disorders  of 
vision,  drowsiness  .and  heaviness,  irritability  of  temper,  languor, 
restless  sleep  with  unpleasant  dreams,  starting  of  the  limbs,  or- 
cramps  ■  in  the  calves  of  the  legs  or  in  other  parts ;  asthmatic 
attacks,  or  sudden  laryngeal  congestion  with  obstructed  breathing ;. 
profuse  sweats ;  and  changes  in  the  urine,  this  secretion  either- 
becoming  scanty  and  depositing  much  sediment,  or  being  very 
abundant  and  watery.  Sir  Alfred  Garrod  has  found  albuminuria 
in  several  instances  some  days  before  a  fit  of  articular  gout,  which- 
has  continued  during  the  attack,  but  has  afterwards  completely 
passed  away.  In  some  cases  the  patient  feels  unusiially  well,  both 
mentally  and  bodily,  before  the  occurrence  of  a  paroxysm.  This, 
may  also  be  preceded  by  some  uncomfortable  local  sensations  in 
connection  with  particular  joints. 

The  onset  of  the  attack  usually  takes  place  during  the  night,  espe- 
cially from  2  to  6  a.m.  In  the  large  majority  of  cases  the  metatarso- 
phalangeal articulation  of  the  great  toe  is  the  joint  which  is  first- 
affected,  generally  on  one  side,  especially  the  right,  but  sometimes  on 
both,  or  they  may  be  attacked  in  succession.  In  some  instances  this  joint 
is  alone  implicated  during  several  paroxysms,  biit  in  most  cases  other 
articulations  soon  become  involved,  a  number  of  them  being  affected  in 
the  course  of  a  gouty  fit,  either  simultaneously  or  in  succession,  though 
the  complaint  tends  to  be  limited  for  a  considerable  time  to  the 
smaller  joints  of  the  feet  and  hands.  Exceptionally  the  knee  or 
ankle  is  first  affected,  but  very  rarely  the  larger  articulations  of  the 
upper  extremity. 

Characters  of  the  joint-affection. — The  siibjective  sensations  in  gout  are- 
extremely  severe.  The  pain  rapidly  increases  until  it  becomes  agonizing 
and  unbearable,  being  described  as  burning,  tearing,  plunging,  boring,, 
or  piercing.  There  is  exquisite  tenderness,  so  that  the  slightest  touch 
cannot  be  endured.  These  sensations  are  usually  miich  worse  during 
the  night,  and  remit  dimng  the  day.  Soon  the  joint  becomes  much 
swollen,  owing  to  effusion  of  fluid  into  its  interior,  the  skin  over  it  being 
red,  tense,  hot,  and  shining ;  after  a  while  there  is  considerable  surround- 
ing oedema,  which  pits  on  pressure,  some  degree  of  relief  accompanying 
these  objective  signs.  The  superficial  veins  are  also  enlarged.  As  the 
inflammation  subsides,  desquamation  of  the  cuticle  takes  place,  and 
troublesome  itching  is  often  experienced.  (Edema  may  continue  for 
some  time. 

It  is  in  early  attacks,  and  in  full-blooded  persons,  that  the  phenomena 
just  described  are  most  marked.  Subsequently  the  pain  and  other 
symptoms  become  greatly  diminished;  and  in  weakly  individuals,  espe- 
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cially  females,  the  cliaracfceristic  features  of  tlie  joint-affection  are  not 
nearly  so  pronounced. 

Gonstitiitional  symptoms  of  greater  or  less  severity  are  present  during 
a  paroxysm  of  goat,  being  in  proportion  to  the  intensity  of  the  local 
symptoms,  and  to  the  number  of  joints  involved.  Chills  or  even  dis- 
tinct rigors  are  felt  at  the  outset,  followed  by  pyrexia,  usually  attended 
with  perspiration,  but  not  excessive.  Marked  remissions  are  generally 
•observed  towards  morning.  The  urine  is  very  scanty  and  dark,  and 
deposits  urates  abundantly,  of  variable  colour  ;  uric  acid  is  actually 
deficient,  though  relatively  in  excess.  The  patient  is  very  rest- 
less and  sleepless,  irritable,  and  not  uncommonly  suffers  from  cramps 
■in  the  legs.  The  digestive  and  hepatic  functions  ai^e  much  de- 
ranged, thei^e  being  complete  anorexia,  thirst,  a  thickly-furred 
tongue,  and  constipation.  At  the  close  of  the  paroxysm  there  may 
be  critical  perspiration,  diarrhoea,  or  an  abundant  sediment  of  urates 
in  the  urine. 

The  duration  of  a  gouty  fit  varies  from  four  or  five  days  to  several 
weeks,  in  the  latter  case  its  course  being  interrupted  by  remissions  or 
intei'missions.  It  becomes  more  prolonged  as  the  case  advances.  Recur- 
rence is  a  characteristic  feature  of  gout,  though  it  does  not  invariably 
happen.  At  first  the  attacks  generally  come  on  once  a  year,  in  the 
spring  ;  then  twice,  in  sjaring  and  autumn  ;  and  afterwards  at  more  fre- 
•quent  intervals. 

Some  patients  do  not  recover  their  usual  health  for  a  considerable 
time  after  a  fit  of  gout ;  others  are  much  the  better  for  it.  In  a  short 
time  the  affected  joints  become  the  seat  of  permanent  changes. 

h.  Chronic  gout. — This  term  is  applied  to  cases  in  which  the  joints  have 
■become  permanently  more  or  less  altered  in  structure  and  form ;  and 
■where  the  attacks  are  frequent,  as  well  as  chronic  in  duration  but 
diminished  in  intensity,  indeed  in  some  instances  being  never  altogether 
absent;  while  at  the  same  time  other  structures  besides  the  joints  are 
involved.  The  articulations  become  stiff,  immovable,  enlarged,  nodu- 
lated, and  deformed,  chiefly  owing  to  the  extensive  deposits  of  urates  in 
their  structures.  The  skin  appears  congested  over  them,  the  veins  being 
permanently  dilated.  Finally  it  may  rupture,  masses  of  urate  being 
exposed,  named  chalk-stones  or  tophi,  portions  of  which  are  often  dis- 
charged as  a  yellowish-white  substance;  or  suppuration  and  unhealthy 
ulcei-ation  may  be  set  up. 

In  course  of  time  other  sti'uctures  are  affected,  such  as  tendons,  bursa?, 
.the  periosteum  covering  the  shafts  of  bones,  aponeuroses,  and  the  sheaths 
of  muscles.  Gouty  abscesses  may  form  in  connection  with  the  uratic 
deposits  in  these  parts.  Small  deposits  may  also  be  observed  in  the 
helix  of  the  external  ear,  the  cartilages  of  the  eyelids,  the  nose,  and  the 
sclerotic.  At  first  they  are  liquid,  and  when  punctured  a  whitish  matter 
is  discharged,  containing  abundant  crystals  of  urates ;  ultimately  they 
become  solid,  and  form  little  hard  nodules  or  beads.  These  gouty  con- 
cretions are  not  always  of  uniform  composition;  they  may  contain 
urate  and  other  salts  "of  calcium,  as  well  as  chloride  of  sodium,  and 
organic  substances. 

Patients  suffering  from  chronic  gout  are  almost  always  weak  and  want- 
ing in  tone.  They  may  have  a  pale  and  salloAv  aspect ;  or  are  sometimes 
plethoric,  but  flabby-looking.  They  suffer  from  various  disorders  of 
digestion  ;  as  well  as  from  disturbances  about  the  heart,  in  the  way  of 
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palpitation  or  irregular  action  ;  being  also  irritable  or  depressed  and  rest- 
less, and  subject  to  cramps,  twitchings,  neuralgia,  and  other  nervous, 
disorders.    A  peculiar  grinding  of  the  teeth  has  been  noticed  in  gouty 
subjects.     Fi'om  time  to  time  there   may  be  a  little  feverishness.. 
The  lU'ine  is  generally  pale,  of  light  specific  gravity,  deficient  in. 
solids,  and  often  slightly  albuminous;  it  sometimes  contains  casts. 
In  some  cases  of  gout  the  nose  is  subject  to  daily  paroxysms  of  heat, 
and  redness. 

2.  Irregular,  Non- Articular,  Suppressed,  and  Retrocedent  Gout.— 
The  terms  irregular  or  non- articular  gout  apply  strictly  to  all  conditions, 
due  to  the  gouty  state  which  are  not  connected  with  the  articulations  ; 
but  they  are  often  more  particularly  associated  with  certain  internal  and 
special  manifestations  of  the  diathesis.    Irregular  gout  may  occur  when 
there  is  no  sign  of  any  articular  affection,  but  usually  the  joints  are- 
more  or-  less  involved.    The  sevei-ity  of  the  symptoms  is  often  in  an 
inverse  ratio  to  that  of  the  joint-alfection,  and  the  two  classes  of  symp- 
toms may  exhibit  a  remarkable  tendency  to  alternation.  Suppressed' 
goiit  is  an  expression  implying  that  internal  symptoms  are  due  to  a  want 
of,   or   imperfect  development  of,    the  external  phenomena;  while 
retrocedent  gout  signifies  that  from  some  cause  or  other  tbe  joint-inflam- 
mation suddenly  or  rapidly  subsides,  and  marked  irregular  symptoms 
are  simultaneously  developed,  a  kind  of  metastasis  being  supposed  to 
take  place,  but  probably  the  phenomena  are  really  due  to  elimination  of ' 
uric  acid  being  cbecked.    It  will  only  be  practicable  here  to  give  a  brief 
summary  of  the  chief  conditions  usually  regarded  as  manifestations  of 
ii'regular  gout,  premising  that  they  may  be  either  acute  or  chronic, 
and  of  the  nature  of  functional  disorders,  inflammatory  affections,  or 
chronic  organic  lesions  of  a  special  kind,  many  of  them  being  attended 
with  the  deposit  of  ui-ates  in  different  structures.    They  may  be  thus, 
arranged  : — 

a.  Nervous  disorders,  such  as  attacks  of  severe  headache  and  vertigo  ; 
mental  disturbance,  the  intellect  being  impaired,  or  delirium  or  acute 
mania  setting  in  as  the  result  of  retrocedent  gout ;  epileptiform  seizures  ; 
various  forms  of  neuralgia,  sometimes  very  acute,  the  pain  being  pro- 
bably due  to  neuritis  in  some  instances;  morbid  sensations  of  other 
kinds ;  startings  of  the  limbs,  severe  cramps,  or  local  paralysis.  It  is 
believed  by  some  authorities  that  gout  may  set  up  a  form  of  meningitis  ; 
and  deposits  have  been  met  with  in  the  spinal  meninges,  and  the  mem- 
branes covering  the  cerebellum.  Apoplexy  is  common  among  gouty  sub- 
jects, but  this  is  probably  due  to  the  fact  that  the  vessels  are  generally 
diseased  in  such,  persons ;  a  temporary  apoplectic  attack  may  be  due 
to  cerebral  congestion.  A  gouty  form  of  sciatica  has  been  described,, 
due  to  implication  of  the  sheath  of  the  sciatic  nerve,  which,  may  extend 
up  to  the  spinal  cord  and  its  membranes. 

6.  Derangements  of  the  digestive  organs.  The  stomach  is  one  of  the 
organs  most  commonly  affected  in  gouty  persons.  There  may  be  actual 
gastritis,  with  severe  bilious  vomiting ;  or  merely  a  neurotic  disturb- 
ance, indicated  by  sudden  spasmodic  pain,  of  great  intensity,  but 
relieved  by  pressure,  with  a  sense  of  oppression,  much  anxiety  and 
distress,  and  sometimes  marked  prostration  or  collapse.  Dysphagia  is 
occasionally  complained  of.  In  some  cases  enteralgia  or  intestinal  colic 
and  diarrhoea  are  associated  with  gout ;  or  there  may  be  acute  enteritis. 
Signs  of  hepatic  disorder  are  often  evident ;  and  fatty  liver  is  said  to 
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he  frequently  developed  in  gout.  Special  appearances  of  the  tongue 
and  throat  are  described  ;  and  in  the  former  a  deep-seated  pain  is  some- 
times complained  of. 

c.  Gardia-vascular  disorders.  There  is  no  true  gouty  cardiac  inflamma- 
tion, such  as  is  met  with  in  rheumatism,  but  the  organic  changes  which 
may  be  set  up  in  connection  with  the  heart  include  white  patches  on  the 
pericardium ;  chronic  valvulitis  and  degeneration  of  the  valves ;  and 
hypertrophy,  followed  by  fatty  degeneration.  This  organ  is  also  very 
liable  to  functional  disorder.  The  vessels  often  become  atheromatous,  or 
-arterio-capillary  fibrosis  is  set  up,  with  hypertrophy  of  the  muscular 
coat  of  the  arterioles.  Symptoms  and  physical  signs  indicative  of 
these  conditions  will  be  developed  ;  and  the  cardiac  action  is  liable  to 
become  gravely  disordered  at  times,  as  evidenced  by  severe  palpitation  ; 
•or  it  may  be  very  weak,  or  very  slow  or  rapid,  or  ii-regular  or  inter- 
mittent ;  while  at  the  same  time  the  pulse  is  feeble  and  small,  and 
there  may  be  a  tendency  to  syncope  or  collapse.  Painful  or  disagree- 
able sensations  are  often  experienced  at  the  same  time  over  the  cardiac 
region,  accompanied  with  a  feeling  of  constriction,  dyspnoea,  and  much 
anxiety ;  while  true  anginal  attacks  are  not  uncommon.  There  is  a 
probable  relation  between  gout  and  haemophilia. 

d.  Respiratory  affections.  A  form  of  asthma  is  often  met  with  in 
gouty  patients,  and  also  dry  bronchial  catarrh,  which  is  attended  with 
much  cough.  Crystals  of  uric  acid  have  been  found  in  the  expectoration. 
Emphysema  is  of  frequent  occurrence  in  these  subjects.  Pulmonary 
congestion  may  arise ;  but  pneumonia  is  uncommon,  and  there  is  no 
special  form  of  gouty  pneumonia.  Violent  fits  of  sneezing  sometimes 
■occur  in  gouty  subjects. 

e.  Urinary  complaints.  The  abnormal  conditions  of  the  urine  in  gout 
have  already  been  sufiiciently  alluded  to.  Functional  albuminuria  may 
occur ;  and  also  irritability  of  the  bladder.  When  renal  changes  are 
developed,  the  urine  pi^esents  corresponding  morbid  characters.  Chronic 
cystitis  and  urethritis  are  not  unfrequent,  especially  among  old  people. 
•Gouty  persons  often  suffer  from  gravel  and  calculus  ;  and  oxaluria  is 
observed  in  many  cases.  Glycosuria  is  also  not  uncommon ;  and  there 
may  be  definite  diabetes. 

/.  Cutaneous  afections.  The  chief  skin-diseases  which  may  be  asso- 
ciated with  gout  are  acute  or  chronic  eczema,  eiythema,  urticaria,  psori- 
asis, local  or  general  prurigo,  and  acne.  The  nails  sometimes  present 
peculiar  appearances,  indicating  mal-nutrition. 

g.  Miscellaneous  complaints.  Under  this  head  may  be  mentioned 
lumbago  and  other  forms  of  muscular  rheumatism.  Mr.  Hutchinson 
thinks  that  many  obscure  joint-affections  in  young  persons  are  due 
to  hereditary  gout ;  and  he  has  described  a  peculiar  form  of  iritis, 
coming  on  insidiously  and  almost  painlessly,  and  ending  in  destruction 
of  the  eye.  Otlier  affections  of  the  eye  are  also  attributed  to  gout. 
Certain  conditions  of  the  external  auditory  meatus  have  been  des- 
cribed in  this  disease. 

Diagnosis. — The  chief  points  of  difference  which  are  usually  recog- 
nized between  gout,  rheumatism,  and  rheumatoid  arthritis  are  indicated 
in  the  following  table  : — 
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Gout. 

EHEUilATISiM. 

RlIEUMiTOID 
AltTHKlTIS. 

1.  Hereditariness  .  . 

Very  marked. 

Less  marked. 

Moderate. 

2.  Social  position  and 
habits  of  patient 

Among  the  better 
classes ;  or  those  wlio 
over-feed  and  drink. 

Among  the  poorer  and 
hard-working  classes 
chiefly. 

Among  the  poor  and  ill- 
led  most  commonly. 

Very  rare  in  early  life. 
Most  first  attacks  from 
.■■0  to  35,  but  may  de- 
velop much  later. 

Common  in  early  life  ; 
chiefly  from  16  to  20. 

Usually  from  20  to  40. 

Much  more  prevalent 
among  males. 

More  among  males,  but 
to  less  degi'ee. 

More  frequent  among 
females. 

5.  Mode  of  onset  .  . 

Often  no  obvious  cause 
of  first  attack  ;  this  is 
frequently  preceded 
by  digestive  derange- 
ments, and  other  pre- 
monitory symptoms. 

Usually  follows  an  ob- 
vious caus?,  giving 
rise  to  a  chill ;  and 
frequently  no  precur- 
sory symptoms  are 
observed. 

Exciting  cause  may  be 
evident  or  not.  i?re- 
ceded  by  peculiar 
early  symptoms,  vaso- 
motior  disorders,  pig- 
mentation, nervous 
symptoms,  etc. 

■6.  Joint-affection  .  . 

The  smaller  joints  are 
most  affected,  es- 
pecially the  great  toe  ; 
no  erratic  tendency. 
Local  symptoms  very 
intense,  with  much 
oedema,  a  shining  ap- 
pearance of  the  skin, 
enlarged  veins,  and 
desquamation  after 
the  attack.  In  time 
permanent  enlarge- 
ment of  the  joints, 
with  distortion,  and 
obvious  deposits  of 
urates. 

Medium  -  sized  joints 
most  involved ;  erratic, 
several  joints  being 
usually  attacked  in 
succession.  Symptoms 
less  severe,  and  less 
oedema  present  than 
in  gout  ;  no  enlarge- 
ment of  veins  or  des- 
quamation. 

All  joints  equally  at- 
tacked; not  erratic. 
May  be  confined  to 
one  or  two  joints. 
Symptoms  are  not 
severe,  hut  tend  to 
long  continuance. 
Ultimately  deformity 
is  produced,  often 
considerable,  but 
there  is  no  deposit  of 
urates  in  the  articula- 
tions or  other  parts. 
May  be  much  jjain, 
sounds  and  sensations 
of  crepitus,  etc. 

7.  General  symptoms  \ 
t 

Pyrexia,  variable  in 
degree;  mucli  consti- 
tutional disturbance; 
considerable  morning 
I'emissions.  No  special 
characters  of  perspira- 
tion. 

Variable  degree  of  py- 
rexia, but  usually  con- 
siderable ;  more  con- 
tinuous than  in  gout. 
Tendency  to  hj'per- 
pyrexia.  Very  profuse 
flTid        <;nnr  -  qmpHiiicr 

sweats. 

Only  slight  pyrexia. 
Symptoms  of  debility, 
anaimia,  and  want  of 
tone.  No  profuse  acid 
perspiration, but  of  ten 
tendency  to  sweating. 

8.  Course,  duration, 
and  progress    .  . 

Early  paroxysm  of  short 
duration  ;'  great  ten- 
dency to  recurrence, 
and  to  periodicity. 

Attack  of  much  longer 
duration ;  much  less 
tendency  to  recur- 
rence; not  periodic. 

Subacute  and  gradually 
progressive  ;  often  no 
complete  intermis- 
sion ;  not  periodic. 

9.  Complications  .  . 

Affects    especially  the 
stomach,  brain, andkid- 
iicya ,  (iisu  ^ives  rise  to 
nervons  disturbance  of 
the  heart,  but  not  to  in- 
flammatory affections. 

Very  liable  to  cardiac 
inflammations ;  also  to 
piUmonary  inflamma- 
tions. May  be  chorea 
or  subcutaneous  no- 
dules. 

Nothing  in  heart  or 
other  organs  as  a 
rule. 

10.  L'ric  acid  in  blood 

Present. 

None. 

None. 

11.  J  or  hi   in  niiricle 
and  other  parts  . 

Present  in  many  cases. 

None. 

None. 

12.  Crine 

1 

Deficiency  of  urates  be- 
fore anil  during  the  fit, 
followed    by  excess; 

.  albuminuria  cnmtnon  ; 
may  liave  casts,  indi- 
cating kidney  disease. 

Febrile;  sometimes 
slight  albuminuria. 

No  special  characters. 
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Although  in  the  great  majority  of  cases  the  diagnosis  between  these 
several  affections  can  be  readily  made,  by  attending  to  the  points  indi- 
cated in  the  foregoing  table,  yet  it  must  be  remembered  that  cases  do 
occur  in  which  the  distinctions  are  by  no  means  so  marked,  and  where 
it  becomes  difficult  to  make  out  the  precise  nature  of  the  complaint.  In 
some  instances  there  is,  in  my  opinion,  undoubtedly  a  combination  of 
gout  and  rheumatism,  constituting  true  rheumatic  gout. 

Prognosis.— Acute  gout  is  rarely  immediately  fatal,  but  when  the 
intei'nal  organs  are  involved  there  is  considerable  danger.  The  com- 
plaint is  always  liable  to  return,  but  much  depends  upon  the  mode  of 
living  which  the  patient  adopts.  The  future  prognosis  is  worse  in 
proportion  to  the  youth  of  the  patient;  to  the  degree  of  hereditary  pre- 
disposition; and  to  the  frequency  of  the  attacks.  Chronic  gout  decidedly 
tends  to  shorten  life.  The  most  serious  signs  are  those  indicating  ad- 
vanced renal  disease,  Avith  non-elimination  of  uric  acid ;  and  marked 
cardio-vascular  changes.  Gout  materially  diminishes  the  chances  of 
recovery  from  acute  diseases  and  injuries. 

Treatment. — 1.  During  the  paroxysm. — It  is  well  to  give  a  brisk 
purgative  at  the  commencement  of  a  fit  of  gout,  such  as  a  calomel  and 
colocynth  pill,  followed  by  a  black  draught.  Colchicum  is  generally 
regarded  as  the  specific  remedy  for  this  affection,  but  it  must  be  given 
with  due  care.  From  x-xx  of  wine  of  colchicum  should  be  ad- 
ministered every  four  to  eight  hours,  and  it  may  be  combined  with 
bicarbonate  or  some  vegetable  salt  of  potassium,  freely  diluted  ;  or  with 
carbonate  of  lithium.  Salicylate  of  sodium  is  strongly  recommended 
by  several  eminent  authorities  in  acute  gout,  and  sometimes  acts 
beneficially,  though  certainly  it  is  not  nearly  so  serviceable  as  in 
rheumatism.  Phenazone,  acetanilide,  and  allied  agents  are  also  used. 
The  remedy  named  piperazine  has  gained  a  high  reputation  in  the 
treatment  of  gout. 

A  free  action  of  the  skin  should  be  kept  up  by  the  use  of  diaphoretic 
drinks ;  or  the  vapour  or  hot-air  bath  might  be  advantageously  em- 
ployed in  some  cases.  A  low  diet  is  generally  indicated  at  first,  which 
should  be  gradually  improved  as  the  attack  passes  off,  but  it  may  be 
necessary  to  permit  w^eak  patients  to  have  a  good  quantity  of  liquid 
nourishment  throughout.  As  a  rule  stimulants  ought  to  be  prohibited, 
especially  if  the  patient  is  yoang,  but  sometimes  it  is  advisable  to 
allow  a  certain  quantity  of  brandy  or  whisky,  well-diluted  ;  in  excep- 
tional cases  even  champagne  is  of  service.  If  there  is  much  pain  and 
restlessness,  a  dose  of  Dover's  powder  may  be  given  at  night;  or  sub- 
cutaneous injection  of  morphine  may  be  permissible  in  severe  cases. 
Bromides,  tincture  of  hyoscyamus,  sulphonal,  or  paraldehyde  may  also- 
be  employed  as  hypnotics  in  gout. 

As  regards  local  treatment,  rest  is  of  course  essential,  and  an  elevated 
position  should  be  adopted  for  the  affected  parts.  These  should  be 
wrapped  up  in  flannel  or  in  cotton-wool,  covered  with  oil-silk.  The 
application  of  collodion  is  said  to  be  useful  in  relieving  the  pain  of  a  gouty 
joint.  If  the  local  symptoms  are  very  severe,  Avarm  fomentations  or 
•poultices  containing  opium,  or  localized  steaming  may  be  tried ;  or  it 
may  be  advisable  to  apply  more  poAverfnl  anodynes,  such  as  belladonna 
liniment,  tincture  or  liniment  of  aconite,  or  a  solution  of  atropine  or 
morphine.  Local  removal  of  blood  is  extremely  rarely  called  for; 
but  sometimes  the  application  of  a  blister  is  useful.  As  the  inflamma- 
tion subsides,  light  pressure  by  means  of  a  bandage  or  an  elastic 
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apparatus  is  often  serviceable,  in  order  to  get  rid  of  the  oedema  and 
other  conditions  which  are  liable  to  remain ;  gentle  friction  may  also 
be  employed  with  advantage. 

Irregular  gout. — Should  gout  attack  internal  organs,  an  endeavour 
should  be  made  to  excite  inflammation  in  the  joints,  by  means  of  fric- 
tion, heat,  or  sinapisms.  In  the  neurotic  affections,  opium  with  stimttlants, 
such  as  ammonia,  ether,  camphor,  and  musk  are  the  remedies  indicated; 
as  well  as  alcohol.  External  heat  and  sinapisms  are  also  of  much  service 
in  these  conditions.  Inflammatory  complications  may  require  the  appli- 
cation of  a  few  leeches  or  of  a  blister,  but  in  most  cases  gouty  patients 
will  not  bear  much  depletion. 

2.  During  the  intervals — Chronic  Gout. — There  is  no  disease  in  the 
management  of  which  a  careful  study  of  the  patient,  and  of  all  his 
circumstances  and  surroundings,  is  more  necessary  than  in  the  case  of 
gout.  In  the  early  stage  a  practical  cure  may  often  be  elfected, 
especially  in  acquired  cases,  in' so  far  that  freedom  from  further  attacks 
can  be  ensured,  provided  that  due  attention  is  paid  to  certain  rules. 
Even  when  the  gouty  diathesis  is  hereditary,  it  may  thus  be  prevented 
from  becoming  actively  developed,  or  at  all  events  the  complaint  can  be 
warded  olf  until  a  later  period  in  life,  and  rendered  less  severe. 

Diet  requires  strict  regulation,  but  must  necessarily  vary  much  in 
different  subjects.  The  food  should  be  nutritious  and  easily  digestible, 
consisting  of  a  due  proportion  of  animal  and  vegetable  constituents,  but 
the  consumption  of  nitrogenous,  saccharine,  and  starchy  substances 
must  be  limited.  The  animal  food  should  be  limited  to  poultry,  white 
fish,  game,  sweetbreads,  and  occasionally  mutton.  Some  recommend  a 
strictly  vegetarian  diet  in  gout.  Moderation  in  eating,  and  regularity 
of  meals,  are  important  points  to  be  attended  to.  Tea  and  coffee  may 
be  allowed  to  a  limited  extent ;  also  soft  and  stewed  fruits,  provided 
they  do  not  contain  much  sugar  ;  but  pastry  must  be  avoided.  It 
has  been  suggested  that  common  salt  should  be  entirely  avoided  by 
gouty  persons,  and  decided  benefit  seems  to  have  followed  strict  atten- 
tion to  this  matter.  Abundance  of  pure  water  is  of  great  value  as  a 
drink  in  cases  of  gout ;  and  hot  water  is  in  much  favour  with  some. 

The  use  of  alcoholic  stimulants  is  a  matter  calling  for  special  con- 
sideration. Eor  young  persons  who  are  hereditarily  predisposed  to 
gout,  total  abstinence  is  to  be  decidedly  recommended,  as  well  as  for 
other  gouty  subjects  when  there  is  no  obvious  necessity  for  stimulants. 
The  nature  and  quantity  of  any  stimulant  which  is  permitted  should  be 
always  definitely  stated.  Malt  liquors  and  all  strong  wines  ought  to 
be  rigidly  denied  as  a  rule,  although  it  is  the  fashion  at  present  with 
some  practitioners  to  give  champagne  freely  in  gouty  cases.  Lighter 
wines  of  good  quality,  such  as  claret,  hock,  moselle,  or  chablis,  may  be 
allowed  in  moderation  ;  or  in  some  cases  a  small  amount  of  dry  sherry. 
Small  quantities  of  spirit  are  also  permissible  in  some  instances, 
either  brandy,  whisky,  or  gin,  and  these,  as  well  as  wines,  should  be 
taken  well-diluted  with  potass-  or  lithia-water,  or  with  Apollinaris  or 
other  suitable  table-water.  When  a  change  is  being  made  as  regards 
the  diet  and  drink  of  a  gouty  patient,  it  should  not  be  carried  out  too 
abruptly. 

With  respect  to  general  hygienic  management,  the  following  are  the 
chief  matters  which  need  attention: — Moderate  daily  exercise  in  the 
open  air,  and  the  avoidance  of  sedentary  habits  ;  proper  ventilation  ; 
daily  bathing,  followed  by  friction,  and  the  occasional  use  of  a  warm, 
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Turkish,  or  tepid  salt-water  bath  ;  the  wearing  of  warm  clothing,  with 
flannel  next  the  skin  ;  abstinence  from  undue  mental  labour,  and 
freedom  from  all  sources  of  worry  or  irritation;  the  avoidance  of  late 
hours  at  night,  of  heated  and  ill-ventilated  rooms,  and  of  lying  in  bed 
late  in  the  morning  ;  if  possible,  residence  in  a  warm  and  equable  climate, 
but  if  this  is  not  practicable,  protection  against  all  sudden  alternations 
of  temperature  or  exposure  to  wet  and  cold,  with  a  change  to  a  favour- 
able climate  during  the  winter  months.  Wet-packing  and  other  forms 
of  hydropathic  treatment  are  decidedly  useful  in  some  cases  of  gout. 

The  digestive  organs  must  be  attended  to.  The  bowels  should  be 
made  to  act  daily,  a  mild  aperient  being  given  if  necessary.  Much 
mercury  is  injurious,  but  an  occasional  dose  of  blue-pill  or  calomel  is 
often  beneficial.  It  may  be  requisite  to  administer  remedies  with  the 
view  of  improving  digestion,  especially  alkalies  and  bitters;  or  of 
relieving  portal  congestion. 

Mineral  waters  are  often  useful  in  gout,  both  internally  and  as  baths, 
but  they  should  only  be  employed  under  medical  supervision.  Those 
which  are  considered  most  beneficial  include  the  waters  of  Buxton, 
Bath,  Clifton,  Droitwich,  Harrogate,  Leamington,  Llandrindod,  Malvern, 
Moffatt,  Strathpeffer,  and  Woodhall  in  this  country;  and  numerous 
Continental  waters,  such  as  Vichy,  Weisbaden,  Baden-Baden,  Aix-la- 
Chapelle,  Aix-le-Bains,  Carlsbad,  Kissengen,  Marienbad,  Homburg,  Ems, 
Wildbad,  Royat,  Contrexeville,  Vals,  Gastein,  Ragatz,  Evian,  Dax, 
La  Bourboule,  and  various  others.  Mud-baths  are  also  recommended. 
A  course  of  treatment  from  time  to  time  at  some  suitable  Spa  is  often 
most  useful  in  gouty  cases. 

It  is  scarcely  necessary  to  add  that  every  cause  should  be  avoided 
which  is  likely  to  bring  on  an  acute  attack  of  gout. 

Medicinal  treatment. — Colchicum  is  a  valuable  medicine  even  in 
chronic  gout,  when  judiciously  administered  ;  it  is  best  given  in 
the  form  of  extract  at  night,  with  extract  of  henbane  or  gentian ; 
or  a  few  minims  of  wine  of  colchicum  may  be  combined  with  other 
medicines.  In  a  considerable  proportion  of  cases  of  this  disease  tonics 
are  indicated.  Quinine,  or  some  preparation  of  cinchona;  a  mild  pre- 
paration of  iron,  such  as  the  ammonio-citrate  ;  arsenic  ;  mineral  acids  ; 
and  bitter  infusions  are  frequently  serviceable.  Guaiacum  resin  and 
ammoniacum  are  recommended  for  asthenic  gout  in  old  persons.  Iodide 
and  bromide  of  potassium  are  also  beneficial  in  some  cases.  Alkaline 
salts  and  those  of  the  alkaline  earths  are  valuable  in  many  cases,  given 
freely  diluted  and  on  an  empty  stomach,  especially  the  carbonates  and 
phosphates  of  potassium  or  magnesium,  or  the  carbonate  or  citrate  of 
lithium.  Benzoate  of  ammonium  or  lithium,  phosphate  of  sodium  or 
ammonium,  lime-juice,  biniodide  of  mercury  with  iodide  of  potassium, 
nitrite  of  amyl,  and  various  other  medicines  have  also  been  recom- 
mended in  the  treatment  of  chronic  gout.  Symptoms  often  require 
attention.  Bromides  may  be  useful  for  irritability  of  temper;  and 
paraldehyde  as  a  hypnotic. 

Local  treatment. — When  the  joints  become  much  altered  in  gout,  but 
little  can  be  done  locally.  I  have,  however,  seen  much  benefit  derived, 
in  cases  not  far  advanced,  from  the  continued  application  of  wet  band- 
ages over  the  affected  parts.  Friction,  shampooing,  and  pressure  by 
means  of  strapping  might  also  be  carefully  employed.  Gouty  ulceration 
requires  the  application  of  some  simple  dressing  ;  a  solution  of  a  potas- 
sium or  lithium  salt  has  been  favourably  spoken  of  for  this  purpose. 
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SCORBUTUS— SCURVY. 

a!tiology. — Scurvy  is  a  distinct  and  peculiar  disease,  though  the  term 
is  not  uncommonly  ignorantly  applied  to  a  variety  of  skin-affections.  It 
is  met  with  chiefly  among  seafaring  men,  being  consequently  by  far  most 
commonly  observed  on  board  ship,  or  in  the  hospitals  of  seaport  towns. 
During  the  early  part  of  my  connection  with  the  Liverpool  Northern 
Hospital  a  large  number  of  cases  were  admitted  within  the  year,  but 
subsequently  they  became  less  numerous,  owing  to  better  regulations 
being  carried  out  for  the  prevention  of  the  disease. 

Scurvy  has  been  attributed  to  many  causes,  among  others  to  the  use 
•of  salt  meat  or  of  putrid  meat  and  bad  water,  and  to  imperfect  hygienic 
conditions  ;  my  own  experience,  however,  would  lead  me  to  agree  with 
those  who  believe  that  the  complaint  is  mainly  due  to  the  want  of  fresh 
vegetable  diet,  or  of  some  appropriate  substitute.  This  was  the  invari- 
able cause  in  the  seamen  in  whom  I  observed  the  disease  :  and  in  some 
•cases  of  land-scurvy  which  have  come  under  my  notice,  the  complaint 
•could  be  distinctly  traced  to  the  same  cause.  Scurvy  seems,  however, 
to  have  broken  out  under  circumstances  whicb  indicate  that  it  might 
possibly  arise  in  other  ways.  During  the  siege  of  Paris  numerous  cases 
of  the  disease  occurred,  which,  were  attributed  to  insufficient  food  and 
bad  hygienic  conditions.  It  is  not  produced  by  starvation,  as  shown  by 
its  absence  among  professional  "  fasting  men." 

The  disease  called  acute  rickets,  met  with  in  infants  and  children 
up  to  10  years  of  age,  has  been  shown  by  Cheadle  and  Barlow  to  be  a 
form  of  scurvy  in  reality,  though  rickets  is  said  to  be  a  strong  predis- 
posing cause,  and  is  often  present.  It  depends  upon  improper  feeding, 
and  in  infants  is  induced  either  by  the  prolonged  use  of  artificial  farina- 
ceous foods,  or  because  they  are  reared  by  a  scorbutic  mother. 

Advanced  age ;  a  cold  and  damp  climate  or  season;  over- crowding ; 
exposure ;  fatigue ;  and  mental  despondency,  have  been  set  down  as 
predisposing  causes  of  scurvy. 

Pathology. — The  pathology  of  scurvy  is  by  no  means  settled.  In 
what  manner  a  deficient  supply  of  vegetable  food  acts  in  producing 
the  disease  is  still  a  disputed  question,  and  all  that  can  be  positively 
stated  is  that  this  leads  to  some  alteration  in  the  composition  of  the 
blood.  This  change  has  been  attributed  to  a  want  of  potash  salts,  of 
vegetable  albumen,  of  organic  acids,  and  of  various  other  constituents 
of  vegetable  substances. 

Dr.  Ralfe  has  investigated  the  pathology  of  scurvy,  and  has  drawn 
the  following  conclusions  from  his  observations  :  — 

_  1.  That  the  primary  change  that  occurs  in  scurvy  is  a  chemical  altera- 
tion in  the  quality  of  the  blood. 

2.  That  this  chemical  alteration,  as  far  as  can  be  judged  from  infer- 
ences drawn  from  the  analysis  of  urine  in  patients  suffering  from  scurvy, 
and  analysis  of  "scorbutic"  and  "antiscorbutic  "  diets, points  to  a,  dimi- 
nution of  the  alkalinity  of  the  blood. 
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3.  That  this  diminution  of  alkalinity  is  produced  in  the  first  instance 
(physiologically)  by  an  increase  of  acid  salts  (chiefly  urates)  in  the  blood, 
and  finally  (pathologically)  by  the  withdrawal  of  salts  having  an  alkaline 
reaction  (chiefly  alkaline  carbonates). 

4.  That  this  dimimition  of  the  alkalinity  of  the  blood  finally  produces 
the  same  results  in  scurvy  patients  as  happens  in  animals  when  attempts 
are  made  to  reduce  the  alkalinity  of  the  body  (either  by  injecting  acids 
into  the  blood  or  feeding  with  acid  salts),  namely,  dissolution  of  the 
blood-corpuscles,  ecchymoses,  and  blood-stains  on  mucous  surfaces,  and 
fatty  degeneration  of  the  muscles  of  the  heart,  the  muscles  generally, 
and  the  secreting  cells  of  the  liver  and  kidney. 

Another  view  advanced  as  to  the  pathology  of  scurvy  is  that  it  is 
produced  by  a  specific  micro-organism,  but  on  no  definite  grounds. 

Anatomical  Characters. — In  fatal  cases  of  scurvy  much  emaciation 
is  usually  observed,  with  oedema  of  the  legs.  The  blood  is  very  dark 
and  fluid,  and  its  colouring  matter  stains  the  tissues ;  while  the  cor- 
puscles are  more  or  less  altered  or  dissolved.  The  red  corpuscles  and 
haemoglobin  are  deficient  in  all  cases  of  scur-vy,  while  white  corpuscles- 
may  be  in  excess.  Extravasations  are  met  with  in  the  subcutaneous 
tissue,  as  well  as  between,  or  sometimes  even  within  the  muscles,  within 
aponeurotic  sheaths,  and  under  the  periosteum,  and  they  are  often  firmly 
coagulated  or  partially  organized.  Serous  and  synovial  effusions  are 
common,  especially  pericardial  effusions,  these  frequently  containing  an 
admixture  of  blood.  The  organs  are  loaded  with  blood,  and  present 
ecchymoses  and  extravasations,  being  also  relaxed  and  softened.  The 
heart  exhibits  ecchymoses,  and  its  muscular  tissue  is  the  seat  of  gi-anular 
or  fatty  change.  A  similar  alteration  has  been  observed  in  the 
secreting  cells  of  the  liver  and  kidneys.  Acute  nephritis  may  occur  in- 
severe  cases.  It  is  supposed  that  there  is  some  morbid  condition  of  the 
walls  of  the  smaller  vessels,  but  no  definite  changes  have  been  detected. 
Ecchymoses  may  be  seen  under  the  serous  membranes ;  while  the 
mucous  membranes  are  red  and  swollen  in  some  parts,  and  also  present 
blood- stains.  In  the  stomach  and  intestines  abrasions  or  ulcers  are 
sometimes  found.  Haemorrhage  into  the  brain  or  its  membranes  occa- 
sionally takes  place.  Granular  fatty  degeneration  of  the  voluntary 
muscles  is  said  to  occur  in  scurvy.  The  appearances  Avhich  are  char-ac- 
teristic  of  the  disease  during  life  persist  after  death. 

Symptoms. — Scurvy  generally  sets  in  gi'adually  and  insidiously,  and 
cases  are  met  with  of  all  grades  of  severity,  but  in  a  well-marked  example 
the  symptoms  are  very  striking.  The  patient  presents  a  peculiar  un- 
healthy aspect,  the  face  being  sallow  and  of  a  dirty-yellowish  hue,  com- 
bined with  puffiness  about  the  eyelids,  and  anaemia,  the  latter  being  well 
seen  in  the  mucous  membranes.  There  is  nioi^e  or  less  wasting,  but 
emaciation  may  not  be  very  marked  even  in  bad  cases.  The  skin 
becomes  dry  and  harsh.  The  subjective  sensations  are  those  of  languor, 
debility,  fatigue,  shortness  of  breath,  faintness,  pains  and  soreness  in 
the  limbs,  with  mental  depression  and  despondency.  These  symptoms 
vary  in  degree,  sometimes  amounting  to  complete  prostration,  with  a 
tendency  to  sudden  syncope,  which  may  even  prove  fatal.  Scorbutic 
patients  often  exhale  a  peculiar  odour  from  the  skiri. 

The  mouth  affords  certain  characteristic  signs  in  scurvy.  The  gums 
are  either  more  or  less  swollen,  turgid,  dark,  and  spongy,  sometimes 
reaching  to,  or  even  much  beyond  the  level  of  the  teeth;  or  they  be- 
come ulcerated  or  gangrenous,  dropping  off  in  masses,  and  exposing 
the  teeth  or  jaws.    From  the  first  they  readily  bleed,  and  after  a  time 
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T^lood  oozes  constantly  from  them.  The  teeth  feel  very  tender,  so  that 
•chewino-  becomes  difficult  or  impossible;  and  they  also  soon  become 
loosened,  or  may  even  drop  out.  Necrosis  of  the  jaws  occasionally 
Kjccurs.    The  breath  has  a  peculiar  and  excessively  foul  odour. 

The  legs  present  small  purple  spots,  corresponding  to  and  being  the 
result  of  extravasations  of  blood  into  the  bair-follicles.  They  ai-e  chiefly 
•observed  below  the  knees,  but  are  not  uncommon,  though  less  abundant, 
on  the  thighs,  being  rarely  seen  on  the  abdomen  and  arms.  In  addition 
to  these  petechial  spots,  more  or  less  extensive  and  irregular  ecchymotic 
patches  are  visible,  presenting  various  hues,  according  to  the  changes 
which  the  colouring  matter  of  the  extravasated  blood  has  under- 
gone. Brawny  indurations  can  also  be  felt,  due  to  deeper  extravasa- 
tions, especially  in  the  hams  and  calves,  and  these  are  often  very  painful 
and  tender.  (Edema  of  the  feet  and  legs,  and  desquamation  of  the 
cuticle,  are  common  symptoms.  There  is  myich  stitt'ness  and  pain  on 
movement ;  while  a  constant  feeling  of  aching  and  contusion  in  the  legs 
is  experienced. 

In  some  cases  ha3morrhages  take  place  from  variou.s  mucous  surfaces. 
Ulcers  are  occasionally  formed ;  or  old  ulcers  may  break  out  anew,  or 
:assume  an  unhealthy  aspect,  being  covered  with  large  bleeding  granu- 
lations. It  is  said  that  old  fractures  sometimes  become  disunited,  that 
bones  soften,  or  that  epiphyses  become  separated  in  cases  of  scurvy. 

The  alimentary  canal  is  usually  disordered.  The  appetite  is  impaired 
as  a  rule,  though  sometimes  patients  feel  inclined  for  food,  but  cannot 
•chew  it,  and  certainly  the  appetite  generally  returns  as  soon  as  they  are 
able  to  masticate.  In  severe  cases  there  may  be  nausea  and  vomiting. 
Obstinate  constipation  is  the  rule,  but  occasionally  the  bowels  are 
relaxed,  and  the  stools  may  contain  blood,  or  actual  dysentery  may  be 
present  as  a  complication.  There  is  no  pyrexia  usually,  and  the  tem- 
perature may  be  below  the  normal.  The  pulse  is  infrequent,  weak,  and 
small.  The  patient  often  passes  restless  nights.  The  urine  is  deficient 
in  quantity,  dark-coloured  in  some  cases,  and  tends  to  decompose 
rapidly.  Urea,  phosphates,  and  potash  ai-e  deficient ;  uric  acid  is  said  to 
be  in  excess.    Occasionally  blood  or  hemoglobin  is  present  in  the  urine. 

Infantile  scurvy  is  characterized  by  earthy  pallor  and  wasting ; 
swelling  of  the  gums,  ranging  from  definite  sponginess  to  minute 
transient  ecchymoses  ;  and  a  predominant  affection  of  the  lower  limbs. 
These  are  more  or  less  immobile ;  excessively  tender ;  and  present 
swelling,  with  tense  and  shiny  skin,  but  seldom  pitting  on  pressure  ; 
while  there  is  no  abnormal  local  heat.  When  the  swelling  subsides,  a 
deep  thickening  of  the  shaft  of  the  bones  is  found,  due  to  haemorrhage 
under  the  periosteum ;  and  there  is  a  liability  to  fracture  near  the 
■epiphyses,  indicated  by  crepitus.  The  definite  and  rapid  amelioration 
under  antiscorbutic  regimen  reveals  the  true  nature  of  the  condition. 
Oee  states  that  haematuria  may  be  the  only  sign  of  scurvy  in  children. 

Diagnosis. — The  disease  most  likely  to  be  confounded  with  scurvy  is 
purpura  ;  the  diagnosis  will  be  pointed  out  in  the  following  chapter.  It 
is  necessary  to  be  on  the  look-out  for  slighter  degrees  of  scurvy  in 
persons  living  in  large  towns,  who  do  not  take  vegetable  food.  The  form 
of  the  complaint  occurring  in  children  must  be  distinguished  from  mere 
rickets. 

Prognosis. — All  the  cases  of  sea-scurvy  which  came  under  ray  notice 
rapidly  recovered,  with  one  exception,  and  in  that  case  death  resulted 
from  an  accidental  complication,  namely,  apoplexy.  Therefore  the 
prognosis  is  highly  favourable,  if  proper  treatment  can  be  adopted.  In. 
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my  experience  sporadic  cases  of  land-scurvy  are  not  so  easily  cured,  and 
they  may  end  fatally.  Under  certain  circumstances  even  sea-scurvy 
is  a  serious  disease,  and  may  prove  fatal  from  gradual  cardiac  failure^ 
sudden  syncope,  meningeal  lisemorrliage,  extravasation  into  serous 
cavities,  or  otiier  complications. 

Treatment. — Sea-scurvy  is  one  of  the  most  satisfactory  diseases  to 
treat,  speedy  recovery  being  brought  about  in  the  great  majority  of 
cases,  provided  the  necessary  remedies  can  be  obtained,  namely,  plenty 
of  fresh,  soft,  and  succulent  vegetables ;  with  from  5  iv  to  5  viij  of  lime-  i 
or  lemon-juice  daily.    Potatoes  and  cabbage  constitute  the  best  forms  ! 
of  vegetable  food.  Oranges,  lemons,  citrons,  and  other  fruits  of  this  class  j 
are  also  most  valuable.    Water-cress,  garden-cress,  mustard,  scurvy-  I 
grass,  sauer-kraut,  spruce,  fir,  and  various  other  vegetable  substances  1 
have  obtained  repute  in  the  treatment  of  scurvy,  and  might  be  tried  if 
the  more  reliable  remedies  cannot  be  procured.    It  is  stated  that 
vegetables  act  best  vs^hen  uncooked,  but  ordinainly  it  is  quite  unnecessary 
to  give  them  in  this  condition.    Yeast  is  well  spoken  of  in  scurvy. 

Liquid  nutritious  food  is  needed,  such  as  beef-tea  and  milk,  often  in  ! 
considerable  quantities,  and  as  soon  as  the  patient  can  chew,  meat  should  I 
be  allowed.  Alcoholic  stimulants  are  frequently  indicated,  but  should 
be  given  cautiously,  and  in  small  quantities.  In  a  few  days  it  is  advis-  ! 
able  to  administer  some  to7iic,  such  as  quinine  with  tincture  of  per-  j 
chloride  of  iron,  which  aids  recovery  by  exciting  the  appetite, 
strengthening  the  patient,  and  improving  the  quality  of  the  blood.  1 

The  mouth  must  at  first  be  frequently  washed  out  with  some  dilute 
antisepHCf  of  which  one  of  the  best  is  Condy's  fluid.  At  a  later  period 
a  mild  astringent,  such  as  a  solution  of  alum,  may  be  used.  If  the  gums  j 
are  sloughing  and  bleeding,  the  daily  application  of  solid  nitrate  of 
silver  has  been  recommended  by  Dr.  Buzzard.  Constipation  is  generally 
a  troublesome  symptom,  and  is  best  overcome  by  the  use  of  enemata. 
Fomentations  may  be  applied  to  the  painful  swellings  in  the  legs.  If 
sub-periosteal  extravasations  ai^e  not  absorbed,  iodide  of  potassium  may  ! 
be  given.  Serious  haDmori-hage  must  be  checked  hj  astringents.  Ulcers 
may  be  dressed  with  lime-juice,  but  they  improve  rapidly  under  its 
internal  administration.  1 

Many  remedies  have  been  recommended  in  the  treatment  of  scurvy,  | 
such  as  salts  of  potassium;  solution  of  various  vegetable  acids,  especially  j 
citric;  and  phosphoric  acid.    In  my  experience  these  have  all  proved 
quite  unreliable.    Raw  meat  and  seal's  flesh  have  been  employed,  it  is 
said,  successfully  for  the  cure  of  this  disease. 

The  treatment  of  land-scurvy  must  be  conducted  on  the  same  prin- 
ciples as  that  of  sea-scurvy,  but  it  is  much  more  difiicult  to  cure,  the 
symptoms  often  lasting  a  considerable  time,  and,  as  already  stated, 
death  may  occur  from  this  complaint  in  spite  of  all  treatment. 

The  prevention  of  scurvy  is  a  most  important  matter  in  relation 
to  persons  who  lead  a  sea-faring  life.    There  is  no  question  but  that  ' 
the  disease  can  be  completely  prevented  by  the  use  either  of  fresh  ■< 
vegetables,  preserved  vegetables,  or  of  proi^er  lime-  or  lemon-juice,  ' 
which  should  be  served  out  daily.    Whatever  may  be  the  case  at 
present,  formerly  many  of  the  specimens  of  so-called  lime-juice  used  on 
board  ship  were  worthless.    The  free  employment  of  vinegar,  and  of  the  ' 
vegetable  salts  of  potassium  has  been  recommended.     Milk  is  also  « 
useful.    It  is  important  to  attend  to  all  hygienic  and  other  measures.  • 
for  maintaining  the  general  health  of  -the  sailors  ;  and  they  must  avoid  , 
unnecessary  exposure  or  fatigue.  j 
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CHAPTER  XXXIII. 

PUEPURA— MORBUS  MACULOSUS. 

etiology  and  Pathology. — Using  the  term  in  its  general  sense,  the 
purpuric  condition  may  be  met  with  under  a  variety  of  circumstances. 
Thus  it  may  be  associated  with  acute  diseases,  as  typhus  fevei^  small- 
pox, measles,  ulcerative  endocarditis,  pyaemia  or  septica3mia,  and  acute 
atrophy  of  the  liver ;  certain  complaints  accompanied  with  abnormal 
states  of  the  blood  or  small  vessels,  as  scurvy,  haemophilia,  pernicious 
aneeraia,  and  jaundice  ;  skin-affections,  as  erythema  multiforme,  urticaria, 
and  lichen ;  chronic  organic  diseases,  as  cirrhosis  of  the  liver,  Bright's 
disease,  malignant  disease,  tuberculosis,  syphilis,  splenic  leucocythaemia, 
or  lymphadenoma ;  nervous  affections,  as  locomotor  ataxy,  especially  after 
attacks  of  lightning-pains,  myelitis,  certain  cases  of  hysteria,  or  an 
epileptic  fit ;  or  is  one  of  the  eft'ects  of  certain  poisons  or  drugs, 
especially  snake-poison,  iodides,  quinine,  copaiba,  belladonna,  ergot,  and 
mercury.  All  these  forms  may  be  regai^ded  as  symptomatic.  Strictly 
the  name  purpura,  as  a  distinct  disease,  is  applied  to  cases  in 
which  it  is  independent  of  any  of  these  conditions.  Its  setiology  and 
pathology  are  then  by  no  means  clear.  It  has  been  attributed  to 
deficiency  of  proper  food  (?  vegetables),  unhealthy  hygienic  surround- 
ings, intemperance,  amenorrhoea,  and  various  other  causes  ;  and  may 
also  occur  during  convalescence  from  an  acute  illness.  Purpura  is  said 
to  be  most  common  about  the  period  of  puberty ;  but  a  form  met  with 
in  old  people  has  been  specially  named  purpura  senilis.  Persons  aifected 
with  the  complaint  may  be  weak  and  anemic,  but  not  uncommonly  they 
appear  to  be  perfectly  healthy  and  well-nourished.  Allusion  must  be 
made  to  the  so-called  arthritic  purpura,  in  which  the  condition  is 
associated  with  joint-affection,  more  or  less  severe.  This  is  generally 
regarded  as  a  mere  complication  of  rheumatism,  but  some  consider  the 
cases  in  which  it  occurs  as  being  of  a  diiferent  nature. 

With  regard  to  the  immediate  pathology  of  purpura,  it  has  been 
attributed  to  some  abnormal  state  of  the  blood  and  small  vessels. 
Changes  in  the  blood  have  been  described,  but  they  are  not  constant, 
and  it  may  be  quite  normal.  A  primary  morbid  condition  of  the 
capillaries  and  other  small  vessels,  of  a  degenerative  character,  has  also 
been  supposed  to  exist. 

Anatomical  Characters. — Purpura  is  characterized  by  rupture  of 
the  capillaries  and  escape  of  blood  in  various  parts,  indicated  by  petechite 
and  other  forms  of  extravasation  in  connection  with  the  skin ;  haemor- 
rhages from  mucous,  and  sometimes  from  serous  surfaces  ;  and  extrava- 
sations into  the  cellular  tissue  or  muscles,  or  rarely  into  certain  organs, 
such  as  the  brain,  lungs,  and  pelvis  of  the  kidneys.  Important  organs 
are  often  found  in  a  diseased  condition,  this  being  the  cause  of  the 
purpuric  state.  The  muscular  fibres  of  the  heart  present  the  appear- 
ances of  extreme  fatty  degeneration  in  prolonged  cases  of  purpura, 
ending  fatally  from  repeated  haemorrhage. 

Symptoms. — Purpura  is  described  under  two  chief  forms  : — Purpura 
Simplex  ;  and  Purpura  IJcemorrhagica.    In  the  former  the  hcemorrhages 
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are  only  observed  in  connection  -witli  the  skin ;  in  the"  latter  they  also 
take  place  from  raucous  surfaces,  as  well  as  sometimes  into  serous 
cavities,  or  into  the  substance  of  organs,  while  the  cutaneous  haemor- 
rhages are  generally  more  abundant. 

The  skin  and  subcutaneous  tissue  present  various  forms  of  extravasa- 
tion, namely,  minute  points  or  stigmata  ;  petechiae  ;  vibices  ;  or  extensive 
ecchymoses.  These  are  observed  chiefly  on  the  legs,  and  may  appear  in 
successive  crops,  each  crop  lasting  a  variable  number  of  days.  Their 
occurrence  is  often  favoured  by  much  standing.  From  their  fii-st  appear- 
ance pressure  produces  no  effect  on  the  colour,  which  is  often  bright-red 
at  the  outset,  but  afterwards  becomes  darker,  changing  to  purple,  violet, 
or  almost  black  in  some  cases.  The  usual  alterations  in  hue  which  blood 
undergoes  are  seen  as  the  extravasations  disappear.  The  spots  are 
generally  roundish,  and  have  a  well-defined  outline  at  the  commence- 
ment, bat  subsequently  they  gradually  fade  into  the  surrounding  skin. 
They  are  not  at  all  raised,  but  there  is  often  induration  and  swelling  of 
the  subcutaneous  tissue.  Blebs  containing  sanguineous  serum  sometimes 
form  under  the  cuticle  ;  and  in  rare  instances  the  skin  becomes  actually 
gangrenous.  The  larger  extravasations  may  be  very  painful  and 
tender. 

The  h^mori-hages  from  mucous  surfaces  which  may  be  met  with  iu 
purpura  are  epistaxis,  bleeding  from  the  gums  and  mouth,  haematemesis, 
melasna,  hasmaturia,  haemoptysis,  and  menorrhagia.  These  may  be  slight, 
or  profuse  and  frequently  repeated.  In  rare  instances  bleeding  takes 
place  from  the  ear.  Extravasations  may  also  escape  into  or  beneath  the 
mucous  membranes,  such  as  the  conjunctiva,  or  the  membrane  covering 
the  palate,  cheeks,  or  gums.  Little  blisters  containing  bloody  serum 
sometimes  form  on  the  tongue  or  cheek.  Occasionally  haemorrhages  from 
the  choroidal  vessels  occur,  even  sufficient  to  cause  blindness.  Extrava- 
sation into  organs  is  rare,  but  death  has  occuri-ed  from  pulmonary  or 
cerebral  apoplexy  in  exceptional  cases  of  purpura. 

The  general  symptoms  vary  much,  and  are  considerably  modified  by 
the  conditions  with  which  the  purpura  is  associated.  There  are  often  pre- 
monitory symptoms  for  some  time,  such  as  general  pains,  languor,  and 
debility,  but  not  always.  The  attack  may  be  ushered  in  by  pyrexia,  and 
occasionally  febrile  symptoms  of  a  hectic  type  have  been  noticed.  Pains 
in  the  abdomen,  especially  in  the  epigastrium,  loins,  chest,  and  limbs, 
are  often  complained  of.  The  digestive  organs  may  or  may  not  be  im- 
paired in  their  functions.  There  is  usually  more  or  less  debility,  and  a 
sense  of  depression,  and  in  severe  cases  this  becomes  extreme,  being 
accompanied  with  mai'ked  anaemia  if  much  blood  has  been  lost,  and  a 
tendency  to  faintness  or  syncope.  The  pulse  is  usually  feeble,  quick, 
and  compressible.  The  urine  may  be  albuminous  apart  from  the  pre- 
sence of  blood,  and  sometimes  contains  casts. 

As  regards  arthritic  purpura,  it  may  be  very  mild  and  simple;  or 
assumes  the  form  of  so-called  peliosis  rheumaiica  (Schoulein's  disease), 
associated  with  fever,  sore-throat,  oedema,  or  skin-eruptions,  as  erythema, 
urticaria,  or  pemphigus  ;  or  is  said  sometimes  to  be  accompanied  with 
mai'ked  gastro-intestinal  and  renal  symptoms. 

Purpura  has  a  veiy  variable  duration,  being  either  acute  or  chronic 
in  its  progress.  It  usually  terminates  in  recovery,  if  uncomplicated. 
There  is  a  very  malignant  form  of  ha^morrhagic  purpura,  named 
purpura  fulminans,  Avhich  proves  rapidly  fatal ;  it  is  chiefly  met  with 
in  children. 
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Diagnosis.— The  purpuric  condition  is  generally  easily  recognized, 
but  it  might  possibly  be  mistaken  for  ecchymoses  from  injury,  or  for 
fleabites.  As  an  independent  disease,  purpura  must  be  distinguished 
from  the  form  associated  with  other  complaints  or  conditions,  and 
more  especially  from  hasmophilia  and  scurvy. 

In  addition  to  the  diiierence  in  the  aetiology  of  the  two  diseases, 
purpura  not  being  obviously  due  to  the  want  of  vegetable  food,  and  the 
use  of  this  kind  of  diet  or  of  lime-juice  not  having  any  material  in- 
fluence in  its  cure  or  prevention,  scurvy  presents  the  following 
characters  which  distinguish  it  from  purpura  : — 1.  The  peculiar  colour 
and  sallowness  of  the  skin.  2.  The  state  of  the  gums  and  mouth. 
3.  The  greater  extent  of  the  ecchymotic  patches.  4.  The  presence  of 
brawny  indui-ations  in  the  substance  of  the  limbs,  accompanied 
with  much  pain  and  stiifness.  5.  Extensive  desquamation  of  the 
cuticle. 

Prognosis. — The  prognosis  of  purpura  will  depend  greatly  on  its 
cause,  and  especially  whether  the  complaint  is  associated  with  any 
organic  affection.  The  hcemorrhagic  variety  is  very  dangerous,  and 
especially  the  fulminant  form.  Simple  purpura  is  often  very  tedious 
in  its  progress  towards  recovery  ;  and  it  is  also  liable  to  return,  some- 
times periodically.    The  prognosis  is  worse  in  old  people. 

Treatment. — In  the  first  place  it  is  necessary  in  the  treatment  of 
purpura  to  enquire  into  all  hygienic  conditions,  and  improve  these  if 
they  have  been  at  fault ;  at  the  same  time  giving  a  nutritious  diet, 
consistino-  of  both  animal  and  vegetable  constituents,  alcoholic  stimu- 
lants  being  also  in  many  cases  required  in  moderation. 

Rest  in  the  recumbent  posture  is  generally  advisable  ;  or,  at  any  rate, 
the  legs  should  be  kept  raised.  Attention  must  be  paid  to  any  cachexia 
present ;  or  to  any  organic  disease  on  which  the  purpura  depends. 
If  there  is  much  plethora,  saline  purgatives  may  be  given  at  the 
outset. 

The  chief  remedies  employed  for  the  cure  of  purpura  are  tincture  of 
perchloride  of  iron  in  full  doses ;  turpentine ;  tincture  of  larch  bark ; 
and  arsenic.  The  first  mentioned  is  most  useful,  and  it  may  be  com- 
bined with  quinine,  and  dilute  sulphuric  acid.  In  the  Tioimorrhagic 
form,  gallic  or  tannic  acid,  alum,  acetate  of  lead,  turpentine,  ergot  or 
subcataneous  injection  of  ergotin,  are  the  remedies  indicated.  Other 
astringents  may  also  be  freely  administered,  but  they  often  fail  to 
produce  any  effect.  Sodium  salicylate  is  recommended  in  arthritic 
purpura.  Local  astringents,  pressure,  and  cold,  especially  by  means  of 
ice,  may  be  tried  where  their  application  is  practicable.  Careful 
bandaging  of  the  legs,  or  the  use  of  elastic  stockings,  may  prove 
advantageous  in  many  chronic  cases  of  simple  purpura  affecting  the 
lower  extremities. 
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CHAPTER  XXXIV. 

GENEEAL  DISEASES  AFFECTING  THE  OSSEOUS 

SYSTEM. 

It  will  be  convenient  to  consider  in  this  chapter  certain  diseases  of  a 
general  or  constitutional  nature,  some  of  the  most  stinking  developments, 
of  which,  however,  are  associated  with  the  osseous  system. 

I.  RACHITIS— RICKETS. 

.Stiology  and  Pathology. — Although  rickets  is  an  exceedingly  pre- 
valent complaint  amongst  childx'en  in  this  and  other  countries,  and  the 
subject  has  been  much  discussed,  very  opposite  views  are  still  held  as 
to  its  nature  and  causation. 

Rickets  is  a  general  or  constitutional  disorder,  and  may  be  fairly 
regarded  as  a  special  diathesis.  Trousseau  strongly  maintained  the- 
identity  of  rickets  and  osteo-malacia  in  the  adult,  and  Mr.  Hutchinson 
seems  to  favour  this  view.  The  general  opinion,  however,  is  that  they 
are  entirely  distinct  maladies. 

A  very  important  question  is  the  relation  of  rickets  to  congenital 
syphilis.  The  late  Dr.  Parrot  strenuously  maintained  that  the  constant 
cause  of  rickets  is  hereditary  syphilis,  but  that  at  the  period  when 
syphilis  produces  rickets  the  syphilis  has  spent  itself.  Such  a  theory 
is  contrary  to  almost  universal  experience  ;  and  is  opposed  by  all  the 
best  authorities.  It.  may  be,  however,  that  congenital  syphilis  ranks  in 
some  cases  as  one  of  the  causes  of  rickets,  as  suggested  by  the  late  Dr. 
Eagge.  Mr.  Parker  holds  an  entirely  opposite  view  to  that  of  Parrot, 
and  affirms  that  "  without  rickets  there  would  be  little  or  no  congenital 
bone  syphilis." 

Allusion  may  also  be  made  to  tuberculosis.  Dr.  Eustace  Smith  says 
that  rickets  never  occurs  in  children  in  whom  the  tubercular  disposition 
is  well-marked ;  and  a  table  of  cases  prepared  for  Sir  William  Jenner 
seems  to  show  that  the  offspring  of  phthisical  parents  are  less  likely 
to  have  rickets  than  those  of  non-phthisical  parents.  On  the  otKer 
hand,  one  diathesis  certainly  does  not  exclude  the  other,  and  it  is 
the  opinion  of  some  that  a  tubercular  predisposition  may  favour  the 
development  of  rickets. 

Some  writers  regard  heredity  as  an  important  etiological  factor  in- 
rickets.  It  is  maintained  by  them  that  although  the  external  mani- 
festations of  rickets  in  the  parents  may  have  disappeared,  the  consti- 
tutional peculiarity  still  remains,  especially  under  social  conditions 
favourable  to  this  disease,  and  that  the  constitutional  predisposition 
may  be  transmitted,  which  is  developed  under  suitable  conditions.  It 
has  even  been  stated  that  the  rachitic  conformation  may  be  hereditarily 
continued.  In  the  great  majority  of  cases  it  certainly  does  not  appear 
that  there  is  any  distinct  hereditary  transmission  of  rickets;  at  the 
same  time  the  health  of  the  parents  not  uncommonly  has  an  important 
influence  in  developing  the  disease.  Sir  William  Jenner  doubts  whether 
impairment  of  the  father's  health  has  any  tendency  to  induce  rickets 
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but  if  the  health  and  general  nutrition  of  the  mother  are  below  par,  and 
her  blood  impoverished,  the  development  of  rickets  in  the  child  is 
decidedly  favoured.  Rickets  has  been  attributed  to  early  marriage, 
inter-marriage,  and  advanced  age  of  the  father,  but  on  no  adequate 
gi'ounds. 

Rickets  is  essentially  a  disease  of  infancy  or  childhood.  The  general 
opinion  is  that  it  is  rarely  congenital,  bat  some  maintain  that  in  many 
cases  the  complaint  is  actually  present  at  birfch.  Parker  is  strongly  of 
this  opinion,  and  states  that  among  patients  of  one  month  old  the  chest- 
deformity  and  slight  curves  of  the  bones  are  not  unfrequently  seen. 
There  is  a  special  condition  termed  "  foetal  rickets,"  but  this  is  usually 
regarded  as  quite  distinct  from  the  ordinary  disease ;  it  was  termed 
acliondroplasy  by  Parrot,  and  has  been  said  to  be  more  like  a  foetal 
cretinism.  As  a  general  rule  rickets  is  not  distinctly  present  before  six 
or  seven  months  after  birth.  It  appears  far  more  frequently  during  the 
first  or  second  year  than  subsequently.  The  complaint  may,  however, 
commence  as  late  as  7,  or  even  9  or  12  years  of  age. 

While  recognizing  the  influence  of  the  factors  already  considered, 
there  can  be  no  doubt  that  rickets  is  commonly  a  disease  which  is 
originated  de  novo  in  a  child,  as  the  result  of  some  obvious  cause 
or  combination  of  causes  which  lead  to  imperfect  nutrition.  Amongst 
these  causes  improper  feeding  holds  a  most  prominent  place.  A 
very  large  proportion  of  cases  occur  in  young  infants  who  have  been 
brought  up  by  hand,  either  throughout  or  from  an  early  period,  and" 
who  have  been  fed  artificially  with  various  farinaceous  or  other  articles 
of  food.  In  another  class  prolonged  suckling  is  the  cause,  the  child 
being  thus  fed  for  sixteen  or  eighteen,  months  or  even,  longer,  the  milk 
of  the  mother  being  quite  unfit  for  its  proper  nourishment,  especially  if 
at  the  same  time,  as  is  often  the  case,  she  is  weak  and  anaemic.  In 
addition,  not  uncommonly  different  kinds  of  unsuitable  food  are  given 
in  the  intervals.  Too  frequent  suckling  has  an  influence  in  some  instances, 
j^gain,  the  abrupt  change  from  the  mother's  milk  to  other  foods  may 
have  some  effect  in  originating  rickets.  How  these  dietetic  errors 
actually  produce  the  disease  is  not  settled,  but  probably  they  may  do  so  in- 
more  ways  than  one.  There  is  the  premature  withdrawal  of  the  mother's 
milk,  which  is  the  infant's  natural  food;  with  the  substitution  of  articles 
of  diet  which  cannot  be  digested.  In  either  way  nutrition  is  impaired. 
And  it  is  important  to  recognize  the  fact  that  rickets  often  results,  not 
from  any  deficiency  in  the  quantity  of  the  food,  the  child  being,  indeed,., 
not  uncommonly  overfed,  but  because  it  is  wrong  in  quality.  Another 
way  in  which  improper  food  may  help  in  producing  rickets  is  by 
deranging  the  digestive  functions,  and  irritating  the  alimentary  canal. 
The  complaint  has  even  been  attributed  solely  to  chronic  intestinal 
catarrh  thus  set  up,  but  this  is  certainly  not  correct;  although  long- 
continued  catarrh  of  the  stomach  and  intestines,  with  diarrhoea,  must 
obviously  assist  in  developing  the  affection.  The  condition  of  the 
digestive  and  assimilative  organs  must  be  recognized  as  one  element  in 
the  causation  of  rickets.  Mr.  Hutchinson  would  refer  this  disease  to 
the  class  of  "diet  diatheses,"  or  "assimilation  diatheses,"  and  he  thinks 
that  while  defective  food  is  probably  the  main  cause,  defective  assimi- 
lation in  many  cases  helps,  and  in  a  few  cases  accomplishes,  the  whole 
task. 

Other  causes  which,  at  any  rate,  often  assist  in  producing  rickets  are 
deficient  ventilation  and  want  of  fresh  air ;  want  of  sunlight ;  cold  and 
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-deficient  clothing ;  and  unfavourable  sanitary  surroundings  genei-ally. 
In  some  instances  it  appears  to  follow  a  previous  debilitating  disease. 

From  what  has  been  stated  as  to  the  causes  of  rickets,  it  will  be  evident 
1;hat  the  complaint  is  much  more  prevalent  among  the  poorer  classes. 
It  is  not,  however,  by  any  means  uncommon  amongst  well-to-do  people ; 
and  it  has  been  said  that  amongst  the  latter  the  complaint  is  generally 
observed  in  the  eldest  child,  on  account  of  the  improper  feeding  to 
which  it  is  subjected,  owing  to  want  of  experience.  The  children  of  the 
better  classes  frequently  suffer  also  from  want  of  fresh  air.  Amongst 
the  poor  it  is  the  later  children  who  are  affected,  and  in  this  condition 
of  life  it  is  very  common  for  all,  after  the  second  or  third  child,  to  be 
the  subjects  of  rickets.  This  is  partly  due  to  the  condition  of  the  mother, 
who  is  exposed  to  the  same  unfavourable  hygienic  conditions  as  the 
■child,  is  usually  very  badly  fed,  and  suffers  from  the  effects  of  excessive 
child-bearing. 

Rickets  is,  for  obvious  reasons,  much  more  prevalent  in  large  towns 
and  cities  than  in  country  places  and  small  towns.  With  regard  to 
its  geographical  distribution,  the  complaint  is  most  frequent  in  cold  and 
damp  climates.  It  seems  to  be  seldom  met  with  in  its  typical  form  in 
America,  India,  and  certain  other  parts  ;  but  is  exceedingly  common  in 
■this  country. 

Anatomical  Characters. — The  bones  present  some  of  the  most 
obvious  morbid  changes  in  rickets,  and  these  changes  have  been  very 
fully  investigated.  At  first  there  is  an  arrest,  and  then  a  pervei'sion  of 
organization  and  growth.  It  will  be  convenient  in  the  first  instance  to 
give  an  account  of  the  histological  changes,  which  are  observed  chiefly  in 
the  cartilage  of  ossification;  in  the  medulla;  and  in  connection  with  the 
periosteum. 

In  normal  ossifying  foetal  cartilage  an  even  layer,  presenting  a  semi- 
transpai'ent  and  bluish  appearance,  is  visible,  placed  between  the  ossi- 
form and  cartilaginous  tissues,  and  named  cTiondroid  by  Broca.  In 
rickets,  from  its  very  commencement,  this  layer  is  altei-ed.  It  increases 
in  thickness,  often  considerably ;  and  its  surfaces  become  very  irregular 
and^  sinuous.  Sometimes  it  sends  out  long  processes  ijito  the  bone, 
which  frequently  become  detached.  The  layer  is  furrowed  by  medullary 
canals  of  cartilage,  containing  dilated  blood-vessels.  On  microscopic 
examination  it  is  found  to  resemble  cartilage  undergoing  physiological 
proliferation,  but  the  primary  capsules  are  much  largei',  and  contain  a 
gi'eater  number  of  secondary  capsules,  which  ai-e  also  largei*.  Thus 
i-ouuded  masses  of  cells  are  formed,  of  enormous  size,  and  the  cells 
themselves  present  an  abnormal  appearance,  which  has  been  termed 
"  dropsical  "  by  Klebs. 

Another  important  change  observed  is  that  underneath  the  layer  of 
cartilage  just  alluded  to,  a  peculiar  spongy  tissue  forms,  named  iissu 
spongoide"  by  Gruerin.  There  is  a  distinct  line  of  demarcation,  though 
a  sinuous  one,  between  the  spongoid  tissue  and  the  cartilage;  but  it 
sometimes  presents  islets  of  hyaline  cartilage  in  its  midst,  and  it  is  often 
quite  impossible  to  indicate  precisely  where  the  old  bone  ends.  The 
spongoid  substance  is  red  and  very  vascular,  and  of  the  consistence  of 
fine  sponge,  or  of  bone  partially  softened  by  an  acid.  It  is  made  up  of 
very  irregular  alveoli,  the  trabeculse  forming  which  contain  angular 
corpuscles  irregularly  scattered  through  a  granular  and  non-laminated 
substance.  The  corpuscles  are  larger  than  bone-corpuscles,  but  have  no 
anastomotic  canaliculi.    The  trabeculiB  consist  of  portions  of  cartila- 
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ginous  tissue  not  properly  ossified,  but  infiltrated  with  calcareous  salts. 
This  infiltration  not  only  involves  the  ground  substance,  but  also  the 
secondary  capsules,  which  are  not  dissolved,  as  happens  in  physiological 
ossification.  Thus  the  cartilaginous  tissue  is  invaded  throughout  with 
distinct  calcareous  granules.  While  the  calcareous  incrustation  is 
taking  place,  the  vascular  canals  of  the  cartilage,  springing  from  the 
medullary  cavities  of  the  old  bone,  enlarge  by  solution  of  the  calcified 
tissue  surrounding  them,  and  open  into  each  other,  thus  forming  a 
cavernous  system. 

Coming  now  to  the  medulla,  that  which  is  contained  in  the  spaces  of 
the  spongoid  tissue  is  at  first  fluid,  red,  and  contains  round  or  angular 
cells,  some  pigmented,  as  well  as  numerous  red  blood-corpuscles.  In  the 
older  medullary  spaces  it  is  more  consistent,  while  the  cells  become 
stellate  in  form,  and  are  separated  by  a  slightly  fibrillated  ground  sub- 
stance. A  similar  attempt  at  fibrous  organization  of  the  medulla  occurs . 
in  the  old  cancellous  tissue  and  Haversian  canals,  as  well  as  within  the 
central  canal  of  long  bones,  and  under  the  periosteum.  In  the  central 
canal  the  external  layers  are  most  modified,  and  in  pronounced  cases  of 
rickets,  while  the  centre  of  the  marrow  is  red,  fluid,  and  in  a  foetal  con- 
dition, the  periphery  is  organized  into  a  kind  of  young  connective  tissue, 
which  has  the  appear?ince  of  a  medullary  membrane. 

There  is  a  sub-periosteal  layer  of  medulla  in  young  subjects,  but  the 
periosteum  and  bone  can  generally  be  easily  separated.  In  rickets  this 
layer  changes  first  into  a  soft  connective  tissue,  and  afterwards  becomes 
more  solid.  It  adheres  to  and  unites  the  periosteum  and  bone,  so  that 
,  they  cannot  be  sepai-ated,  and  often  attains  considerable  thickness.  In 
it  subsequently  appear  refractive  trabeculre,  which  curve  over  and  unite 
with  one  another,  and  contain  cells.  The  tissue  in  which  these  trabeculge 
are  developed  is  called  osteoid  tissue  by  Virchow.  Stellate  bodies,  which 
apparently  anastomose  together,  are  found  in  the  trabeculse  and  the  con- 
nective tissue,  being  larger  and  more  defined  in  outline  in  the  former. 

In  advanced  rickets  delicate  nested  lamelloe  are  found  beneath  the 
osteoid  tissue,  forming  complete  cylinders  round  the  bone,  and  separated 
from  each  other  by  a  soft  and  vascular  connective  tissue.  The  lamellae 
consist  of  cancellous  bone,  and  their  cavities  are  also  filled  with  young 
connective  tissue.  This  condition  results  from  partial  absoi-ption  of  bone 
already  formed,  with  fibrous  transformation  of  the  medulla,  and  incom- 
plete sub-periosteal  ossification.  Ultimately  the  medulla  of  the  Haver- 
sian canals  undergoes  fibrous  change  throughout  the  whole  thickness 
of  the  compact  tissue  of  the  diaphysis  ;  at  the  same  time  the  osseous 
trabeculae  are  absorbed,  and  the  liberated  bone  cells  mix  with  the 
medulla  cells. 

The  following  is  a  summary  of  the  description  given  by  Guerin  of 
the  changes  observed  in  long  bones  in  rickets : — The  concentric  lamellae 
of  the  long  bones  become  the  seat  of  a  nearly  colourless  fluid  effusion, 
which  separates  them  from  each  other.  This  becomes  gelatiniform, 
reticulated,  and  pink — tissu  spongoide.  If  the  disease  tends  to  get  well, 
calcareous  deposits  form  in  the  spongoid  tissue,  and  can  be  seen  with 
the  naked  eye  as  islets  or  lamellae.  Finally  it  acquires  the  consistence 
of  normal  bone.  The  old  osseous  tissue  is  first  arrested  in  development, 
then  loses  its  consistence,  and  its  lamelloa  waste  and  are  partly  absorbed. 
That  which  remains  becomes  incorporated  with  the  newly-formed  tissue. 
In  extreme  cases,  where  the  disease  does  not  tend  towards  a  cure,  all  the 
old  bone  disappears,  and  gives  way  to  a  mass  of  spongoid  tissue,  reddish 
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in  colour,  areolar,  elastic,  and  very  yielding.  In  lesser  degrees  some 
lamellas  remain,  but  undergo  changes  in  form,  from  their  defective 
resistance  to  the  weight  of  the  body  and  to  muscular  actions. 

The  histological  changes  which  take  place  in  rickety  bones  daring  the 
curative  stage  are  not  known.  Some  think  that  there  is  merely  a  pro- 
cess of  calcification. 

With  regard  to  the  chemical  composition  of  rickety  bones,  according 
to  the  best  authorities  the  proportion  of  calcareous  salts  is  diminished. 
Friedleben  found  from  33  to  52  per  cent.  ;  and  they  have  been  stated  to 
•^^be  as  low  as  21  per  cent.  Lehmann  affirmed  that  rickety  bones  do  not 
yield  ordinary  gelatine  on  boiling,  but  an  animal  matter  resembling  that 
of  malignant  bony  growths. 

As  the  result  of  the  changes  just  considered,  the  bones  in  rickets 
come  to  present  more  or  less  obvious  alterations.  Cornil  and  Ranvier 
distinguish  three  periods  in  the  disease— in  the  first  the  bones  are  not 
deformed  ;  in  the  second  there  are  considerable  deformities  ;  and  in  the 
third  consolidation  of  the  aifected  bones  occurs.  The  more  prominent 
appearances  are  more  or  less  enlargement  of  the  ends  of  the  long  bones, 
especially  in  breadth  ;  thickening  of  the  flat  bones,  particularly  at  their 
growing  edges  ;  and  various  curvatures  and  deformities.  All  the  bones 
are  more  or  less  softened,  the  flat  bones  becoming  spongy,  and  the  long 
bones  may  be  so  soft  that  they  can  be  cut  with  a  knife  or  scissors,  and 
easily  bent  or  broken,  while  partial  (green-stick)  or  complete  spon- 
taneous fractures  are  not  uncommon.  Where  a  long  bone  is  bent,  its 
medullary  canal  is  narrowed,  and  may  become  ultimately  completely 
filled  up  by  callus.  After  fracture  of  a  rachitic  bone  very  abundant 
callus  is  usually  formed,  but  it  is  composed  of  osteoid  tissue  and  not  of 
true  bone.  There  is  much  difference  observed  in  different  cases  in  the 
relative  amount  of  enlargement  of  the  ends  of  the  bones,  and  of  soften- 
ing of  the  shafts.  The  curvatures  are  generally  observed  after  the 
enlargements,  and  usually  proceed  from  below  upwards. 

It  is  impossible  to  enter  into  any  lengthy  description  of  the  distor- 
tions to  which  rickets  give  rise,  and  a  very  general  outline  must  suffice. 
In  the  limbs  the  wrists  and  ankles  are  usually  most  enlarged,  and  then 
come  the  elbows  and  knees.  The  bones  of  the  foreai-m  are  generally 
curved  backwards,  but  may  also  be  twisted ;  the  humerus  is  often  bent 
at  the  attachment  of  the  deltoid.  The  clavicles  are  thickened  at  the  ends, 
and  their  natural  curves  tend  to  be  increased,  so  that  they  are  shortened, 
and  the  width  between  the  shoulders  is  narrowed.  The  bones  of  the  lower 
extremity  usually  bend  forwards  and  outwards,  but  when  rickets  comes 
on  late,  the  curve  is  often  in  the  opposite  direction,  and  "  knock-knee  " 
is  produced.  Mr.  Clement  Lucas  has  described  a  "  knock-knee  tubercle" 
developed  in  such  cases  on  the  inner  side  of  the  shaft  of  the  tibia,  just 
below  the  tuberosity.  The  spinal  column  becomes  bent,  and  often  more 
or  less  twisted.  The  normal  curves  are  usually  exaggerated,  and  this  is 
frequently  accompanied  with  lateral  deviation,  resulting  from  rotation  of 
the  bodies  of  the  vertebrae  upon  their  axes.  In  young  infants  the  lumbar 
curve  is  lost  in  the  dorsal,  and  a  "  bowed"  spine  is  produced,  with  the 
convexity  backwards.  The  bones  of  the  pelvis  tend  to  be  flattened  and 
expanded  above,  while  the  sacrum  is  thrown  forwards,  and  the  lateral 
parts  in  the  neighbourhood  of  the  acetabulum  are  approximated  to  each 
other ;  thus  the  pelvic  cavity  is  nan-owed,  and  a  section  of  it  would  be 
more  or  less  triangular.  The  chest  usually  presents  distinct  changes. 
The  earliest  of  these  is  the  "beading"  observed  at  the  junction  of  the 
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ribs  wifcli  their  cartilages,  constituting  wliat  has  been  termed  the 
*'  rachitic  garland."  This  is  a  very  significant  and  early  sign  of  rickets, 
l)e""inning  and  being  most  marked  in  connection  with  the  5th,  6th,  and  7th 
ribs  (Barlow)  ;  and  the  beading  is  often  more  marked  towards  the  pleural 
surface  than  externally.  In  course  of  time  the  thorax  often  becomes 
peculiarly  deformed.  Many  authorities  class  all  cases  of  chest-deformity 
from  rickets  under  the  head  of  "  pigeon-breast,"  but  undoubtedly  a  pigeon- 
breast  may  be  produced  without  rickets,  and  this  disease  tends  to 
originate  a  very  distinct  form  of  thorax,  which  will  be  described  in  the 
chapter  dealing  with,  the  Physical  Examination  of  this  region.  The 
skull  is  often  much  altered  in  rickets,  but  the  descriptions  given  of  it 
by  dilferent  observers  do  not  exactly  correspond.  The  head  is  certainly 
enlarged,  although  it  has  been  stated  that  it  only  appears  to  be  so 
because  it  is  out  of  proportion  to  the  size  of  the  face.  It  has  a  long 
antero-posterior  diameter,  with  a  high  square  brow,  or  even  a  project- 
ing forehead,  and  unduly  prominent  frontal  and  parietal  eminences, 
•while  it  is  flattened  on  the  top.  The  sutures  remain  long  ununited,  and 
the  fontanelles  widely  open ;  while  the  bones  are  especially  thickened 
at  a  little  distance  from  their  edges,  so  that  grooves  are  noticed  along 
the  sutures,  with  elevations  on  eacb  side.  Mr.  Clement  Lucas  aflSrms 
that  there  is  always  increased  width  between  the  eyes,  showing  that  the 
base  of  the  skull  is  increased  as  well  as  the  vertex ;  and  he  describes  an 
extreme  form  of  rickety  head,  which  he  calls  the  "  scallop-shell  head," 
composed  of  four  convexities,  like  four  scallop-shells  loosely  articulated 
together,  corresponding  to  the  frontal,  parietal,  and  occipital  bones. 
A  peculiar  condition  of  the  skull  has  been  associated  with  rickets, 
which  is  observed  in  a  certain  proportion  of  cases,  and  named  cranio- 
tahes  by  Elsasser,  who  originally  described  it,  and  considered  it  a  form 
of  the  disease  peculiar  to  and  characteristic  of  sucklings.  It  consists 
in  an  abnormal  thinness  of  portions  of  the  parietal  and  occipital  bones, 
causing  them  to  yield  to  moderate  pressure,  and  to  impart  to  a  finger 
pressed  upon  them  a  sensation  like  that  derived  from  stiff  parchment 
or  from  the  surface  of  a  bladder.  The  bones  may  be  actually  per- 
forated. The  investigations  of  Drs.  Barlow  and  Lees  have  led  them  to 
the  conclusion  that  craniotabes  is  not  due  to  rickets,  nor  is  it  simply  a 
part  of  general  marasmus,  but  that  congenital  syphilis  is  the  largest 
factor  in  its  causation.  Their  own  observations,  however,  as  well  as 
those  made  by  other  workers,  seem  to  show  that  this  condition  may  be 
due  to  rickets  alone. 

The  degree  and  extent  of  the  various  deformities  and  changes  just 
indicated  vary  widely  in  different  cases  of  rickets.  If  the  rickety 
process  is  arrested,  the  bones  rapidly  calcify,  and  often  become  un- 
naturally strong  and  dense.  If  the  alterations  in  shape  have  been 
slight  they  may  ultimately  gradually  disappear.  As  a  rule,  however, 
they  are  permanent,  more  or  less  deformity  remaining,  and  the  body 
being  stunted  in  growth.  It  is  said  that  the  skull  often  continues  to 
enlarge,  and  may  attain  a  great  size. 

It  will  be  convenient  to  offer  here  a  few  remarks  with  regard  to  the 
pathology  of  the  rickety  process  in  bones,  and  the  immediate  causes  of 
the  deformities  which  it  produces.  The  rickety  changes  have  been 
regarded  as  the  result  of  a  subacute  or  chronic  inflammatory  process,  and 
consequent  perversion  of  growth  and  nutrition.  Another  view  is  that 
they  are  merely  due  to  a  deficiency  or  malposition  of  calcareous  salts ; 
but  this  is  not  an  adequate  explanation  of  the  phenomena.  Rindfleisch 
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defines  rickets  as  depending  upon  an  acceleration  of  the  changes  which-  i 
usher  in  and  prepare  the  way  for  the  formation  of  bone,  without  the- 
actual  ossification  keeping  pace  with  them.    There  is  an  old  "  lactic  I 
acid  "  theory,  which  has  been  revived,  and  is  supported  by  Senator,  who 
supposes  that  rickets  is  the  result  of  an  irritant  action  upon  the  growing-  •■ 
bones  by  lactic  acid,  formed  in  excess  in  the  alimentary  canal  from  ! 
milk  or  other  articles  of  food  ;  there  being  also  a  deficiency  of  phosphate  ' 
of  lime,  either  from  insufl&cient  supply,  or  because  it  is  carried  away  by 
diarrhoea. 

The  various  deformities  are  the  immediate  consequence  of  the  soften- 
ing of  the  bones.    They  result  mainly  from  pressure  and  gravitation,  \ 
and  therefoi^e  are  modified  according  to  the  age  of  the  child,  whether  it 
is  able  to  sit  up,  crawl,  or  walk,  the  mode  in  which  it  is  supported  and 
carried,  the  ordinary  position  assumed,  and  other  circumstances.    They  ' 
are  not  produced  by  muscular  action,  but,  on  the  contrary,  muscular- 
weakness  allows  many  of  the  curvatures  to  take  place.    It  is  said  that  1 
epiphyses  which  are  most  worked  or  liable  to  be  injured  show  the  greatest  ! 
enlai-gement.    With  regard  to  craniotabes,  this  has  been  attributed  to 
pressure  by  the  brain,  due  to  the  mechanical  action  of  its  rhythmical  \ 
movements,  its  rapid  growth,  and  its  own  specific  weight.    Sir  W.  Jenner  I 
thinks  the  condition  results  from  the  pressure  of  the  pillow.    Parker-  . 
looks  upon  the  thin  spots  as  islets  of  undeveloped  bone.  i 

All  the  structures  of  the  body  tend  to  become  relaxed  and  wanting  ; 
in  tone  in  rickety  children;  and  those  connected  with  bones  are  arrested  ' 
in  growth.   The  muscles  become  more  or  less  atrophied,  pale,  and  flabby. 
"No  special  microscopical  change  has  been  observed  in  the  muscular  tissue. 

With  regard  to  the  blood  in  rickets.  Dr.  Groodhai't  has  found  in  some 
cases  deficiency  of  corpuscles,  in  others  deficiency  of  colouring  matter;  j 
and  he  has  also  specially  noticed  a  remai-kable  variety  in  the  size  of  the  ] 
red  corpuscles,  along  with  a  quantity  of  free  granules,  beaded  strings,  ^ 
and  dumb-bell  accumulations. 

The  condition  of  the  spleen,  liver,  and  lymphatic  glands  in  rickets  - 
has  attracted  much  attention.     Dr.  Dickinson  regards  the  changes  ' 
in  these  viscera  as  an  essential  part  of  the  rickety  condition  ;  and  i 
has  observed  that  where  the  visceral  change  is  most  marked,  that  in  j 
the  skeleton  is  seldom  extreme.      The  affected  organs  are  enlarged,,  i 
but  especially  the  spleen,  without  any  material  alteration  in  shape 
or   smoothness.     The   increase   is  said  by    Dr.  Dickinson  to  be  a 
form    of   hypertrophy,    which    bears   resemblance   to    that  which 
occurs  in  bones.    There  is  no  new  growth  or  deposit,  but  a  large  ^ 
increase  in  the  interstitial  tissue,  and  some  in  the  epithelial  elements.  , 
In  the  spleen  the  trabecular  tissue  is  increased,  and  its  delicate  threads  i 
swollen ;  but  there  is  no  sago-transformation  in  the  Malpighian  bodies,  i 
The  portal  cellular  tissue  in  the  liver  is  also  augmented,  soft,  and  loose,  j 
The  absorbent  glands  are  least  affected,  but  of  these  the  mesenteric  show  j 
the  most  decided  swelling,  the  superficial  glands  being  only  shotty  to  ; 
the  touch.    None  of  the  involved  structures  give  the  tests  of  lardaceous  * 
disease ;  and  they  are  deficient  in  earthy  salts.    It  must  be  stated,  - 
however,  that  other  observers  do  not  agree  with  Dickinson's  views. 
The  spleen  and  liver  may  not  be  enlarged  at  all,  but  merely  displaced. 
Gee  affirms  that  the  appearance  of  the  spleen  differs  in  no  respect  from 
that  seen  after  ague,  or  in   inherited  syphilis,  and  thinks  that  its  , 
enlargement  is  the  result,  not  of  the  rickets,  but  of  the  general  state  of  , 
health  Avhich  causes  it. 
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The  conditions  found  -within  the  craniuna  in  rickets  are  also  disputed. 
The  brain  may  be  small,  with  fluid  between  it  and  the  skull  (Gee)  ;  or 
it  is  enlarged,  but  the  enlargement  is  due  to  increase  of  the  neuroglia, 
or  to  albuminoid  infiltration  (Jenner),  and  not  to  true  hypertrophy. 
Ordinary  chronic  hydrocephalus  may  occur ;  and  Fagge  observed  in  one 
case  a  form  of  chronic  oerebritis. 

The  remaining  morbid  conditions  which  may  be  met  with  in  cases  of 
rickets  need  only  to  be  enumerated  at  present,  and  these  are  : — 1.  Collapse 
and  emphysema  in  certain  parts  of  the  lungs,  in  connection  with  the 
deformed  and  soft  thorax.  2.  Bronchial  catarrh  or  extensive  bron- 
chitis. 3.  Pleurisy.  4.  White  patches  on  the  pericardium  and  spleen, 
due  to  the  distorted  chest.    5.  G astro-enteric  catarrh. 

Symptoms. — At  an  early  period  the  symptoms  of  rickets  ax-e  often 
very  indefinite,  the  onset  of  the  disease  being  insidious.  Generally 
there  is  marked  disturbance  of  the  alimentary  canal,  with  some  degree 
of  pyrexia,  the  pulse  being  quick  and  irritable.  The  child  alters  in 
disposition,  becoming  dull  or  sad,  or  peevish  and  irritable  ;  is  restless 
or  drowsy ;  complains  of  headache ;  and  is  languid,  refusing  to  play  or 
to  he  amused.  Either  no  attemjit  at  walking  is  made  ;  or,  if  the  patient 
has  commenced  to  walk,  iinsteadiness  of  gait  is  first  observed,  followed 
by  inability  to  stand.  At  the  same  time  wasting  may  be  observed,  the 
tissues  becoming  flabby,  and  the  face  pale.  These  and  other  non- 
characteristic  symptoms  may  be  present,  but  there  are  three  signs  which 
Sir  William  Jenner  regards  as  pathognomonic  of  early  rickets, 
namely : — 1.  Profuse  sweating  about  the  head,  neck,  and  chest, 
especially  during  sleep,  attended  with  enlargement  of  the  veins,  the 
other  parts  of  the  body  being  often  at  the  same  time  hot  and  dry. 
2.  General  soreness  and  tenderness  of  the  body,  not  only  affecting  the 
bones,  but  also  the  muscles,  such  as  those  of  the  loins  and  abdomen  ; 
gradually  increasing  in  seveiity  until  the  child  cries  on  being  touched 
or  moved,  or  even  on  the  approach  of  anyone ;  cannot  bear  to  be 
washed  or  played  with;  and  finally  keeps  quite  still,  avoiding  every 
movement.  Older  children  do  not  suffer  so  much,  but  their  limbs  are 
painful.  3.  A  febrile  condition,  causing  the  child  to  throw  off  the  bed- 
clothes at  night,  in  order  to  try  to  get  cool.  At  this  time  also  the  urine 
may  be  very  copious  ;  and  it  may  contain  abundant  calcareous  salts  or 
phosphates. 

Sooner  or  later  the  changed  in  the  bones  are  revealed,  and  in  out- 
patient hospital  practice  it  is  generally  found  that  these  are  more  or 
less  obvious  when  a  child  suffering  from  rickets  is  brouglit  for  treat- 
ment. The  enlarged  ends  of  the  bones  can  be  distinctly  seen  or  felt, 
so  that  the  joints  appear  swollen  and  knobby,  especially  those  which 
are  least  covered,  such  as  the  wrists  and  ankles  ;  and  they  also  have  a 
loose  feeling.  A  sti-ing  of  nodules  is  usually  felt  along  each  side  of  the 
chest,  at  the  juncture  of  the  ribs  with  their  cartilages.  The  limbs  and 
trunk  are  found  to  be  distorted  and  curved  in  various  Avays  and  degrees, 
as  already  described.  In  some  cases  the  enlargement  of  the  joints  is 
most  evident ;  in  others  the  distortion  of  the  limbs  attracts  most  atten- 
tion. Rickety  children  may  become  flat-footed,  owing  to  Aveakness  of 
the  plantar  aponeurotic  and  muscular  structures,  and  of  the  lio-a- 
ments.  ° 

The  head  and  face  usually  present  well-marked  rickety  characters, 
and  these  may  be  extreme.  The  cranium  is  often  unsymmetrical.  A 
blowing  sound  has  been  said  by  Rilliet  and  Bartheis  to  be  commonly 
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present  over  the  cra-riial  sutures  of  rickeiy  children.  1'lie  hair  on  the 
scalp  is  genei-ally  thin.  The  face  looks  small,  especially  in  contrast 
with  the  large  head,  and  is  often  turned  upwards,  owing  to  the  head 
being  thrown  back  or  sinking  between  the  slioulders,  in  consequence  of 
the  increase  in  the  curve  of  the  cervical  spine.  The  child  assnmes  a 
staid,  sedate,  or  pensive  expression,  and  becomes  "  old-looking."  The 
teeth  appear  very  late,  in  many  cases  none  having  come  thi-ough  at  the 
end  of  a  year  or  more ;  while  they  also  rapidly  decay  oi-  fall  out,  being 
deficient  in  enamel. 

The  general  symptoms  advance  with  the  progi-ess  of  rickets.  Emacia- 
tion, flabbiness  of  tissues,  debility,  and  loss  of  power  become  more  or  less 
marked,  the  child  being  in  extreme  cases  completel}'  helpless,  and  unable 
to  sit  np  or  move  in  the  least,  the  head  dropping  in  any  direction.  In 
some  cases,  however,  there  is  no  wasting,  but  rather  undue  fatness,  and 
Sir  William  Jenner  regards  the  emaciation  as  due  to  the  changes  in 
organs,  especially  the  lymphatic  glands.  In  acute  cases  the  loss  of 
power  may  become  so  mai-ked,  without  any  evident  changes  in  the  bones, 
that  the  condition  simulates  infantile  paralysis.  The  skin  often  becomes 
thick  and  opaque,  and  covered  with  downy  hairs ;  while  profuse  sweat- 
ing continues.  The  alimentary  canal  is  more  or  less  deranged,  and  there 
is  often  much  flatulency.  Enlargement  and  protrusion  of  the  abdomen 
is  commonly  a  prominent  symptom  in  rickets.  This  is  due  chiefly  to 
distension  of  the  alimentary  canal  with  flatus ;  partly  to  depression  of 
the  diaphragm  and  smallness  of  the  pelvis,  enlargement  of  the  spleen 
and  liver  in  some  cases,  and  weakness  of  the  abdominal  muscles.  The 
spleen  is  in  some  instances  easily  recognized,  and  it  may  attain  a  large 
size ;  more  commonly  it  has  to  be  felt  for,  and  is  only  found  with  some 
difficulty.  The  liver  may  be  felt  projecting  two  or  three  inches  below 
the  margin  of  the  ribs.  The  glands  in  the  neck  have  frequently  ashotty 
feel,  and  those  in  the  groin  and  axilla  may  be  similai-ly  affected.  P^yrexia 
may  continue  ;  and  hectic  symptoms  sometimes  set  in.  Some  writers, 
however,  state  that  the  temperature  is  below  normal,  and  in  twenty 
cases  Dr.  Day  found  the  morning  and  evening  temperature  so  nearly 
normal,  that  the  difference  was  not  worth  notice.  Development  and 
growth  are  ari^ested  more  or  less,  the  body  remaining  short  and 
stunted. 

Much  difference  of  opinion  exists  as  to  the  state  of  the  intellect  in 
rickety  children.  Some  believe  that  their  mental  powei\s  are  above  par, 
but  this  is  certainly  not  the  case,  although  they  may  appear  to  be  very 
precocious,  and  are  often  amusing  and  old-fashioned  in  their  ways  and 
mannerisms;  in  some  instances  they  become  stupid,  or  even  almost 
imbecile,  this  being  evident  in  the  facial  expression.  Rickety  children 
are  late  in  beginning  to  talk ;  and  their  memory  is  defective. 

The  urine  is  pale  and  abundant;  contains  an  excess  of  earthy  phos- 
phates and  lactates  ;  and  sediments  of  oxalate  of  lime  also  forrn.^  Urea 
and  uric  acid  are  said  to  be  deficient,  but  deposits  of  uric  acid  may 
occur.    Urinaiy  calculi  are  not  uncommon  in  rickety  subjects. 

During  the  course  of  rickets  symptoms  indicative  of  the  compl! cations 
already  mentioned  frequently  appear.  Among  the  most  common  and 
dangerous  are  bronchitis  and  gastro-enteric  catarrh,  l.aryngismus 
stridulus  and  general  convulsions  are  also  very  liable  to  occur.  It  has 
even  been  stated  that  laryngismus  is  never  observed  except  in  connection 
with  rickets,  but  this  is  an  exaggerated  statement.     Tetany  is  occa- 
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fiionally  met  wifcli  in  rickets.  A  fatal  termination  in  cases  of  rickets  is 
•eenerallj  due  to  some  complication ;  but  it  may  be  tbe  mere  result  of 
fbe  cachexia  attendino;  the  disease. 

Cases  of  rickets  present  all  grades  of  severity  and  advancement. 
"When  a  favourable  termination  ensues,  the  symptoms  gradually  subside; 
•.streno-tli  is  restored;  and  the  bones  ossify,  though  usually  more  or  less 
>permanent  distortion  remains,  which,  however,  may  in  most  instances  be 
•greatly  diminished  by  appropriate  treatment.  Children  who  have  suffered 
rfrom  rickets  in  a  marked  form  rarely  attain  the  ordinary  height ;  and 
they  may  become  deformed  dwarfs. 

The  cases  described  as  "  Acute  Rickets"  have,  as  already  stated,  been 
^satisfactorily  proved  by  Cbeadle  and  Barlow  to  be  truly  scorbutic, 
•.although  occasionally  complicated  with  rickets. 

Diagnosis. — In  a  well-marked  case  of  rickets  the  diagnosis  presents 
no  difficulty,  but  in  its  earlier  stages  the  malady  is  not  so  easily  recog- 
nized. It  should  always  be  borne  prominently  in  mind  among  the 
•■diseases  of  children,  especially  of  those  belonging  to  the  poorer  classes 
in  large  towns,  though  it  must  not  be  forgotten  that  the  complaint  may 
:also  be  met  with  among  the  better  classes.  Should  there  be  any  reason 
to  suspect  rickets,  full  enquiry  must  be  made  with  regard  to  its  more 
■characteristic  early  symjatoms  ;  and  the  history  of  the  mode  in  which  the 
•child  has  been  fed  may  also  help  the  diagnosis.  Delayed  dentition,  or  the 
fact  that  a  child  shows  no  disposition  to  walk,  not  uncommonly  first 
•draws  attention  to  the  ^Dresence  of  the  complaint.  The  nodules  on  the 
•chest  must  be  particularly  looked  for  as  one  of  the  earliest  signs  of  the 
•changes  connected  with  the  bones,  special  attention  being  paid  to  the 
■5fch,  8th,  and  7th  ribs. 

Froguosis. — Most  cases  of  rickets  may  be  cured,  if  taken  at  a  suffi- 
ciently early  period,  and  treated  properly.  Its  complications  are  very 
serious,  and  the  presence  of  rickets  adds  materially  to  their  gravity, 
especially  in  the  case  of  chest-affections.  The  thoracic  and  pelvic 
deformities  which  it  originates  may  prove  highly  injurions  in  course  of 
time ;  and  the  latter  are  specially  impoi-tant  in  relation  to  parturition. 

Treatment. — 1.  General  management. — The  first  matter  requiring 
•attention  in  the  treatment  of  rickets  is  the  feeding  of  the  child,  which 
is  almost  always  at  fault,  and  about  which  thorough  enquiry  should  be 
made,  with  the  view  of  correcting  whatever  may  be  wrong.  The  breast 
should  only  be  given  at  regular  stated  intervals,  and  for  a  certain  time  ; 
or  the  child  should  be  weaned  if  suckling  has  been  continued  beyond  the 
proper  period,  or  maybe  partly  artificially  fed.  Often  the  health  of  the 
nursing  mother  requires  to  be  improved.  The  feeding  of  children  arti- 
ficially needs  the  greatest  care  in  this  disease.  Milk  mixed  with  a  fourth 
part  of  lime-water  should  constitute  the  principal  article  of  diet,  to 
which  may  be  added  a  little  cream  and  railk-sugai-.  This  combination 
must  be  given  in  regulated  quantities,  and  the  feeding-bottle  should  be 
kept  scrupulously  clean.  It  is  a  common  custom  to  give  young  infants 
considerable  quantities  of  arrowroot,  corn-flour,  and  various  artificial 
foods  of  a  farinaceous  character,  and  these  certainly  do  much  harm. 
Only  a  very  small  quantity  of  such  articles  should  be  allowed,  if  any. 
Ass's  and  goat's  milk  are  useful  if  they  can  be  obtained.  For  older 
children,  beef-tea  in  small  quantities  and  milk  puddings  are  valuable ; 
and  at  a  still  more  advanced  period  they  may  have  a  small  amount  of 
pounded  meat,  or  be  allowed  to  suck  a  piece  of  underdone  beef,  or  given 
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the  juice  pressed  out  of  it.    Potatoes  well  inashetl  with  gravy  may  ' 

also  be  permitted  in  moderation.  All  indigestible  substances  must  be  I 
avoided. 

Hygienic  management  also  demands  special  attention.   The  ventilation  J 

of  the  bedroom  must  be  looked  to,  and  the  child  should  have  a  separate  i 

bed,  if  possible,  which  must  be  kept  very  clean  and  dry.    After  the  early  | 

symptoms  have  subsided,  the  patient  should  be  a  good  deal  out  of  doors  j 

whenever  weather  pei-mits,  in  the  sun,  a  dry  bracing  air  of  moderate  j 

temperature  answering  best.   The  clothing  must  be  sufficiently  Avarm,  and  ; 
the  common  custom  of  inadequately  covering  the  lower  part  of  the  body 
in  children  ought  to  be  avoided.  A  change  to  the  sea.side  is  very  beneficial. 

The  body  should  be  washed  over  twice  a  day  with  warm  water ;  and  latei-  ; 
on  warm  salt-water  bathing,  followed  by  friction,  is  useful.  It  is  important 
to  look  to  the  position  assumed  by  the  child,  and  also  to  the  movements 

carried  on,  so  as  to  pi'event  deformity.  Straight  wooden  splints  lightly  « 
a^iplied  along  the  legs,  and  extending  a  little  beyond  the  feet,  are  of  use 
for  the  purpose  of  preventing  the  child  from  attempting  to  walk.  The 
abdomen  should  be  well-supported  by  a  bandage.  Any  distortion  of  the 
limbs  must  be  remedied,  as  far  as  possible,  b}'^  systematic  but  judicious 
efforts  to  straighten  them. 

2.  Medicinal  treatment. — It  is  almost  always  nece.s>saiy  to  treat  the  ^ 
alimentary  canal  in  cases  of  rickets,  as  this  is  usually  out  of  order.    A  | 
combination  of  rhubarb  with  carbonate  of  sodium,  magnesia,  orpi*epared  j 
chalk  answers  very  well,  and  an  occasional  dose  of  castor-oil  may  be  given.  ( 
Grey  powder  is  useful  now  and  then,  when  the  stools  are  offensive,  but  j 
should  not  be  habitually  administered.    Lime-water  also  improves  the  ! 
condition  of  the  stomach  and  bowels.    Alkalies  and  bitters  are  recom--  * 
mended  by  some  practitioners.    At  a  later  stage  the  two  great  remedie.s 
for  rickets  are  cod-liver  oil  and  some  preparation  of  iron,  care  being  taken 
that  the  limbs  are  straightened  as  much  as  possible  before  these  are  , 
administered.    The  cod-liver  oil  should  be  taken  after  meals,  in  half-a-  ' 
teaspoonful  or  teaspoonful  doses.    In  the  case  of  infants  it  may  also  be- 
rubbed  into  the  arm-pits,  and  a  flannel  moistened  with  some  of  the  oiT  . 
may  be  worn  over  the  abdomen.  The  best  preparation  of  iron  is  steel-wine, 
but  others  are  useful,  especially  the  potassio-tartrate,  ammonio-citrate,,  , 
saccharated  carbonate,  syrup  of  the  phosphate  oriodide,  or  Parrish's  food.  ; 
Chalybeate  waters  are  also  of  service.    Sometimes  it  is  advisable  to  j 
combine  quinine  with  the  iron.    The  administration  of  phosphorus  has  j 
been  specially  advocated  in  rickets.                      ^                  ^  ] 

3.  Complications. — When  any  inflammatory  aft'ection  develops  in  rickety  ! 
childi^en,  supporting  treatment  is  always  indicated.  Laryngismus  i 
stridulus  and  convulsions  require  tonics,  and  warm  baths  with  cold  j 
douching.  The  slightest  sign  of  bronchial  catarrh  ought  to  receive-  j 
immediate  attention,  as  this  complaint  is  extremely  dangerous  in  rickety  j 
subjects,  while  it  aids  materially  in  producing  deformity  of  the  chest.  i 


MOrXITIKS  OSSIUM  —  OSTEO-?M ALACIA. 


357 


11.  MOLLITIES  OSSIUxM-OSTEO-MALACIA. 

This  condition  demands  brief  notice,  and  it  differs  from  rickets  in  that 
the  bones,  after  having  been  properly  developed,  lose  their  natural  tirm- 
ness,  and  become  more  or  less  soft  and  yielding,  so  that  they  readily 
bend  or  break. 

JEtiology  and  Pathology. — Mollities  ossium  is  generally  regarded  as 
beino-  due  primarily  to  an  active  and  progressive  decalcification  of  the 
bones,  owing  to  the  action  of  some  solvent,  which  has  been  said  to  be  of 
the  nature  of  lactic  acid  or  carbonic  acid.  It  has  also  been  attributed  to 
a  form  of  atrophy  ;  or  to  a  chronic  inflammatory  process.  The  disease 
occurs  only  in  adults,  generally  from  30  to  40  years  of  age  ;  and  almost 
entirely  in  females.  It  often  begins  during  pregnancy  ;  and  frequent 
pregnancies  predispose  to  the  complaint.  Osteo-malacia  is  met  with 
chiefly  among  the  poorer  classes  ;  and  prevails  much  more  in  some  parts 
of  the  world  than  others,  being  endemic  in  certain  localities. 

Anatomical  Characters. — The  prominent  objective  change  in  osteo- 
malacia is  a  softening  of  the  bones,  so  that  at  last  they  can  be  readily 
bent  or  indented  by  the  pressure  of  the  finger,  or  cut  with  a  knife.  The 
change  extends  from  within  outwards,  until  only  a  thin  layer  of  bone  is  left 
under  the  periosteum,  but  this  never  entirely  disappears,  though  the 
surface  may  ultimately  consist  mainly  of  thickened  periosteum,  with  a 
few  plates  of  bone  on  its  interior.  The  medullary  cavity  enlarg-es  in  all 
directions,  and  the  substance  of  the  bone  becomes  converted  into  a  mass 
of  soft  material,  which  may  be  greasy,  or  finally  gelatinous,  and  of  a 
pale  or  yellowish  colour.  At  first  the  medulla  is  very  vascular,  and 
extravasations  occur  here  and  there.  The  spaces  ai'e  filled  with 
nucleated  marrow-corpuscles.  The  minute  structure  of  the  bone 
becomes  confused,  the  Haversian  canals  running  into  each  other,  and 
absorption  of  the  salts  taking  place  from  within  outwards,  while  the 
lacunne  alter  in  shape  and  size.  The  trabeculas  break  down ;  the 
calcai'eous  particles  are  removed ;  while  the  fat-cells  diminish,  and 
ultimately  disappear. 

Symptoms. — -In  osteo-malacia  at  first  aching  pains  are  complained  of, 
worse  at  night  usually,  supposed  to  be  rheumatic.  Soon  marked  de- 
formities appear,  due  to  the  softening-  of  the  bones,  those  connected  with 
the  spinal  column,  pelvis,  ribs,  and  sternum  being  first  observed,  owing  to 
tlio  weight  of  the  body,  and  the  elfects  of  pressure.  Extreme  lateral  and 
angular  curvatures  are  produced.  The  ribs  become  bent  and  broken,  it 
may  be  in  moi-e  than  one  part,  until  ultimately  a  trough-shaped  hollow 
is  often  formed  on  each  side  of  the  body,  in  which  the  arms  lie.  The 
sternum  is  displaced  forwards,  and  gives  way  at  different  points.  The 
pelvis  becomes  much  deformed,  assuming  a  trifoliate  shape,  the  pro- 
montory of  the  sacrum  projecting  forwai-ds,  as  well  as  the  symphysis 
pubis,  which  lies  often  at  right  angles  to  its  normal  direction,  its  rami 
being  in  contact,  while  the  aoetabula  are  approximated  or  may  even 
touch,  the  transverse  diameter  of  the  pelvic  outlet  being  thus  much 
dimmished.  The  bones  of  the  limbs  bend  and  fracture  from  the  slightest 
cause ;  at  first  the  fractures  unite  readily  by  bony  callus,  but  later  on 
they  are  very  imperfectly  repaired.  The  patient  becomes  progressively 
Tnoi-e  and  more  deformed,  and  at  the  same  time  helpless,  until  finally  she 
'«  f-ompletely  bed-ridden.    There  is  no  special  constitutional  cachexia. 
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Death  usually  occurs  sooner  or  later  from  exliaustion,  but  it  may  result 
from  some  intercurrent  complication,  or  from  the  effects  of  pregnaiicy 
requiring  instrumental  interference. 

Treatment. — But  little  can  be  done  for  osteo-malacia,  and  there  h  no- 
special  remedy  for  the  complaint.  Rest  in  the  recumbent  postij-e; 
abundant  nourishing  and  easily  digestible  food  ;  attention  to  hygii  nic 
conditions,  especially  ensuring  a  good  supply  of  fresh  air;  and  the 
administration  of  tonics  and  nutrients,  as  quinine,  preparations  of  iron,, 
and  cod-liver  oil,  are  the  chief  measures  required.  Child-bearing  ought 
obviously  to  be  absolutely  forbidden  in  the  case  of  females  suffering  from 
mollities  ossium. 

III.  ACROMEGALY. 

This  is  a  peculiar  complaint,  first  described  and  named  by  Marie  in 
1880,  though  previously  known,  and  characterized  by  a  remarkable  en- 
largement of  the  bones,  especially  those  of  the  hands  and  feet. 

.Stiology  and  Pathology. — Acromegaly  is  most  frequent  in  women, 
fi-om  30  to  40  years  of  age,  but  has  been  met  with  both  earlier  and  later, 
and  also  occurs  in  males.  In  females  early  cessation  of  the  menses  lia.s 
usually  taken  place.  It  is  regarded  as  a  constitutional  affection,  but 
does  not  seem  to  be  definitely  related  to  rheumatism  or  osteo-arthi-itis. 
In  different  cases  enlargement  or  atrophy  of  the  thyroid  gland  most  fre- 
quently, enlargement  of  the  thymus  gland,  and  tumours  of  the  pituitary 
body  have  been  observed  ;  but  what  relation  these  morbid  conditions 
have  to  the  complaint  is  not  known. 

Symptoms. — The  most  prominent  phenomena  in  acromegaly'  are  con- 
nected with  the  osseous  system.  The  bones  of  the  hands  and  feet  are 
enormously  enlarged.  The  normal  projections  on  the  long  bones  ai'e 
increased  in  size,  and  may  form  large  prominences  ;  while  the  scajDula^, 
clavicles,  and  ends  of  the  ribs  are  also  involved.  The  face  often  presents 
a  characteristic  appearance,  owing  to  the  great  dimensions  which  the 
lower  jaw  assumes,  the  lower  teeth  spreading  out  and  projecting  con- 
siderably bej'ond  the  upper  ones.  The  upper  jaw  and  the  cranial  bones 
are  only  occasionally  affected.  The  spinal  column  is  often  bent,  so  that 
the  normal  stature  of  the  patient  is  diminished  more  or  less.  In  some 
cases  the  cartilages  of  the  nose,  ears,  eyelids,  and  larj-nx  are 
thickened. 

Acromegaly  does  not  present  the  changes  in  the  skin  and  subcutaneous 
tissue  met  with  in  myxoedema,  a  disease  which  it  is  said  superficially  to 
i-esemble  ;  nor  does  the  hair  become  thin.  Sometimes  the  skin  over  the 
face  is  coarse.  There  is  usually  profuse  perspiration.  Thirst  is  also  a 
common  symptom.  Among  the  other  chief  symptoms  observed  in  parti- 
cular cases  are  marked  alteral-ion  of  the  voice  ;  enlargement  of  the  tongue  ; 
impairment  of  the  senses  of  taste  and  smell;  blindness,  due  to  optic 
atrophy;  and  shortness  of  breath,  with  asthmatic  attacks.  Palpita- 
tion may  be  complained  of,  and  sometimes  the  heart  becomes  hypcr- 
trophied. 

Acromegaly  runs  a  very  clu'onic  course,  but  usually  ends  fatally, 
though  it  occasionally  appears  to  become  arrested  after  a  time.  No 
treatment  is  of  any  avail  in  curing  the  complaint  or  checking  its  pro- 
gress. 
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CHAPTER  XXXV. 

MALIGNANT  GEO WTHS— C ARCINOM A— C ANC  EE. 

Though  mainly  coming  within  tlie  domain  of  sm'gery,  growths  of  a  malig- 
nant nature  occur  not  uncommonly  in  medical  pi'actice,  and  therefore  a 
brief  o-eneral  consideration  of  the  subject  is  called  for  in  this  work. 
Under  the  terms  carcinoma  or  cancer  are  included  the  more  malignant  or 
epithelial  gi-owths  ;  while  sarcoma  is  associated  with  those  which  have 
connective  tissue  for  their  type,  but  which  certainly  may  be  of  a 
malio"narit  character.  The  following  remarks  apply  more  particularly 
to  cancer,  to  which  category  the  large  majority  of  medical  cases  belong. 

jEtiology  and  Pathology. — In  many  cases  of  cancer  a  distinct 
hereditary  or  family  tendency  can  be  traced.  Age  exercises  a  marked 
influence  as  regards  its  occurrence,  nature,  and  seat.  It  is  rare  in  the 
young,  being  by  far  most  common  after  middle  life,  and  the  mortality 
from  this  disease  increases  as  age  advances.  In  early  life  the  softer 
varieties  of  malignant  growth  are  met  with ;  and  the  lymphatic  glands 
are  very  liable  to  be  involved.  Primary  cancer  is  chiefly  observed  in 
organs  which  have  been  in  a  condition  of  high  functional  activity,  but 
Avhose  functions  have  ceased.  Females  suffer  most  on  the  whole,  on 
account  of  the  frequency  with  Avhich  the  uterus  and  mammary  glands 
are  attacked.  The  digestive  organs,  bones,  and  skin  are  most  affected 
in  males.  Anxiety,  mental  over-work,  and  prolonged  worry  or  distress, 
have  jjrobably  an  influence  as  predisposing  causes.  A  depressing  climate 
is  also  believed  to  act  in  this  way.  It  is  at  present  a  matter  of  con- 
troversy whether  cancer  is  on  the  increase  or  not.  It  appears  to  be 
endemic  in  certain  districts,  and  Dr.  Haviland's  statistics  have  led  him 
to  conclude  that  cancer  is  most  j^revalent  along  the  courses  of  rivers 
which  seasonably  flood  their  banks,  and  especially  where,  from  the 
flatness  of  the  country,  the  floods  are  I'etained. 

It  would  be  quite  beyond  the  province  of  this  work  to  attempt  to 
discuss  the  pathology  of  cancer  at  any  length.  Suffice  it  to  say  that  two 
opposite  views  are  held,  namely,  that  it  is  a  constitutional  disease,  of 
which  the  growth  is  but  a  local  manifestation;  or,  on  the  other  hand, 
that  it  is  in  the  Brst  instance  a  local  aftection,  the  general  system 
becoming  secondarily  implicated.  A  favourite  theory  now  entertained 
is  that  cancer  is  infective,  and  that  it  is  due  either  to  a  specific  microbe, 
or  a  icpecific  protozoon,  which  may  be  introduced  by  means  of  drinking 
water,  cider,  etc.  At  present,  however,  nothing  definite  can  be  stated 
on  this  aspect  of  the  question,  although  different  supposed  organisms, 
sporozoa,  etc.,  have  been  described.  Mr.  Shattock  has  recently  given  an 
interesting  account  of  the  existing  state  of  the  subject  (Morton  Lecture  on 
Cancer  and  Cancerous  Diseases),  with  the  results  of  experiments  made  by 
Mr.  Ballance  and  himself.  They  have  found  that  cancer  is  not  capable  of 
experimental  transmission  ;  and  up  to  the  present  time  no  specific  micro- 
phyte— bacterium,  micrococcus,  or  other — has  been  cultivated  from  carci- 
nomatous tumours.  The  microzoic  theory,  which  is  supported  by  Dr. 
Ruffer,  is  now  receiving  considerable  attention,  and  may  lead  to  practical 
results.    Malignant  disease  is  not  uncommonly  grafted  on  some  previous 
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chronic  morbid  condition;  and  it  has  been  suggested  that  a  preparatory 
inflammation  is  necessary  before  tlie  infective  agent,  whatever  it  maybe, 
can  produce  its  effect.  A.n  important  fact  adduced  in  support  of  the 
infective  theory  is  that  a  series  of  cases  of  cancer  have  been  observed 
within  a  vei-y  limited  area,  including  only  a  few  houses,  or  even  in  a 
particular  house;  and  such  groups  of  cases  have  been  styled  cancer 
epidemic!^.    Tliis  fact  may,  however,  be  explained  in  other  ways. 

Anatomical  Characters. — Under  this  head  it  is  necessary  in  the 
first  place  to  give  a  brief  description  of  the  varieties  of  cancer  usually 
recognized,  which  are  as  follows  : — 

1.  Scirrhous,  fibrous,  or  hard  cancer.  This  variety  either  infiltrates 
tissues,  or  forms  distinct  tumours,  Avhich  are  irregular  in  shape,  but 
never  attain  a  very  large  size.  The  growth  is  often  depressed,  and 
causes  puckering  of  overlying  structures.  The  con.sistence  is  very  hard 
and  firm,  sometimes  approaching  that  of  cartilage.  A  section  is  grey, 
bluish-white,  or  whitish,  and  glistening,  while  opaque  fibrous  bands  may 
be  seen  intersecting  the  surface.  This  form  of  carcinoma  presents  but 
very  slight  vascularity.  The  outer  part  of  the  growth  is  less  dense 
than  its  central  portion,  and  yields  a  milky  juice  on  scraping. 

2.  Encephaloid,  medullary,  or  soft  cancer.  Assuming  the  form  of 
tumours,  or  being  infiltrated,  encephaloid  increases  with  great  rapidity, 
forming  considerable  masses,  which  are  more  or  less  lobulated.  The 
substance  is  soft  and  brain-like,  and  on  section  presents  a  pulpy  appear- 
ance, especially  towards  the  centre  of  the  growth,  varj'ing  in  colour 
from  white  to  cinmson  according  to  its  degree  of  vascularity,  and  not  un- 
commonly presenting  small  extravasations  of  blood.  A  large  quantity  of 
juice  can  be  expressed.  This  form  of  cancer  may  produce  very  vascular 
fungous  growths,  being  then  named /7t«(/«s  7i(:e?jirtiofZes.  All  grades  are 
met  with  between  the  encephaloid  and  scirrhous  forms  of  carcinoma. 

3.  Colloid,  alveolar,  or  gelafiniform  cancer.  Many  regard  this  variety 
of  malignant  groM'th  as  merely  one  of  the  other  forms  which  has  under- 
gone colloid  degeneration.  It  generally  infiltrates  tissues,  but  .some- 
times forms  lobulated  masses,  which  have  a  tolerably  firm  and  uniform 
consistence.  On  section  roundish  spaces  or  alveoli  are  seen,  having 
fibrous  walls  enclosing  the  colloid  substance,  which  is  of  more  or  less 
glue-like  consistence,  glistening  and  translucent  in  appearance,  and 
either  colourless  or  greyish-yellow. 

4.  Lobtilar  epithelioma,  epithelial  cancer,  or  cancroid.  Generally  observed 
in  connection  with  the  skin  or  a  mucous  membrane,  epithelioma  com- 
mences either  as  a  hard  nodule,  or  as  a  small  excoriation  or  ulcer.  The 
latter  has  indurated  edges,  with  an  irregular,  grey  or  bloody  surface, 
which  is  often  papillated  and  villous,  or  nodulated.  The  consistence  is 
generally  firm,  but  may  be  soft  and  friable.  The  cut  surface  is  greyish- 
white,  or  presents  numerous  opaque  specks,  and  white  lines  of  fibrous 
tissue  ;  a  small  quantity  of  milky  granular  fluid  can  be  expressed,  which 
will  not  mix  with  water. 

5.  Columnar  or  cxjliiidrical  epithelioma — Adenoid  glandular  cancer.  This 
variety  forms  various-sized  tumours,  very  like  those  of  encephaloid 
cancer,  highly  vascular,  soft,  and  yielding  an  abundant  milky  juice.  It 
is  of  rare  occurrence,  and  usually  originates  on  a  mucous  surface,  but 
occasionally  starts  in  the  liver  or  some  other  solid  organ.  The  lymphatic 
glands  and  other  parts  are  liable  to  be  involved  secondarily.  From  its 
structure,  this  form  of  cancer  is  named  columnar  or  cylindrical  epithe- 
lioma, and  it  consists  of  tubules  with  a  very  small  amount  of  fibrous 
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Fig.  19. 

Cells  from  a  inammary  cancer,  mag 
300  diameters.    (After  BillrotlL. 
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stroma.  The  tubules  are  usually  cylindrical,  of  tolerably  uniform  size, 
lined  with  spheroidal  or  columnar  epithelium,  and  generally  exhibit  a 
central  cavity  or  canal.  They  are  arranged  ircegulai-ly.  Adenoid 
•cancer  is  said  to  present  a  marked  resemblance  to  sections  of  the  cortical 
substance  of  the  kidney,  deprived  of  malpighian  bodies. 

Other  rarer  varieties  of  cancer  which  have  been  described  are  named 
melanotic,  which  contain  much  pigment,  the  growth  being  most  com- 
monly of  an  encephaloid  character  ;  cystic,  where  cysts  are  developed  ; 
chondroid  or  cartilaginous;  osteoid  or  hony ;  and  villous,  which  affects 
munous  surfaces,  presenting  villous  processes. 

General  and  microscopic  structure.  All  the  forms  of  cancer  consist 
of  cells,  enclosed  in  the  meshes  of  a  jihrous  stroma,  these  elements 

•differing  greatly  in  their  relative  pro- 
portions in  the  different  varieties. 
The  cells  are  of  large  but  very  vari- 
able size ;  present  diverse  and  curious 

forms ;  and  contain  one  or  more 
nuclei,  as  well  as  usually  a  number  of 

fat  molecules.    Each  nucleus  is  large, 

clear,    and     well-defined ;    eccentric ; 

round  or  oval  in  shape ;  and  en- 
closes one  or  more  nucleoli.  Abundant 

free  nuclei  are  often  present.  The 

expressed  juice  contains  a  quantity  of 

these  cells,  as  well  as  nuclei  and  free 

granules.    The  stroma  is  generally  firm 

and  fibrous,  the  fibres    being  either 

delicate  or  coarse;   but  if  it  has  developed  rapidly  it  presents  an 

■embryonic  structure.    The  vessels  are  solely  distributed  in  this  stroma, 

and  its  fibrous  bundles  intersect 

in  all  directions,  forming  a  com- 
municating  network,  within  the 

alveoli  of   which   the   cells  are 

grouped.     Lymphatics  have  been 

found  accompanying  the  blood- 
vessels, and  they  communicate  with 

the  alveoli. 

In   scirrhus   the   cells,  though 

tbey  may  be  abundant   at  first, 

speedily  diminish,  and  the  fibrous 

stroma  becomes  greatly  in  excess, 

especially  towards   the  centre  of 

the  growth,  where  finally  no  cells 

at  all  can  be  discovered.  In  ence- 
phaloid, on  the  other  hand,  the  cells 

largely   preponderate,  developing 

rapidly  and  as  speedily  degene- 
rating,   becoming    granular,  and 

their  nuclei  being  set  free.  There 

IS  but  little  stroma,  which  is  soft, 
delicate,  and  very  vascular.  Col- 
loid is  in  great  part  structureless, 

>)at  some  cells  are  present,  which 
are  large  and  spherical,  often  hav- 


Fio.  20. 
Primary  cancer  of  reetimi. 
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incr  a  laniellai-  outline,  and  containing  some  of  the  colloid  material. 
Epithelioma  presents  generally  a  large  number  of  cells,  which,  with  few 
exceptions,  are  exceedingly  like  those  of  squamous  epithelium,  but  are- 
subject  to  great  alterations  in  shape  from  mutual  pressure.  Tiiey  tend  to- 
form  peculiar  concentric  globes  or  nests,  or  so-called  epithelial  pearls  (Fig. 
21),  which  increase  from  within,  so  that  the  outer  layers  become  hardened 
and  flattened.  Ultimately  the  entire  groups  of  cells  may  become  dry,. 
Arm,  and  brownish-yellow.  A  variable  amount  of  stroma  is  pi-esent. 
The  structure  of  adenoid  cancer  has  already  been  described. 

Cancerous  growths  are  very  liable  to  fat fij  degeneratioji,  especially  the 
softer  forms,  and  as  a  result  the  cells  become  more  granular,  and  soften- 
ing takes  place  ;  or  parts  of  a  growth  may  assume  a  caseous  appearance. 
Calcification  is  very  uncommon.  Melanosis  and  colloid  are  generallv 
i-egarded  as  forms  of  cancer  which  have  respectively  undergone  these 
peculiar  degenerative  processes.  All  cancerous  growths  tend  to  ulcerate,, 
the  ulcers  having  no  disposition  to  heal,  but  being  on  the  other  hand 
inclined  to  spread. 

Organs  and  tissues  affected.  Scirrhus  is  usually  observed  in  the  mam- 
mary gland,  uterus,  stomach,  rectum,  or  skin.  Enceiihaloid  affects 
chietly  the  bones,  testicles,  eyes,  and  internal  organs,  especially  the 
lungs,  liver,  kidnej's,  brain,  and  spleen.    Colloid  particularly  involves 

the  stomach,  but  may  spread  to 
the  omentum,  intestines,  and  other 
parts.  Epithelioma  grows  in  con- 
nection either  with  the  skin  or  a 
mucous  sui'face,  but  by  extension 
it  may  implicate  any  tissue.  Its. 
ordinary  sites  are  the  lower  lip,, 
the  tongue,  eyelids,  cheeks,  scro- 
tum, prepuce,  labia,  uterus,  or 
bladder.  In  exceptional  cases  in- 
ternal orsfans  are  involved. 

Several  parts  may  be  attacked 
with  cancer,  either  simultaneously,, 
or  usually  in  succession.  In  the 
latter  case  the  original  formation 
is  said  to  be  primary,  and  subse- 
quent growths  are  r\^med.  secondary. 
Secondary  deposits  are  frequentlj- 
observed  in  internal  organs,  being 
generally  of  the  same  variety  as 
the  primary  growth,  but  scirrhus 
is  often  followed  by  encephaloid 
in  internal  organs.  Malignant 
formations  nsually  show  a  marked 
tendency  to  spread,  and  to  infil- 
trate surrounding  tissues,  so  that 
no  line  of  demarcation  can  be  ob- 
served;  in  rare  instances  a  kind 
of  capsule  forms  around  a  can- 
cei'ous  growth. 

Symptoms.— Cancer  usually  gives  rise  to  two  classes  of  symptoms, 
namely,  general  and  local.  lH'he  geyieral  symptoms  may  precede  any 
obvious  local  phenomena,  and  include  more  or  less  wasting;  a  pcculiar- 


Fuf.  21. 

lOpitlicliiil  Carcinoma.    <i.  Separate  cells  ; 
b.  Eijithelial  pearU.    {Mter  Uillroili .) 
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sallow,  cachectic  look,  wifcli  a,  yellowish,  earthy  tint  of  countenance ;  a 
careworn,  gloomy  expression  ;  debility  and  languor,  which  may  culmi- 
nate in  a  feeling  of  extreme  depression  and  exhaustion;  anaemia  and  its 
accompaniments  ;  and  irregular  fever.  These  vary  much  in  their 
intensity  according  to  the  part  affected  ;  as  well  as  with  the  rapidity  of 
growth  and  nature  of  the  cancer,  being  most  marked  in  connection  with 
the  scirrhous  variet3\  The  local  symptoms  may  be  summed  up  as  pain 
and  tenderness  or  other  subjective  sensations,  often  very  severe,  the  paia 
being  frequently  of  a  lancinating  or  burning  character ;  symptoms  re- 
sulting from  interference  with  the  functions  or  actions  of  the  part 
aifected,  these  being  in  many  cases  of  a  serious  character;  those  due  to 
mechanical  interference  with  neighbouring  structures,  by  pressure,, 
irritation,  adhesion,  or  in  other  ways  ;  and  objective  or  physical  signs 
afforded  by  the  growth  itself.  The  duration  of  cases  of  internal  malig- 
nant disease  is  very  variable,  but  is  rarely  prolonged,  and  sometimes- 
they  run  an  acute  course. 

Treatment. —  The  treatment  of  malignant  disease  belongs  chiefly  to- 
the  domain  of  surgery,  the  morbid  growth,  when  conveniently  situated,, 
^ind  when  other  circumstances  are  favourable,  being  removed  by  opera- 
tion, or  destroyed  by  the  use  of  caustic  applications  and  other  methods. 
When  cancer  attacks  internal  parts,  no  medicine  is  of  any  avail  as  a 
curative  agent,  and  it  may  confidently  be  affirmed  that  never  will  any 
remedy  for  this  disease  be  discovered,  although  certain  agents  have  been 
vaunted  as  such.  All  that  can  be  done  usually  is  to  support  the  patient 
by  means  of  nutritious  food  and  other  apjaropriate  measures  ;  and  to  treat 
the  case  symptomatically,  according  to 'the  structure  which  happens  to 
be  involved.  Experience  has  shown  that  operations  for  the  removal  of 
malignant  growths  in  connection  with  internal  structures  may  be 
resorted  to  with  advantage  in  exceptional  cases,  and  under  favourable- 
conditions. 


364 


II.  LOCAL  DISEASES. 

In  treating  of  local  diseases  in  the  following  pages,  the  plan  is  adopted 
of  giving  a  general  summary  of  the  clinical  phenomena  which  belong  to 
the  several  organs  and  systems,  and  of  the  methods  to  be  employed  in 
their  investigation,  before  entering  upon  the  consideration  of  the 
individual  aifections  to  which  they  are  liable.  An  outline  is  also  given 
of  the  general  therapeutics  of  the  more  important  systems.  It  may  be 
stated  once  for  all  that  it  is  always  of  essential  importance  to  study  the 
constitutional  condition  of  the  patient,  as  this  materially  influences  the 
diagnosis,  prognosis,  and  treatment  of  local  affections.  The  more  im- 
portant symptoms  will  be  discussed  as  fully  as  the  limits  of  this  work 
permit. 


CHAPTER  I. 

DISEASES  OF  THE  MOUTH,  TONGUE,  AND  SALIVARY 

GLANDS. 

Clinical  Phenomena. — Important  indications  are  often  afforded  by 
the  mouth  and  tongue  with  regard  to  the  state  of  the  system  generally, 
as  well  as  of  the  alimentary  canal  and  its  associated  oi-gans,  but  these 
parts  may  also  be  the  seat  of  local  affections,  to  such  of  which  as  are 
•of  a  medical  nature  attention  will  now  be  directed.  Their  presence 
maj'  be  revealed  by  more  or  less  of  the  following  symptoms  and 
signs  : — 

1.  IMTozbid  sensations,  such  as  pain,  soreness,  or  a  feeling  of  heat 
or  dryness  ;  as  well  as  various  derangements  of  the  sense  of  taste. 
2.  More  or  less  intei'ference  with  the  actions  carried  on  in  the  mouth, 
namely,  mastication,  sucking,  the  first  stage  of  deglutition,  and  articula- 
tion. These  acts  are  also  often  attended  with  pain.  3.  Changes  in  the 
quantity  or  quality  of  the  saliva;  or  the  escape  of  abnoi"mal  discharges, 
such  as  pus,  blood,  or  other  materials.  4.  A  disagreeable  odour  of  the 
breath,  which  may  amount  to  extreme  foetor.  5.  Interference  with  the 
act  of  breathing  occasionally,  owing  to  mechanical  obstruction  to  the 
•entrance  of  air.  6.  A  change  in  colour,  or  the  existence  of  any  swelling, 
deposit,  ulceration,  or  other  morbid  condition,  as  revealed  on  objective 
examination  of  the  mouth,  both  by  inspection  aided  by  a  good  light, 
and  in  some  cases  by  digital  exploration.  At  the  same  time  the  absor- 
bent glands  in  the  neighbourhood  should  be  examined. 
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I.  INFLAMMATION  OF  THE  MOUTH-STOMATITIS. 

Stomatitis  is  a  very  common  affection,  and  occurs  tinder  several 
forms.  Its  varieties  are: — 1.  Catarrhal.  2.  Follicular.  3.  Aphthous. 
4.  Ulcerative.    5.  Parasitic.    6.  Gangrenous.    7.  Mercurial. 

JEtiology. — The  chief  predisposing  causes  of  stomatitis  are  : — 1.  Age, 
the  different  forms  being  far  most  common  in  infants  and  young 
children.  2.  Unfavourable  hygienic  conditions,  such  as  want  of  cleanli- 
ness, impure  air,  or  an  unhealthy  residence.  3.  Errors  in  diet,  or  an 
insufficient  supply  of  food.  4.  Unhealthy  conditions  of  the  system ;  or 
the  presence  of  certain  diseases.  The  different  forms  of  stomatitis  are 
exceedingly  rife  among  the  children  of  the  poor,  especially  those  living 
in  large  towns.  This  applies  particularly  to  the  more  severe  varieties 
of  the  disease,  the  gangrenous  form  being  rarely  met  with  except 
amongst  this  class  of  patients.  Infants  who  are  brought  up  by  hand, 
or  fed  on  artificial  food,  are  very  commonly  affected  ;  as  well  as  those 
who  have  been  suckled  for  too  long  a  time,  or  have  been  nursed  by  an 
unhealthy  mother.  Children  who  are  debilitated  from  any  cause,  and 
those  px'ematurely  born,  are  also  very  prone  to  this  class  of  diseases. 
They  are  common  in  cases  of  congenital  syphilis  ;  and  as  complications, 
or  sequelfB  of  some  of  the  exanthemata.  Thrush  may  be  associated 
with  typhoid  or  other  fevers  ;  or,  in  adults,  with  chronic  wasting 
diseases,  especially  phthisis.  It  may  also  be  observed  sometimes  in  old 
people  at  the  approach  of  death.  Gangrenous  stomatitis  rarely  occurs 
except  after  some  acute  illness,  particularly  sevei-e  measles,  less  com- 
monly scarlatina  or  typhoid  fever. 

Exciting  causes. — 1.  Local  irritation  is  one  of  the  most  frequent  causes 
of  stomatitis.  This  may  arise  from  want  of  cleanliness  of  the  mouth, 
dentition,  decayed  teeth,  sucking  imperfectly-formed  or  inflamed  nipples 
or  for  too  long  a  time ;  as  well  as  from  all  forms  of  mechanical  or 
chemical  irritation,  undue  heat  or  cold,  excessive  smoking-,  wounds, 
ulcers,  and  other  local  morbid  conditions.  2.  The  milder  varieties  may 
be  associated  with  disorder  of  the  alimentary  canal.  Repeated  follicular 
stomatitis  in  adults  generally  indicates  some  gastric  derangement. 
3.  The  presence  of  some  poiso7i  in  the  blood  frequently  excites  stomatitis. 
This  pai-tly  explains  its  occurrence  in  the  acute  specific  fevers.  Certain 
metallic  poisons,  however,  are  those  which  ordinarily  and  chiefly  act  in 
this  way,  especially  mercury.  4.  Inflammation  of  the  mouth  may  be 
due  to  extension  from  neighbouring  parts.  Hence  it  may  be  associated 
with  erysipelas  of  the  face ;  or  with  throat-affections.  5.  Contagion, 
originates  some  forms  of  stomatitis.  Thrush  is  the  result  of  a  parasitic 
fungus,  the  oidium  albicans  {see  Fig.  22),  and  it  can  be  j)ropagated  by 
direct  transplantation  of  this  fungus,  though  it  does  not  usually  spread 
in  this  way,  being  probably  due  to  the  presence  of  the  spores  in  the  air, 
which  in  the  mouth  find  favourable  conditions  for  their  development  in 
the  decomposing  food  and  epithelium,  their  growth  being*  aided  by  the 
parts  being  kept  at  rest,  and  by  want  of  cleanliness.  Some  authorities 
believe  that  ulcerative  stomatitis  is  contagious  ;  and  micrococci  have  been 
found  in  connection  with  the  gangrenous  form. 

Symptoms. — The  clinical  history  of  each  variety  of  stomatitis  needs 
a  brief  description. 

1.  Simple  or  Catarrhal. — When  acute,  this  form  of  stomatitis  begins 
as  small  bright  red  patches  on  the  inside  of  the  cheeks,  or  at  the  ano-les 
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of  the  mouth.  Ultimately  by  extension  and  coalescence  of  tlie  patches 
the  whole  mucous  lining  may  be  involved.  There  is  more  or  less  swell- 
ing of  the  affected  parts.  At  first  the  sui-face  is  dry,  bat  soon  excessive 
secretion  forms,  containing  many  imperfect  cells.  Superficial  erosions 
or  ulcerations  arc  often  })roduced.  The  subjective  sensations  are  pain 
or  soreness,  heat,  a  slimy  feeling  in  the  mouth,  and  impaired  or  unplea- 
sant taste.  The  breath  is  often  disagreeable.  Generally  the  alimentary 
canal  is  out  of  order,  as  evidenced  by  a  furred  tongue,  loss  of  appetite, 
■and,  in  cbildren,  by  disordered  bowels  and  flatulence.  These  subjects 
are  also  irritable  and  sleepless.  Catarrh  of  the  mouth,  often  occurs  as  a 
•chronic  affection. 

2.  Follicular  or  Fapillanj. — At  first  little  red  raised  spots  are  seen, 
•which  feel  hard  ;  these  arc  due  to  enlarged  and  obstructed  mucous 
follicles.  As  a  rule  they  soften  and  burst,  discharging  their  contents, 
and  leaving  small,  circular,  well-deBned  nlcers,  wnth  some  surrounding 
redness.    A  good  deal  of  soreness  is  complained  of. 

3.  Aphthous  or  Croupous. — Much  confusion  has  existed  with  regard 
to  the  nse  of  the  term  aphthce,  but  it  seems  best  to  restrict  it  to  certain 
small  ulcerations,  whicli  have  a  special  mode  of  origin.  They  com- 
mence as  little  whitish  or  whitish-yellow  spots  on  the  lips,  clieeks, 
palate,  or  tongue,  whicli  are  often  in  considerable  number,  and  may 
become  confluent.  More  or  less  redness  surrounds  each  spot.  These  are 
generally  considered  to  be  vesicular,  and  to  contain  a  fluid,  which  usually 
becomes  opaque,  "while  the  vesicles  ultimately  rupture.  Some  authorities, 
however,  regard  them  as  solid  exudations  under  the  epithelium,  of  a 
croupous  nature,  which  become  detached  from  the  circumference 
towards  the  centre,  leaving  supei'ficial  ulcei'ations.  Aphthous  stomatitis 
is  usually  attended  with  much  pain,  rendering  sucking,  mastication, 
deglutition,  or  even  speaking  difficult  to  perform.  The  buccal  secretion 
is  increased,  and  there  may  be  much  salivation.  The  breath  has  often  a 
very  disagreeable  smell.  Infants  are  usually  feverish  and  restless,  even 
for  some  days  before  the  aphthse  appear.  They  refuse  noui-ishment,  but 
are  thirsty.  The  tongue  is  furred ;  and  diarrhoea  or  vomiting  may  be 
present. 

4.  Ulcerative  or  DtphtlLeritic — Gyngivitis  Ulcerosa. — This  is  a  form 
of  inflammation  which  usually  ends  in  extensive  and  unhealthy  ulcera- 
tion, and  it  may  assume  an  epidemic  character.  It  is  regarded  by  some 
as  being  of  a  diphtheritic  nature.  As  a  rule  it  begins  on  the  margin 
of  the  lower  gums  in  front,  but  may  extend  backwards,  or  involve  the 
lips,  cheeks,  or  tongue.  The  gums  appear  much  congested,  swollen,  and 
spongy ;  bleed  very  readily  ;  and  seem  to  be  separated  from  the  teeth. 
Soon  a  deposit  is  observed,  in  the  form  of  membranous-looking  patches, 
at  first  whitish,  but  speedily  becoming  grey  or  even  black.  Tolerably 
firm  and  adherent  at  the  outset,  and  leaving  a  bleeding  surface  when 
detached,  the  substance  shortly  becomes  soft  and  pulpy.  It  has  been 
stated  that  the  mucous  membrane  itself  is  involved,  a  diphtheritic  slough 
being  formed.  The  patches  usually  separate,  leaving  irregular  ulcers, 
which  may  spread  and  run  together  so  as  to  give  rise  to  an  extensive 
ulcerated  line  or  surface.  The  margins  of  the  ulcers  are  raised,  the  sur- 
rounding membrane  being  congested,  swollen,  and  oedematous.  They 
are  usually  not  deep,  and  their  surface  is  covered  with  a  pulpy  yellowish 
substance.  If  properly  treated,  they  generally  heal  quickly,  but  in  some 
cases  serious  results  follow,  the  teeth  dropping  out,  and  the  jaws  becom- 
ing carious  or  necrosed. 


INFLAMMATION   OF  TH  K  :\IOUTH — STOMATITIS. 


367 


is 


The  subjeofcive  symptoms  are  generally  severe.  There  is  a  great  deal 
of  pain,  increased  by  movement  of  the  jaws  or  other  local  irritation 
hence  there  is  much  difliculty  in  chewing  or  swallowing.  The  saliva  i 
very  abundant,  and  is  frequently  mixed  with  blood  and  other  matters. 
The  breath  is  very  foetid.  Often  the  glands  in  the  neighboui'hood  are 
•enlarged  and  tender.  In  most  cases  the  constitutional  symptoms  are  but 
slight. 

5.  Parasitic  or  Fungous — Thrush — Mugnet — White  Mouth. — By  these 
and  other  names  a  variety  of  stomatitis  is  described,  which  is  due  to  a 
parasitic  fungus,  the  saccharomijces  or  oidium  albicans  (Fig.  22).  Gravitz 
states  that  this  fungus  is  a  yeast,  probably  the  mycoderma  vivi.  At 
first  red  patches  form,  on  which  Avhitish  points  appear,  which  may 
■extend  and  coalesce  into  considerable  patches  of  variable  thickness. 
They  look  like  curdled  milk,  being  of  a  soft  consistence,  and  soon  be- 
coming easily  detached.  They  consist  of  epithelium  and  fat,  in  which, 
are  imbedded  the  sporules  and  filaments  of  the  fungus.  The  deposit  first 
appears  generally  about  the  angles  of  the  month,  but  may  be  noticed  on 
any  part  of  this  cavity,  and  even  extends 
occasionally  to  the  phai'ynx,  larynx,  oesopha- 
gus, or,  very  rarely,  to  the  stomach.  There  is 
necessarily  a  good  deal  of  pain  and  soreness 
about  the  mouth,  which  is  hot  and  dry,  the 
saliva  being  diminished  in  quantity  at  first. 

Very  young  infants  are  subject  to  thrush 
as  a  distinct  affection,  which  is  preceded  by 
some  slight  febrile  disturbance,  and  attended 
with  digestive  disorders,  evidenced  by 
vomiting,  diarrhoea,  pain,  tenderness,  and 
swelling  of  the  abdomen,  and  irritation 
about  the  anus.  In  most  cases,  however, 
the  condition  is  associated  with  some  pre- 
existing disease,  especially  certain  acute 
specific  fevers,  and  chronic  exhausting 
diseases,  such  as  phthisis.  Under  these  cir- 
cumstances there  may  be  no  symptoms.  In 
connection  with  the  <\cnte  specific  diseases 
the  presence  of  thrush  does  not  add  to  the 
danger,  but  in  the  chronic  affections  it  is 
often  a  sign  of  approaching  death. 

6.  Gangrenous — Cancrnvi  Oris  —Noma — Wafer  Canker. — This  is  a  very 
rare,  but  exceedingly  dangerous  form  of  stomatitis.  It  begins  insidiously, 
and  almo.st  invariably  first  affects  one  of  the  cheeks,  attacking  its 
inner  sui-face.  When  the  patient  comes  under  observation,  there  is 
usually  a  circumscribed  hai-d  swelling  in  the  cheek,  with  surrounding 
cedema.  The  skin  covering  it  is  tense,  shining,  hot,  and  generally  red, 
the  colour  shading  off  from  the  centre,  which  is  bright;  sometimes  the 
surface  is  pale  or  mottled.  The  mucous  membrane  is  merely  reddened 
at  the  outset,  but  soon  becomes  di.scoloured  and  gangrenous,  and  a 
vesicle  often  rises  upon  it.  Then  a  small  irregular  nicer  forms,  with 
.lagged,  red  or  livid  edges,  and  a  sloughy  surface.  After  a  time  the 
central  spot  of  bright  redness  becomes  livid,  and  finally  black,  being 
converted  into  a  dry  slough,  which  extends  rapidly.  At  the  same  time 
tlie  gangrene  is  spreading  internally,  so  that  finally  the  entire  cheek 
raay  bo  affected,  or  even  one-half  of  the  face  or  more,  while  tlie  gums, 
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lips,  and  tongue  are  also  freqaentl}^  involved  to  a  variable  extent.  When  ^ 
the  sloughs  separate  the  mouth  is  opened  up,  the  teeth  often  drop  out,.  ' 
and  the  bones  may  be  exposed  and  necrosed.  A  hideous  excavation  ' 
Avith  ragged  gangrenous  edges  is  left,  which  may  still  go  on  spreading.  , 
If  the  destructive  process  is  checked,  the  surface  may  clean,  granulate, 
and  cicatrize,  but  great  deformity  often  results,  with  adhesion  of  various  • 
structures.  ' 

The  gangrene  does  not  necessarily  spread  to  the  extent  just  described. 
It  may  only  produce  a  hole  in  the  cheek,  which  ultimately  closes  up,  or 
remains  as  a  fistulous  opening.  The  glands  and  tissues  around  are 
always  infiltrated,  swollen,  and  indurated. 

One  of  the  most  striking  features  of  this  disease  consists  in  the  fact  , 
that  pain  and  tendei^ness  may  be  either  veiy  slight,  or  altogether  absent.  ; 
A  large  quantity  of  saliva  flows  from  the  mouth,  which  is  extreme!}'  ,\ 
foetid,  and  mixed  with  blood  and  gangrenous  discharges.  Serious 
haemorrhage  does  not  occnr,  because  the  vessels  are  blocked  up  by  j 
coagula.    The  breath  has  an  excessively  foul,  gangrenous  odour.  < 

The  general  symptoms  vary  considerably,  but  it  is  of  ten  observed  that 
even  when  the  disease  is  extensive,  they  are  by  no  means  severe.  Much 
will  depend  upon  the  previous  condition  of  the  patient.    There  is  not  j 
much  fever  as  a  rule,  the  skin  being  cool ;  and  the  strength  may  be  % 
fairly  maintained  for  a  while,  at  the  same  time  food  being  taken  eagerly. 
The  pulse  at  first  is  rather  frequent.    As  the  disea.se  progresses  there  is 
a  tendency  to  prostration,  the  patient  ultimately  becoming  extremely  low  ji 
and  asthenic,  with  a  veiy  feeble  and  small  pulse.    Food  may  be  taken  to  ' 
the  last,  and  there  is  much  thir.'-t.    Diarrhoea  of  ten  sets  in.    The  patient 
frequently  becomes  delirious  or  drowsy  in  fatal  cases.    Deatli  may  result  ; 
from  septicfemia  or  asthenia. 

7.  Mercurial. — The  first  effect  of  mercury  is  to  cause  redness  and 
tumefaction  of  the  gums,  which  feel  tender  and  bleed  readily  ;  while  the 
patient  expei'iences  a  peculiar  metallic  taste,  the  saliva  is  increased,  and 
the  breath  has  a  characteristic  unpleasant  odour.    Afterwards  super- 
ficial greyish  sloughs  and  ulcerations  form  along  the  margins  of  tht 
teeth,  and  the  gums  become  detached,  the  teeth  loosening  or  even 
falling  out.    There  may  be  extensive  inflammation  of  the  mouth  and 
tongue,  ending  in  ulceration,  suppuration,  or  actual  gangrene.  Saliva- 
tion becomes  very  profuse,  various  discharges  being  mixed  with  the 
saliva.    The  salivary  and  lymphatic  glands  and  other  neighbouring  i 
structures  are  swollen  and  painful ;  while  much  pain  is  experienced  J 
in  the  mouth  and  face,  with  difficulty  in  moving  the  jaws,  in  swalloAA-ing,  | 
and  in  speaking.    Only  slight  constitutional  .symptoms  are  usually  I 
observed.  ; 

Although  the  subject  has  already  been  discussed  under  syphilis,  it  is  i 
necessary  to  refer  here  to  the  effects  of  stomatitis,  especially  mercurial,  ; 
upon  the  teeth.  This  complaint  leads  chiefly  to  defective  formation  | 
of  enamel,  and  the  teeth  become  of  bad  colour,  eroded,  pitted,  or  i 
"  honeycombed,"  and  often  show  a  transverse  furrow  crossing  them  ' 
at  the  same  level.  Mr.  Hutchinson  regards  the  first  permanent  molars 
as  the  test  teeth  of  infantile  stomatitis,  and  next  to  these  the  incisors. 

Diagnosis. — The  difl'erent  forms  of  stomatitis  are  readily  recognized  , 
when  the  mouth  is  properly  examined.    In  infants  it  is  highly  inipoi-tant 
to  bear  these  complaints  in  mind,  and  to  look  to  the  mouth  when  they 
are  ailing.    It  must  also  be  mentioned  that  the  ulcerative  and  gangrenous 
varieties   sometimes  develop  very  insidiously,  giving  rise  to  lirlle  or  1 
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no  evident  local  oi-  general  disturbance.  Foetor  of  the  breath  may  lead 
to  their  discovery. 

Prognosis. — Most  cases  of  stomatitis  can  be  readily  cured,  it  appro- 
priate treatment  is  carried  out.  The  ulcerative  and  gangrenoics  forms, 
of  the  disease  may  prove  extremely  serious  or  even  fatal.  In  chronic 
wastino-  diseases,  especially  phthisis,  and  in  old  persons,  the  occurrence 
of  thrush  may  indicate  a  speedily  fatal  termination. 

Treatment. — The  indications  for  the  treatment  of  the  various  forms 
of  stomatitis  may  be  summed  up  as  follows  : — ■ 

1.  Eygienic  conditions  must  be  properly  observed,  and  duly  regulated 
in  every  res23ect.    By  attention  to  cleanliness  and  other  matters,  many 
cases  of   stomatitis   of   different   kinds  may   be  readily  prevented. 
2.  Particular  attention  is  required  with  regard  to  diet,  especially  in  the 
case  of  infants.    If  they  are  nnrsed  from  the  breast,  care  must  be  taken 
that  they  are  not  fed  too  frequently  or  excessively ;  and  that  the  nipple 
is  properly  cleansed,  and  in  other  respects  satisfactory.    At  the  same 
time  the  mother's  health  must  be  looked  to,  and  she  must  be  prevented 
from  indulging  in  irritating  articles  of  food.    If  an  infant  is  brought  up 
by  hand,  good  milk  should  be  given,  while  the  feeding-bottle  must  be 
kept  scrupulously  clean,  and  used  only  at  regular  intervals.  Enquiry 
should  also  be  made  as  to  any  artificial  diet  employed,  as  this  is 
often  of  a  very  irritating  nature.    3.  The  state  of  the  alimentary  canal 
frequently  needs  correction.    Aperients  are  called  for  in  many  cases, 
such  as  castor-oil,  a  dose  of  jalap  with  calomel,  or  rhubarb  with  magnesia 
or  grey  powder.    Antacids  are  also  valnable,  especially  lime-water  with 
milk,  carbonate  of  sodium  or  magnesium,  or  chalk.    4.  A  most  im- 
portant indication  is  to  attend  to  any  cause  of  local  irritation,  such  as 
dentition,  bad  teeth,  and  excessive  smoking.    In  the  case  of  mercurial 
stomatitis  of  course  the  withdrawal  of  the  drug  is  essential.    5.  Local 
applications  are  often  of  great  value.    In  simple  stomatitis  nothing 
is  required,  unless  there  should  be  much  mucus  on  the  surface,  when  it 
is  desirable  to  wash  the  mouth  out  with  a  weak  solution  of  bicarbonate 
of  sodium,  chlorate  of  potassium,  or  glycerine  of  borax.    In  the  aphthous, 
follicular,  and  ulcerative  forms,  a  solution  of  chlorate  of  potassium  is  very 
valuable,  either  employed  as  a  mouth-wash,  or  directly  applied  with  a 
camel's  hair  brush.    If  there  is  mncli  ivritfition  demulcent  month-washes 
afford  relief,  such  as  thin  mucilage.    A  weak  solution  of  Condy's  fluid  is 
serviceable  for  the  purpose  of  checking  foetor.    Subsequently  astringent 
applications  are  often  called  for,  especially  alum  in  the  form  of  solution 
or  powder.    The  direct  application  of  nitrate  of  silver  to  ulcers  may  be 
requisite,  either  in  the  solid  form  or  as  a  solution.    In  the  treatment  of 
thrush  vdrions  local  remedies  are  useful,  such  as  diluted  sulphurous  acid; 
a  solution  of  sulphite  or  hyposulphite  of  sodium  ;  bora.x  and  honey  or 
glycerine;  vinegar  and  water;  creasote;  bromide  of  sodium  with  glycerine 
and  water;  or  solution  of  chlorate  of  potassium.    Cancrum  oris  calls  for 
energetic  local  treatment.    The  gangrenous  sui'face  must  be  at  once 
freely  and  effectually  destroyed  by  strong  nitric  or  hydrochloric  acid, 
or  other  escharotic,  and  it  may  be  necessary  to  repeat  the  application. 
Antiseptic  mouth-washes  should  then  be  freely  used,  such  as  one  contain- 
ing Condy's  fluid,  chlorine,  carbolic  acid,  or  carbolate  of  glycerine,  which 
may  also  be  employed  as  local  dressings.   Chlorate  of  potassium  solution 
IS  likewise  very  valuable  in  this  form  of  disease.    Poultices  exteimally 
are  also  required,  these  being  changed  frequently,  and  sprinkled  with 
some  antiseptic.    6.  General  treatment  is  called  for  under  certain  circum- 
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stances.  In  the  majority  of  cases  of  oi-dinaiy  stomatitis  no  general 
treatment  is  required,  but  if  the  health  is  lowered  from  any  cause,  it  is 
impoi'tant  to  use  measures  for  its  improvement.  When  there  is  extensive 
ulcei^ation,  ionics  and  tincture  of  perchloride  of  iron,  along  with  nutritious 
diet,  are  often  of  essential  service  ;  and  the  internal  administration  of 
chlorate  of  potassium  also  leads  to  most  satisfactory  results.  In  gangren- 
ous stomatitis  one  of  the  most  necessary  parts  of  the  treatment  consists 
in  keeping  up  the  patient's  strength  in  every  possible  way,  by  means  of 
nourishing  soups,  wine  or  brandy,  ammonia  and  decoction  of  cinchona, 
mineral  acids,  or  quinine  with  tincture  of  perchloride  of  iron.  Chlorate 
of  potassium  solution  should  be  employed  as  a  drink  at  the  same  time. 
The  internal  administration  of  sulpho-carbolate  of  sodium,  sulphite  of 
sodium,  or  other  antiseptics  is  recommended  in  this  form  of  the  disease. 

II.  ACUTE  GLOSSITIS— ACUTE  INFLAMMATION  OP  THE 

TONGUE. 

Occasionally  the  surface  of  the  tongue  is  inflamed,  and  it  may  be 
covered  by  a  herpetic  eruption,  which  may  subsequently  ulcerate.  The 
important  variety  of  acute  glossitis,  however,  is  that  in  which  there  is 
inflammation  of  its  actual  substance,  leading  to  an  exudation  in  the 
midst  of  its  muscular  fibres,  which  are  themselves  involved  in  excep- 
tional instances.    This  is  a  rare,  but  very  acute  and  dangei'ous  afl^ection. 

jEtiology.- — 1.  Some  direct  irritation  is  almost  always  the  cause  of 
acute  glossitis,  which  may  result  from  mechanical  injury;  swallowing 
boiling  liquids  or  very  hot  solids ;  the  contact  of  an  acrid,  putrid,  or 
corrosive  substance ;  or  a  sting  of  the  tongue  by  some  insect,  especially 
the  bee  and  wasp.  2.  It  is  very  rai-ely  due  to  some  poison  in  the 
system,  especially  mercury.  3.  Occasionally  glossitis  occurs  as  a  complica- 
tion or  seqnela  of  one  of  the  exanthemata.  4.  In  extremely  rare  cases  it 
originates  from  extension  of  inflammation  from  neighbouring  parts,  such 
as  the  tonsil.    5.  It  is  sometimes  attributed  to  taking  cold. 

Description  and  Symptoms.— The  entire  tongue  is  usually  im- 
plicated, and  presents  the  following  characters  : — The  organ  is  enlarged, 
so  that  the  mouth  cannot  contain  it,  and  it  may  even  project  some 
distance  beyond  the  teeth,  being  indented  at  the  sides,  while  the 
pressure  exei-ted  upon  it  may  lead  to  ulceration.  The  surface  is  dark- 
red,  generally  smooth,  shining,  and  tense,  but  it  may  be  fissured. 
The  dorsum  is  covered  Avith  fur,  which  tends  to  be  brownish. 
Owing  to  its  protrusion  and  exposure,  the  tongue  soon  becomes 
dry.  If  resolution  does  not  speedily  take  place,  small  abscesses 
are  liable  to  form  in  the  substance  of  the  organ,  which  coalesce, 
and  finally  burst  if  they  are  not  opened.  Rarely  gangrene  ensues. 
The  tongue  may  remain  large  for  a  considerable  time.  Acute 
glossitis  is  attended  with  marked  pain  and  tenderness,  a  feeling  of  heat, 
and  other  uncomfortable  sensations.  All  the  functions  of  the  organ  are 
necessarily  greatly  interfered  with.  Occasionally,  by  causing  mechanical 
obstruction,  or  by  pressing  upon  or  setting  up  oedema  of  the  larynx, 
the  enlarged  organ  seriously  impedes  respiration,  and  may  even  threaten 
asphyxia."  There  is  much  salivation  ;  Avhile  the  breath  is  very  offensive. 
The  salivary  glands  and  surrounding  tissues  are  usually  inflamed ; 
and  the  face  niay  appear  tumid  and  congested,  in  consequence  of  pressure 
upon  the  jugular  veins. 
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The  qeiieral  symptoms  are  severe  in  most  cases  of  acute  glossitis,  there 
"beinf  much  inflammatory  fever,  with  marked  restlessness.  ITutrition 
becomes  seriously  impaired;  and  signs  of  imperfect  aeration  of  the 
blood  may  supervene. 

Diagnosis. — The  appearances  presented  by  the  tongue,  and  the 
:accompanying  local  symptoms,  are  sufficiently  characteristic  of  acute 
glossitis. 

Prognosis. — Acute  glossitis  is  at  all  times  a  serious  affection,  but 
■especially  when  it  results  from  severe  local  irritation.  It  may  lead  to 
.speedy  suffocation.  The  formation  of  abscesses  increases  the  gravity  of 
the  prognosis. 

Treatment. — The  first  thing  to  be  done  in  treating  acute  glossitis  is 
to  neutralize  any  cause  of  irritation,  for  instance,  the  sting  of  a  wasp, 
which  should  be  immediately  touched  with  solution  of  ammonia.  For 
■severe  cases  the  best  treatment  seems  to  be  to  make  free  and  deep  in- 
•cisions  along  the  upper  surface  of  the  tongue.  In  milder  instances  the 
.application  of  a  few  leeches  about  the  angles  of  the  jaw  is  recommended. 
Ice  should  be  constantly  given  to  suck,  and  the  parts  must  be  kept 
moist.  A  warm  mouth-wash  containing  borax  is  useful.  Saline 
■aperients  may  be  administered,  if  required.  Ammonia  and  other 
stimulants  are  often  of  service ;  as  well  as  quinine,  iron,  and  other 
tonics.  When  food  cannot  be  swallowed,  it  may  be  necessary  to  keep 
up  the  strength  by  nutrient  enemata.  If  asphyxia  is  threatened,  it  is 
sometimes  requisite  to  perform  laryngotomy  or  trackeotomy.  Incisions 
must  be  made  as  soon  as  signs  of  abscess  appear. 

III.  CHRONIC  GLOSSITIS  AND  ALLIED  CONDITIONS. 


There  are  certain  chronic  conditions  affecting  the  tongue,  some  of 
which  also  involve  the  buccal  mucous  membrane,  and  these  may  be  briefly 
considered  together,  as  they  ai'e  all  due  to  a  chronic  inflammatory 
change  of  some  kind.  The  tongue  may  remain  enlarged  after  acute 
glossitis.  Chronic  abscess  occasionally  forms  in  the  organ,  the  cause  of 
which  cannot  usually  be  made  out.  It  is  of  very  slow  formation;  pain- 
less ;  and  produces  a  tense,  elastic  swelling,  commonly  on  the  dorsum,  in 
front  of  the  circumvallate  papillre.  A  condition  termed  glossitis  dissecans 
is  of  rare  occurrence,  a  number  of  deep  fissures  and  indentations 
gradually  forming  on  the  surface  of  the  tongue. 

Syphilis  produces  different  forms  of  chronic  glossitis  in  its  later  stages. 
Psoriasis  lingiui;  is  a  condition  in  which  successive  limited  patches  of  the 
epithelium  become  dead-white  and  drop  off,  leaving  a  red  raw  surface, 
Avhich  is  again  speedily  covered.  Chronic  superficial  glossitis  affecting  the 
mucous  membrane,  is  characterized  by  the  ajapearance  of  raw-looking 
patches,  of  a  deep-red  colour,  often  oval  or  oblong  in  shape,  smooth 
and  glossy  on  the  surface,  slightly  elevated,  and  firm  to  the  touch. 
The  epithelium  over  tliese  patches  is  either  entirely  shed,  or  extremely 
thin.  The  entire  tongue  is  swollen;  often  indented  at  the  edges  by  the 
teeth,  which  may  lead  to  ulceration ;  and  sometimes  presents  a  bluish, 
congested  hue.  The  secretion  over  the  affected  surfaces  is  viscid  and 
glairy;  and  the  breath  may  be  very  offensive.  Should  the  active 
process  subside,  the  tongue  may  diminish  in  size,  but  the  patches 
remam  smooth  and  shining.  A  sensitive  cicatricial  tissue  is  left,  apt  to 
inflame  readily,  and  ultimately  portions  of  it  may  become  whitish  and 
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fibl  'ous.  A  chronic  interstitial  glossitis  is  rarely  met  with  in  sypliilifi  \ii 
Avhicli  the  tongue  is  the  seat  of  a  diffused  fibroid  infiltration  of  gumma- 
tissue,  which  may  cause  it  to  become  deeply  and  iircgularly  scarred,  or- 
much  deformed,  Avhile  the  surface  presents  a  very  varied  appearance. 

Certain  forms  of  chronic  superficial  inflammation  of  the  tongue,  some- 
times also  aifecting  the  buccal  mucous  membrane  to  a  less  degree,  have 
been  recognized  as  leucoma,  leucoplakia  limjualis  et  Inccalis,  ichthyosis 
lingurp,  tylosis,  and  by  other  terms.  These  have  also  been  attributed  to 
syphilis,  but  in  other  cases  are  supposed  to  be  due  to  gout,  dyspeptic- 
conditions,  mechanical  irritation,  smoking,  and  indulgence  in  strong 
spirits,  hot  condiments,  and  the  like.  In  leucoplakia,  which  is  most 
common,  one  or  more  patches  form  (leucomata),  oval  or  irregular  in 
shape,  blue  or  yellowish- white,  smooth,  and  somewhat  firm  when 
pinched  between  the  fingers.  Ichthyosis  implies  that  the  papilla?  are 
much  enlarged,  and  covered  with  horny  epithelium,  giving  the  tongue  a 
warty  appearance.  The  term  hairy  tongue  has  been  applied  when  the 
filiform  papillae  ai^e  specially  hypertrophied.  Another  change  sometimes 
noticed  is  that  the  tongue  becomes  smooth  and  red  on  the  surface,  and 
somewhat  swollen.  In  leucoplakia  the  patient  often  does  not  complain 
of  any  local  symptoms ;  but  sometimes  the  patches  throw  off  their 
epithelium,  and  become  irritable  and  sore,  this  being  accompanied  with 
more  or  less  salivation,  and  a  tendency  to  the  formation  of  fissures  or 
ulcers.  These  are  liable  to  occur  on  the  smooth  tongue,  which  is  also 
highly  sensitive  usually.  These  conditions  of  the  tongue  are  very  prone- 
to  end  in  epithelioma. 

Treatment.— The  first  indication  in  treating  all  these  chronic  inflam- 
matory lesions  is  to  remove  or  avoid  every  source  of  local  irritation. 
Dyspeptic  and  constitutional  conditions  must  be  treated  according  to 
their  nature,  and  syphilis  requii-es  special  attention.  All  irritant  and 
caustic  applications  appear  to  be  injurious  in  leucoplakia  and  allied 
states,  but  mouth-w^ashes  containing  alkaline  bicarbonates,  glycerine  or 
honey  of  borax,  or  Aveak  antiseptics  or  astringents,  may  be  of  some 
service.  Sti'onger  applications  of  salicylic  acid,  chromic  acid,  or  cyanide 
of  mercury  are  recommended  to  be  painted  on  dried  patches  ;  or  a  single 
one  may  be  removed  under  cocaine.  Soothing  or  antiseptic  applications 
are  often  of  much  help  in  syphilitic  cases.  The  food  should  be  bland 
and  nourishing.  Chronic  abscess  will  need  to  be  opened ;  and  if  the 
tongue  is  permanently  much  enlarged  from  chronic  glossitis,  compres- 
sion of  the  organ,  ligature  of  the  lingual  arteries,  or  partial  excision 
might  be  demanded,  should  serious  symptoms  threaten. 

IV.  ULCERS  OF  THE  MOUTH  AND  TOXGUE. 

In  addition  to  the  forms  of  ulceration  in  connection  with  the  structures 
of  the  mouth  already  considered,  the  following  may  occur  : — 1.  Variolous, 
resulting  from  small-pox  pustules.  2.  Scorbutic,  chiefly  seen  about  the 
gums.  3.  Traumatic  or  irritative,  the  ulcers  being  due  to  local  injury  or 
irritation.  These  are  common  on  the  tongue,  often  beginning  as  small 
vesicles  about  its  tip  and  edges.  They  are  generally  due  to  irritation 
set  up  by  a  broken  or  irregular  tooth,  or  an  artificial  tooth-plate,  and 
may  become  distinctly  hard,  so  as  to  simulate  a  syphilitic  or  malignant 
ulcer.  At  first  they  are  irritable  and  painful,  presenting  a  bright-red 
or  sloughy  base,  with  sharp-cut  margins,  and  sun-ounding  cedema. 
i.  Dyspeptic,  said  to  be  observed  in  ill-fed  children  and  dyspeptic 
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ndult.s,  who  liabifcucally  eat  and  drink  to  excess.  These  are  described  as 
beino-  chiefly  situated  on  the  sides  or  upper  surface  of  the  tongue  near 
the  tip  ;  and  to  present  a  shallow  base,  covered  with  a  greyish  slough, 
and  surrounded  by  an  inflamed  margin.  They  are  very  painful  and 
sensitive  ;  and  sometimes  give  rise  to  an  offensive  discharge. 
5.  Siiphilitic^  which  may  be  primary,  secondary,  or  tertiary. 
().  Malignant  ov  cancerous.  7.  Tubercular.  It  is  necessary  to  consider  in 
.somewhat  more  detail  the  three  forms  of  ulceration  last-mentioned. 

Syphilitic. — Apart  from  the  piumary  chancre,  which  is  very  rarely 
met  with  in  connection  with  the  lip  or  tongue,  two  main  forms  of 
syphilitic  ulceration  are  described.  In  the  secondary  stage  slight  super- 
ficial ulcers  are  very  common,  usually  observed  on  the  edges,  tip,  and 
under  surface  of  the  free  portion  of  the  tongue ;  but  they  often  involve 
also  the  lips,  angles  of  the  mouth,  and  inside  of  the  cheeks.  They  form 
cracks  and  fissui-es,  and  are  exceedingly  painful  and  tender.  Whitish 
cicatrices  are  left  when  they  heal,  which  are  very  persistent.  Tertiary 
ulcers  are  due  to  the  breaking  down  of  gummata  in  the  tongue,  the 
overlying  mucous  membrane  giving  way.  They  usually  occur  on  the 
dorsum,  and  form  deep  cavities  with  a  ragged  opening,  which  may  gape, 
the  edges  being  thiu,  flexible,  undermined,  and  irregular,  and  the  walls 
not  indurated.  Fluid  escapes,  and  yellowish  sloughs  may  jarotrude. 
If  a  gummatous  ulcer  becomes  chronic,  some  degree  of  induration  may 
occur.  When  it  heals,  a  fissure-like  scar  remains,  with  more  or  less 
firmness  around.  Gummata  in  the  tongue  may  be  absorbed  under 
specific  treatment  without  leading  to  ulceration. 

Malignant  or  Cancerous. — This  is  essentially  a  disease  which  belongs 
to  the  domain  of  surgery,  and  it  is  only  intended  to  offer  a  few  general 
remarks  on  the  subject  here.  The  form  of  malignant  growth  met  with  in 
connection  with  the  tongue  is  squamous  epithelioma.  It  may  begin  as  a 
kind  of  wart,  a  fissure,  or  an  ulcer.  There  is  always  a  tendency  to  marked 
thickening  and  induration  around  and  beneath  any  ulcer  or  fissure  of 
this  nature.  Ultimately  offensive  discharges  and  sloughs  form  when 
there  is  extensive  ulceration.  The  disease  soon  spreads  to  neighbour- 
ing structures,  and  involves  the  submaxillary  glands  and  the  lymphatic 
glands  of  the  neck.  Extension  to  distant  structures  is  exceptional.  As 
a  rule  there  is  severe,  radiating  pain,  with  marked  salivation,  the  saliva 
being  ropy.  Dangerous  or  fatal  hgemorrhage  occurs  in  rare  instances. 
General  symptoms  are  speedily  developed,  and  progressively  increase. 
Obviously  it  is  of  the  highest  importance  to  deteroiine  the  natiix-e  of 
malignant  disease  of  the  tongue  at  as  early  a  period  as  possible,  and  it 
seems  to  be  a  positive  fact  that  either  a  simple  or  a  gummatous  ulcer  may 
become  cancerous ;  any  progressive  induration,  thei"ef ore,  in  cases  of  this 
kind  should  lead  to  careful  investigation  by  an  experienced  surgeon,  and 
thorough  microscopical  examination,  especially  if  local  and  general  treat- 
ment do  not  produce  any  beneficial  effects. 

Tubercular. — This  form  of  ulceration  of  the  tongue  is,  in  my 
experience,  extremely  rare,  and  I  have  never  met  with  it  as  a  primary 
disease,  though  this  is  said  to  occur ;  still  more  rarely  it  has  been 
observed  on  the  lip.  Tubercular  ixlcers  on  the  tongue  are  noticed  most 
frequently  about  the  tip  and  adjacent  edge  of  the  organ,  but  may  appear 
on  the  dorsum,  or  on  the  undei'  surface.  They  begin  as  an  aggregation 
of  small  nodules  or  granular  bodies,  which  ulcerate,  exposing  a  greyish 
or  yellowish  slough,  or  a  caseous  floor.  They  rarely  reach  a  large  size 
or  much  depth.    As  a  rule  their  extension  is  gradual,  and  then  the  edges 


374 


THEORY  AND  PRACTICE  OF  MKDICINE. 


become  somewhat  elevated  and  rounded,  uneven,  and  of  deeper  colour 
than  the  surrounding  parts,  while  the  floor  is  formed  of  pale  granula- 
tions. There  is  but  little,  if  any,  oedema  or  induration  of  the  structures 
around.  When  a  tuberculous  ulcer  spreads  rapidly  the  edge  is  thin  and 
ragged,  and  often  undermined  ;  the  surface  may  be  sloughy,  or  the  struc- 
tures of  the  tongue  may  be  exposed.  The  lymphatic  glands  about  the 
angle  of  the  jaw  are  seldom  enlarged.  Tubercle  bacilli  may  be  detected 
in  connection  with  the  ulceration.  It  is  sometimes  vexy  painful.  A 
small  tuberculous  ulcer  may  heal,  but  breaks  out  again.  Death  results 
from  the  effects  of  the  disease  in  the  lungs,  larynx,  or  other  structures. 

Treatment. — In  dealing  with  ulceration  affecting  the  mouth  or 
tongue,  the  first  indication  is  to  get  rid  of  every  source  of  local  irrita- 
tion, and  it  is  most  important  not  to  neglect  this  point,  as  such  irrita- 
tion may  undoubtedly  lead  to  malignant  disease.  In  the  next  place 
constitutional  treatment  must  be  carried  out  when  required,  which 
applies  specially  to  syphilitic  cases.  Attention  to  the  diet  and  diges- 
tive process  is  also  demanded  in  certain  instances.  Thirdly,  various 
local  remedies  are  serviceable,  demulcent,  astringent,  antiseptic,  or  of  other 
kinds,  according  to  circumstances,  employed  in  the  form  of  mouth- 
washes or  direct  applications.  It  is  often  most  beneficial  to  touch  simple 
ulcers  with  nitrate  of  silver.  Chlorate  of  potassium  and  borax  are 
valuable  local  remedies  in  many  cases  of  ulceration  of  the  mouth. 
Fourthly,  surgical  interference  is  imperatively  demanded  in  cases  of 
malignant  disease,  which  should  be  effectual,  and  carried  out  at  as 
early  a  period  as  possible. 

Y.  SYMPTOMATIC  PAROTITIS— PAEOTID  BUBO. 

JEtiology. — The  form  of  parotitis  characteristic  of  mumps  has 
already  been  described,  but  a  brief  account  is  required  of  the  variety  of 
the  disease  which  is  liable  to  attend  certain  acute  affections,  either  as  a 
complication  or  as  a  seqtiela.  It  is  frequent  during  severe  epidemics  of 
typhus  fever,  but  may  be  met  with  also  in  connection  with  typhoid 
fever,  small-pox,  measles,  scarlatina,  cholera,  pneumonia,  and  other 
complaints.  Sometimes  it  arises  by  direct  extension,  as  when  it  follows 
erysipelas  of  the  face.  The  submaxillary  and  sublingual  glands  may  be 
similarly  affected. 

Anatomical  Characters. — Symptomatic  parotitis  differs  from  the 
idiopathic  form  in  its  great  tendency  to  end  in  suppuration,  though  this 
is  not  an  invariable  result,  for  resolution  may  take  place.  After  a 
period  of  congestion  and  tumefaction,  a  substance  collects  in  the  ducts, 
which  soon  changes  into  pus.  The  lobules  break  down  in  the  centre, 
and  either  form  a  number  of  distinct  collections  of  pus,  or  run  into 
one  large  abscess,  the  cellular  tissue  which  separates  them  being 
destroyed.  The  parts  around  may  be  extensively  involved,  cellular 
tissue,  muscles,  periosteum,  and  bones;  and  the  inflammation  may 
even  extend  to  the  cerebral  meninges  or  to  the  brain  itself,  as  well 
as  to  the  ear.  Thrombi  sometimes  form  in  the  neighbouring  veins, 
and  these  may  lead  to  embolism  and  septictemia.  Gangrene  occasionally 
occurs  in  this  form  of  parotitis. 

Symptoms.— These  are  usually  by  no  means  marked  at  the  com- 
mencement of  parotid  bubo,  and  the  inflammation  often  advances  very 
insidiously.  When  it  ends  in  suppuration,  the  skin  covering  the 
parotid  region  becomes  red,  and  prominent  fluctuating  points  appear. 
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If  the  pus  is  not  evacuated  externally,  it  may  be  discharged  into  the 
external  meatus,  pharynx,  or  mouth  ;  or  may  find  its  way  to  the  lower 
part  of  the  neck,  or  even  into  the  thorax.  The  general  symptoms  are 
usually  of  a  septic  or  adynamic  type. 

Treatment.— The  local  treatment  should  consist  of  frequent  poultic- 
ing, and  the  repeated  use  of  fomentations.  As  soon  as  signs  of  suppura- 
tion appear,  proper  incisions  should  at  once  be  made.  Internally  stimu- 
lanis  and  tonics  are  generally  required ;  and  the  strength  must  be  main- 
tained by  abundant  nutriment. 

VI.  DISORDERS  OF  SALIVA— SALIVATION— XEROSTOMIA. 

Varieties. — The  chief  disorder  affecting  the  saliva  is  an  increase  in  its 
quantity,  constituting,  when  considerable,  the  symptom  named  salivation 
or ptyalism.  The  secretion  is  often  diminished  in  quantity,  giving  rise  to 
dryness  of  the  mouth,  or  more  or  less  thirst,  as  in  the  febrile  state, 
diabetes,  certain  morbid  conditions  of  the  digestive  organs,  or  from  the 
effects  of  opium,  belladonna,  and  other  drugs.  It  is  arrested  in  the 
condition  named  icerostomia  or  dry  mouth.  Deficiency  of  saliva  un- 
questionably helps  in  the  production  of  dyspeptic  symptoms  in  some 
cases.  With  regard  to  the  quality  of  the  saliva,  certain  observations 
have  been  made  by  Dr.  Samuel  Eenwick.  He  foimd  a  yellow  colouring 
matter  in  the  saliva  in  every  case  of  jaundice  which  he  examined  ;  and 
in  one  case  where  there  was  an  intense  bitter  taste  without  jaundice  he 
discovered  traces  of  the  biliary  salts  by  the  ordinary  tests.  This  observer 
also  made  investigations  as  to  the  proportion  of  sulpho-cyanide  of  potas- 
sium in  different  diseases.  He  found  that  its  amount  was  not  affected  by 
decayed  teeth  or  by  smoking.  It  was  almost  always  deficient  in  cases  of 
obstructive  jaundice ;  and  Dr.  Fenwick  considers  that  the  quantity  of 
sulpho-cyanide  in  the  saliva  depends  on  the  amount  of  bile  which  reaches 
the  intestine.  The  quantity  of  food  taken  affected  and  regulated  the 
amount  of  sulpho-cyanide.  It  was  always  deficient  in  oesophageal 
stricture  and  cancer  of  the  stomach;  in  persistent  vomiting,  diarrhoea, 
and  dysentery  ;  in  cases  of  severe  atonic  dysjaepsia;  and  in  all  cases  of 
chronic  disease  where  the  appetite  was  very  bad.  It  was  in  excess  in 
fat  persons,  and  in  those  who  were  gaining  flesh  ;  deficient  in  those  who 
were  thin  or  rapidly  losing  weight.  The  sulpho-cyanide  was  greatly  in 
excess  in  all  cases  of  acute  rheumatism,  reaching  the  maximum  in  the 
second  week  ;  also  in  excess  in  acute  goiit,  and  in  most  persons  liable  to 
"  bili  ous  headaches.''  An  excess  was  found  in  the  earlv  stages  of  all 
inflammatory  disorders,  as  gastric  catarrh,  acute  pleurisy,  renal  disease, 
and  phthisis,  but  the  quantity  fell  much  below  the  average  in  the  later 
stages  of  these  diseases. 

1.  Salivation.' 

Increased  flow  of  saliva  is  a  frequent  and  troublesome  symptom, 
which  calls  for  special  consideration.  It  may  be  brought  on  by  a 
variety  of  causes.  In  some  cases  the  secretion  is  not  actually  formed 
in  excess,  but  is  allowed  to  flow  from  the  month  instead  of  being  swal- 
lowed, so  that  it  appears  to  be  produced  in  abnormal  quantity.  The 
amount  discharged  varies  greatly,  but  it  may  be  exceedingly  large, 
either  continually  running  from  the  mouth,  or  causing  the  patient  to  be 
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perpetually  spitting  or  swallowing,  or  to  saturate  several  handkerchiefs 
daily.  The  fluid  is  not  quite  identical  in  composition  with  healthy 
saliva,  and  may  be  mixed  with  various  morbid  materials.  It  contains 
some  mucus,  with  numerous  epitlielium  cells.  Its  reaction  is  alkaline, 
and  it  yields  a  good  proportion  of  fat,  but  after  a  time  little  or  no 
ptyaline  or  sulpho-cyanide  of  potassium  can  be  detected.  Albumen  is 
sometimes  present.  Digestion  is  generally  impaired ;  and  marked 
emaciation  may  be  produced.  Sometimes  the  fluid  is  ejected  from  the 
stomach  in  considerable  quantity,  after  having  been  swallowed. 

.SItiology. — 1.  Moi^e  or  less  salivation  accompanies  the  various  soui'ces 
of  local  irritation  in  connection  with  the  mouth  already  considered,  such 
as  stomatitis  or  ulcers ;  being  also  produced  by  irritating  substances 
taken  into  the  mouth.  These  act  by  causing  reflex  excitation.  2.  Reflex 
irritation  through  other  nerves  often  induces  ptyalism.  Thus  it  may  be 
associated  with  throat-inflammations,  many  diseases  of  the  stomach  and 
pancreas,  or  worms  in  the  intestines ;  while  it  is  a  symptom  very  com- 
monly observed  in  cases  of  jsregnancy.  3.  In  certain  nervous  diseases 
salivation  is  not  uncommon,  as  in  various  forms  of  insanity,  hydrophobia, 
hysteria,  paralysis,  and  neuralgia  of  the  face.  In  some  of  these  aft'ec- 
tions  it  is  produced  in  a  reflex  manner ;  in  others  as  the  result  of  some 
direct  cerebral  influence.  4.  Certain  metallic  and  vegetable  substances, 
when  taken  for  some  time,  induce  ptyalism,  by  causing  local  irritation, 
and  also  by  directly  influencing  the  secretion  of  saliva.  Of  these  the 
most  important  is  mercury,  but  iodine  and  other  substances  have  some- 
times a  similar  action.  5.  Critical  salivation  is  observed  in  some  cases 
of  fever,  but  salivation  in  febrile  diseases  is  not  ahvays  connected  with 
a  crisis.  6.  Infants  and  old  people  are  liable  to  an  excessive  flow  of 
saliva.  In  the  former  this  is  often  associated  with  dentition.  In  both 
classes  of  subjects  there  is  frequently  no  excess  of  secretion  formed,  but 
the  saliva  is  allowed  to  escape  from  the  mouth  instead  of  being  swal- 
lowed. 7.  Idiopathic  salivation  is  that  form  which  occurs  without  any 
obvious  cause. 

Treatment. — In  treating  salivation  the  cause  must  be  sought  out, 
and  if  possible  removed.  In  many  cases  this  is  all  that  is  required. 
Astringent  mouth-washes  ai^e  useful,  such  as  solution  of  alum,  tannic 
acid,  oak-bark,  weak  mineral  acids,  or  chloi-ate  of  potassium  ;  or  alum 
may  be  sucked.  Opium  and  tincture  of  belladonna  are  the  most  useful 
internal  remedies  in  obstinate  cases  of  ptyalism,  as  they  have  a  direct 
influence  in  checking  the  secretion  of  saliva  through  the  nerves. 

2.  Xerostomia — Dry  Mouth. 

This  is  a  peculiar  condition,  originally  brought  pi-ominently  before 
the  profession  by  Mr.  Jonathan  Hutchinson.  It  has  only  been  met 
with  in  women,  usually  between  50  and  65,  but  has  commenced  as  early 
as  23  years  of  age.  There  are  no  obvious  changes  in  the  salivary 
apparatus  ;  and  the  complaint  has  been  attributed  to  some  persistent 
functional  disorder  of  the  nerve-apparatus  governing  secretion  by  the 
salivary  and  buccal  glands.  It  has  occasionally  been  preceded  by  severe 
mental  shock. 

Symptoms. — Xerostomia  sometimes  sets  in  quite  suddenly,  and 
always  reaches  its  highest  degree  rapidly,  then  remaining  unchanged. 
It  is  characterized  by  a  peculiar  dryness,  usually  limited  to  the  inside  of 
the  mouth,  tongue,  hard  and  soft  palate;  the  salivary  and  buccal  secre- 
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Hons  being  entirely  arrested.  The  tongue  presents  an  ai^pearauce  like 
raw  beef,  being  red,  devoid  of  epithelium,  ci'acked,  and  absolutely  dry. 
Over  the  iuside  of  the  cheeks  and  the  palate  the  mucous  membrane  is 
pale,  smooth,  and  shiny.  In  exceptional  cases  the  pharynx  is  similarly 
aifected,  along  with  diminished  or  arrested  nasal  and  lachrymal 
jiecretion.  The  teeth  have  been  known  to  fall  out,  owing  to  the  con- 
dition of  the  mouth.  Articulation  and  deglutition  are  difficult,  and  have 
to  be  assisted  by  constant  sipping.  The  general  condition  is  not  affected, 
bat  occasionally  there  is  marked  dryness  of  the  skin  ;  digestion  is 
unimpaired;  and  the  urine  is  normal,  absence  of  sugar  having  been 
specially  noted. 

Treatment. — Local  application  of  glycerine  appears  to  answer  best 
for  relieving  the  condition  of  the  mouth  in  xerostomia.  The  internal 
remedies  which  have  proved  of  most  benefit  in  this  complaint  are 
tincture  of. jaborandi,  pilocarpin,  and  iodide  of  potassium. 


CHAPTER  II. 

DISEASES  OF  THE  THROAT. 

I.  CLINICAL  PHENOMENA  AND  INVESTIGATION. 

Ix  the  present  chapter  it  is  intended  to  deal  with  affections  associated 
with  the  pharynx  and  its  related  structiires,  the  soft  palate,  uvula,  and 
tonsils  ;  and  of  the  neighbouring  tissues.  Throat-complaints  are  of 
very  common  occurrence,  and  may  be  indicated  by  more  or  less  of  the 
following  clinical  phenomena: — 

L  The  presence  of  soreness,  pain,  or  other  morbid  sensations.  These 
vary  greatly,  both  in  degree  and  kind ;  but  among  the  most  common 
are  a  sense  of  dryness,  burning,  tightness,  or  as  if  a  foreign  body  were 
present,  which  induces  a  constant  desire  to  hawk  or  swallow.  There 
may  also  be  external  tendeimess.  2.  Disorders  of  deglutition.  This 
act  may  be  painful  or  difficult,  or  even  quite  impossible,  and  sometimes 
■substances  tend  to  pass  in  wrong  directions,  such  as  into  the  larynx  or 
posterior  nares.  The  physical  conditions  of  the  materials  which  are 
being  swallowed — such  as  whether  they  are  solid  or  liqiiid,  hot  or  cold — 
often  influence  the  degree  of  dysphagia.  3.  Alteration  of  the  voice, 
which  is  either  somewhat  hoarse  or  husky,  or  completely  altered  in  its 
("jaality,  becoming  thick  and  guttui'al  or  nasal.  The  act  of  speaking 
may  cause  pain .  4.  Hawking  and  cough.  These  are  very  common  and 
troublesome  symptoms  attending  throat-affections,  especially  those  of  a 
chronic  nature.  Even  in  pulmonary  affections,  pai'ticularly  phthisis 
and  bronchial  catarrh,  the  state  of  the  throat  often  aggravates  cough 
considerably;  and  the  same  is  true  of  the  so-called  stomach- cough 
observed  in  dyspeptic  cases.  Frequently  the  act  is  attended  with  the 
•discharge  of  abundant  mucus  or  other  matei-ials.  5.  Disturbance  of 
breathing.  There  is  not  as  a  rule  any  difficulty  of  breathing  in  mere 
throat-affections,  but  in  certain  cases  considerable  obstructive  dyspnoea 
may  be  noticed,  especially  in  the  recumbent  posture;  while  patients 
suffering  from  these   complaints  often  sleep  with  the  mouth  wide 
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open,  and  snore  loudly.     6.  An    unpleasant  or  foul  smell  of   the-  < 
breath.      7.   Deafness   occasionally,   due    to   obstruction    about  the 
openings  of  the  Eustachian  tubes..  8.  Signs  revealed  on  objective 
examination.    A  careful  examination  of  the  whole  of  the  fauces  is. 
requisite,  whenever  symptoms  point  to  this  part  as  being  the  seat  of 
mischief.    A  good  light  is  needed,  and  it  is  sometimes  useful  to  employ 
artificial  light,  with  the  aid  of  the  reflector  of  the  laryngoscope.  The 
tongue  must  be  kept  down  by  means  of  the  handle  of  a  spoon  or  a  \ 
tongue-depressoi',  or  with  the  finger.    In  some  cases  it  is  desirable  to 
use  the  finger  for  the  purpose  of  feeling  the  structures  in  the  throat, 
especially  when  examining  children,  and  when  searching  for  adenoid 
growths.    By  the  objective  examination  of  the  throat  a  knowledge  is 
gained  : — (a)  of  the  appearance  of  the  general  surface  of  the  fauces,  as  ' 
regards  colour,  degree  of  moisture,  smoothness  or  roughness,  and  other  '| 
characters  ;  (&)  of  the  presence  of  any  membranous  or  other  depo.sit,  or  J 
accumulation  of  secretion ;  (c)  of  the  general  form  and  dimensions  of  the 
pharynx  and  its  openings ;  as  well  as  of  the  size,  shape,  and  other 
characters  of  the  soft  palate  and  its  arches,  the  uvula,  and  the  tonsils ; 
(fZ)  of  the  existence  of  any  enlarged  follicles,  abscesses,  ulcers,  eruptions,  j 
gangrene,  old  cicatrizations,  polypi,  adenoid  masses,  cancerous  or  other 
tumours.    Bhinoscopy  is  of  much  help  in  the  examination  of  the  upper 
part  of  the  pharynx,  and  it  is  often  desirable  at  the  same  time  to  ! 
investigate  fully  the  nasal  cavities  by  this  method.    When  the  throat  i 
is  affected,  the  external  structures  of  the  neck  should  likewise  be 
examined,  particularly  those  about  the  angles  of  the  lower  jaw,  special 
attention  being  paid  to  the  lymphatic  glands.    It  will  be  well  also  to 
notice  the  state  of  the  mouth  and  lips.    9.  General  symptoms.  These 
may  be  of  a  peculiar  kind,  accomjsanied  with  changes  in  the  face  and  , 
expression,  and  certain  mental  phenomena,  in  cases  of  prolonged  ob-  ^ 
struction  of  the  throat  or  naso-pharyngeal  region  in  early  life.  | 

II.    SPECIAL  DISEASES. 

A.  ACUTE  INFLAMMATORY  AFFECTIONS  OF  THE  THROAT.  I 

The  throat  is  the  seat  of  acute  inflammation  of  a  special  character  in  , 
diphtheria  and  scarlatina  ;  thrush  may  also  extend  from  the  mouth  to- 
this  part ;  or  it  may  be  inflamed  in  connection  with  eruptions  on  its. 
mucous  surface,  especially  herpetic  and  variolous,  or  from  the  extension 
of  erysipelas  from  the  face.    In  the  following  remarks,  however,  atten-  ; 
tion  will  be  directed  to  the  more  local  inflammatory  affections,  which  are  ■ 
of  considerable  importance. 

iEtiology. — Exciting  causes. — I.  Inflammatory  throat-affections  gener- 
ally result  from  taking  cold  in  some  way  or  other,  especially  from  exposure  j 
to  cold  and  wet,  to  sudden  changes  of  temperature,  or  to  damp  cold  winds.  ! 
In  many  cases  they  seem  to  be  but  a  part  of  a  general  catai-rh  from  this  I 
cause.  2.  The  opinion  is  now  very  generally  held  that  many  cases  of  j 
sore-throat,  and  especially  of  acute  tonsillitis,  are  associated  with  the  | 
rheumatic  diathesis;  and  it  has  been  affirmed  that  the  latter  usually  | 
pi-ecedes  other  local  manifestations,  and  is  sometimes  the  only  lesion.  , 
Dr.  William  Hill  has  described  different  kinds  of  tonsillitis  in  rheumatic  ; 
fever,  sub-acute  rheumatism,  and  the  chronic  rheumatic  state,  and  i 
attributes  them  to  the  absorption  of  contaminated  and  irritating  buccal 
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fluids  by  the  mucous  membrane  of  the  mouth  and  fauces,  which  ai-e 
then  conveyed  by  the  lymphatics  to  the  tonsils.  He  considers  the  con- 
tamination to  be  both  microbic.and  chemical.  3.  Occasionally  the 
milder  forms  of  sore-throat  appear  to  be  due  to  some  derangement  of  the 
alimentary  canal;  follicular  pharyngitis  is  often  associated  with  gastric 
disorders.  4.  Local  irritants  excite  more  or  less  inflammation,  which 
may  then  be  of  a  very  serious  character,  as  from  swallowing  hot  fluids, 
or  solids,  or  chemical  iiTitants.  5.  Certain  forms  of  throat-inflammation 
may  be  due  to  the  action  of  some  poison  in  the  atmosphere.  Many  cases 
of  hospital  sore-throat  seem  to  arise  in  this  way.  Irritating  fogs  may 
certainly  cause  catarrh  of  the  throat.  6.  Pharyngeal  catarrh  is  often 
a  complication  of  certain  of  the  exanthemata.  Syphilis  produces  a. 
specific  form  of  sore-throat.  7.  Excessive  rise  of  the  voice  is  liable  to 
cause  sore-throat,  especially  the  follicular  variety,  which  constitutes  a 
part  of  clergyman  s  sore-throat. 

Predisposing  causes. — Throat-inflammations  may  occur  at  any  age,, 
but  are  most  common  on  the  whole  in  adults,  probably  because  they  are 
more  exposed  to  the  exciting  causes.  Tonsillitis  is,  however,  chiefly 
met  with  among  young  persons.  Previous  attacks  increase  the  liability 
to  these  complaints,  many  individuals  suffering  from  the  slightest 
cause,  or  being  liable  to  periodic  attacks,  especially  if  the  tonsils. 
are  enlarged.  Anything  that  lowers  the  health  is  believed  to  be  a  pre- 
disposing cause  of  sore-thi-oat,  and  certainly  this  is  true  with  regard 
to  prolonged  residence  in  a  hospital.  Persons  who  are  constitutionally 
weak  appear  to  suffer  with  unusual  frequency.  The  relation  of  throat- 
conditions  to  the  rheumatic  diathesis  and  to  syphilis  has  already  been 
alluded  to.  Intemperance  acts  as  a  predisposing  cause  not  uncommonly; 
and  so  does  excessive  smoking.  Tonsillitis  appears  sometimes  to  run 
in  families.    Most  cases  occur  during  spring  and  autumn. 

Symptoms. — For  clinical  description,  cases  of  acute  inflammation 
affecting  the  different  structures  of  the  throat  may  be  conveniently 
arranged  under  the  following  groups  : — 

1.  Acute  Pharyngeal  Catarrh — Catarrhal  Pharyngitis — Eelaxed  Sore- 
throat — Cynanche  Pharyngea — Angina  Simplex. — A  large  porportion  of 
sore-throats  may  be  included  in  this  general  group,  being  due  to  catarrhal 
inflammation  of  the  fauces  and  pharynx,  differing  much  in  its  extent  and 
severity  in  different  cases.  Occasionally  the  inflammation  is  very  pro- 
nounced, and  extends  more  or  less  deeply.  Uneasiness,  soreness,  or  pain 
is  experienced  in  the  throat,  in  proportion  to  the  degree  of  inflamma- 
tion, often  accompanied  with  a  sense  of  heat  and  dryness.  Swallowing 
is  always  attended  with  discomfort,  and  is  often  painful,  though  the 
patient  may  be  constantly  inclined  to  perform  the  act,  being  prompted 
thereto  by  a  feeling  as  if  there  were  something  in  the  throat,  especially 
■when  the  uvula  is  involved.  There  is  also  a  frequent  tendency  to 
cough,  or  to  hawk  and  clear  the  throat,  in  order  to  remove  secretion,  or 
to  get  rid  of  the  feeling  of  obstruction.  The  voice  is  often  thick  or  husky, 
and  the  act  of  speaking  may  cause  pain  ;  but  there  is  no  interference 
with  breathing.  The  symptoms  are  generally  worse  during  the  night, 
and  after  sleep.  Occasionally  deafness  is  complained  of,  the  Eustachian 
tubes  being  blocked  up. 

Examination  reveals  more  or  less  general  redness  of  the  throat,  which 
IS  usually  bright,  but  may  tend  to  lividity.  The  surface  appears  dry  and 
glistening.  Considerable  oedema  may  be  observed  where  the  submucous 
tissue  IS  loose,  giving  rise  to  swelling  and  a  watery  translucent  appear- 
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•ance,  particularly  in  connection  with  tlio  uvula.  Secretion  often  collects 
in  patches  and  points  over  the  back  of  the  fauces  and  on  the  tonsils; 
these  sometimes  look  remarkably  like  diphtheritic  deposits,  but  they  are 
■easily  detached  without  causing  bleeding  or  excoriation.  Not  uncom- 
monly superficial  erosion  is  produced,  and  the  more  intense  forms  of  in- 
flammation are  liable  to  terminate  in  ulceration,  or  in  more  or  less  deep 
suppuration  ;  the  latter  may  constitute  -a  pharyngeal  abscess. 

In  slight  cases  of  sore-throat  there  are  no  general  symptoms.  The 
more  severe  forms  of  pharyngeal  inflammation  may  be  nshei*ed  in  with 
chilliness,  headache,  and  pains  in  the  limbs;  and  are  attended  with 
pyrexia.  The  pulse  may  rise  to  100  or  120  ;  and  the  temperature  to 
l02°  or  even  higher.  A  bright  blush  occasionally  suffuses  the  face  and 
upper  part  of  the  body,  where  there  is  no  reason  to  suspect  scarlatina. 
In  some  cases  of  apparently  simple  pharyngeal  catarrh  I  have  met  with 
albuminuria,  which  entirely  disappeared  after  a  time. 

Sore-throat  may  come  on  very  rapidly,  attaining  considerable  intensity 
in  a  few  hours,  and  this  particularly  applies  to  a  form  of  hospital  sore- 
throat.  This  generally  sets  in  during  the  night,  and  by  the  morning 
the  symptoms  are  very  pronounced.  There  is  much  oedema  and 
swelling,  but  no  particular  redness,  while  deglutition  is  very  uncomfort- 
able and  difficult. 

2.  Acute  Follicular  Pharyngitis. — This  variety  is  characterized  by  the 
follicles  of  the  throat  being  chiefly  implicated,  which  become  enlarged, 
hard,  and  red.  It  is  attended  with  a  good  deal  of  local  soreness  or  pain, 
and  abundant  secretion  forms,  causing  continuous  hawking.  Sometimes 
the  follicles  suppurate  and  ulcerate. 

3.  Acttte  Tonsillitis  —  Amygdalitis — Gynanche  Tonsillaris — Quinsy. — 
Different  forms  of  tonsillitis  are  described  by  different  writers,  namely : 

(a)  superficial  or  erythematous,  in  which  the  mucous  covering  of  the 
tonsils  and  the  epithelial  lining  of  the  crypts  are  chiefly  involved ; 

(b)  follicular,  lacunar,  or  cryptic,  characterized  by  the  presence  of  soft, 
whitish,  fatty  concretions  in  the  crypts  or  lacuniB  ;  and  (o)  parenchymatous, 
either  suppurative  or  nonsuppurative,  where  the  adenoid  or  lymphoid 
tissue  of  the  glands  is  involved,  along  with  the  contained  lymphoid 
follicles  or  sacs. 

In  parenchymatous  tonsillitis,  to  which  the  following  description 
applies,  one  or  both  glands  may  be  affected.  Usually  some  general 
febrile  disturbance  is  observed  before  throat-symptoms  are  com- 
plained of,  but  they  may  appear  simultaneously.  At  first  uneasiness 
is  felt  over  one  or  both  tonsils,  which  soon  increases  to  considerable 
l)ain,  of  a  dull,  aching  character,  with  much  tenderness.  The 
throat  feels  dry,  and  a  sensation  is  experienced  as  if  a  foreign  body 
Avere  present.  External  tenderness  is  felt  behind  the  angles  of  the  jaw, 
which  may  be  considerable.  Deglutition  is  difficult  and  causes  much 
distress,  the  pain  during  the  act  often  shooting  towards  the  ear,  while 
in  severe  cases  fluids  return  through  the  nose.  After  a  time  a  quantity 
of  sticky  mucus  forms,  entailing  frequent  efforts  to  swallow,  or  con- 
tinuous hawking.  The  voice  is  characteristically  altered,  haying  a 
thick,  muffled,  guttural,  or  nasal  character,  which  cannot  be  mistaken 
when  once  heard  ;  occasionally  it  is  altogether  lost.  Breathing  is  not 
interfered  with  as  a  rule,  but  if  both  tonsils  are  greatly  enlarged, 
dyspnoea  may  be  felt,  especially  on  lying  down,  and  the  patient  snores 
loudly  during  sleep.  The  breath  is  very  unpleasant.  Salivation  may 
be  present.    Deafness  and  noises  in  the  ear  are  often  complained  of. 
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Examination  of  the  throat  is  not  always  easily  carried  out  in  tonsil- 
litis, but  if  it  can  be  effected,  the  appearances  observed  are  : — General 
redness  of  the  fauces,  but  more  particulai-ly  of  one  or  both  tonsils ; 
enlargement  of  these  structures,  sometimes  so  considerable  that  they 
meet  in  the  middle  line,  and  almost  completely  block  up  the  passage, 
while  they  look  like  "  balls  of  flesh,"  and  may  actually  ulcerate  from 
mutual  pressure ;  and  in  some  cases  Avhite  or  yellowish  opaque  spots  or 
patches  on  the  surface,  the  products  of  follicular  secretion.  The  palate 
and  uvula  are  also  swollen  and  oedematous,  the  latter  being  almost 
always  observed  to  adhere  to  one  of  the  tonsils.  When  the  parts  can- 
not he  inspected,  the  tonsils  must  be  felt  by  the  finger,  and  this  is 
especiallj-  required  in  children,  or  in  the  later  stages  of  the  complaint, 
in  order  to  ascertain  whether  suppuration  is  taking  place.  Very  often 
the  salivary  glands  are  swollen,  as  well  as  the  soft  structures  of  the 
neck,  especially  the  lymphatic  glands,  which  feel  firm  and  tender;  a 
sensation  of  stifi^ness  and  uneasiness  being  likewise  complained  of. 

Tonsillitis  is  usually  attended  with  considerable  fever,  and  the  patient 
feels  decidedly  ill,  being  often  much  prostrated.  The  temperature  fi'e- 
qnently  rises  to  102°  or  more,  and  may  reach  104°;  the  pulse  usi-ially 
ranging  from  100  to  120.  There  is  often  severe  headache,  with  much 
restlessness,  and  occasionally  slight  delirium  at  night.  The  tongue 
pi'esents  a  thick  creamy  coating  ;  appetite  is  lost,  but  there  is  much 
thirst ;  and  the  bowels  are  constipated.  A  red  rash  on  the  skin  is  now 
and  then  observed.  The  urine  is  markedly  febrile  ;  while  chlorides  are 
deficient,  or  sometimes  almost  entirely  absent. 

Cases  of  tonsillitis  differ  greatly  in  their  severity.  Frequently  only 
one  tonsil  is  involved,  but  in  many  instances  both  are  attacked,  generally 
in  succession,  occasionally  simultaneously.  The  inflammation  usually 
attains  its  height  in  five  or  six  days,  and  the  entire  duration  of  most 
cases  is  under  ten  days.  Pathologically  the  disease  may  terminate  in  : 
— ft.  jResohdion,  the  symptoms  gradually  subsidine-.  b.  Suppiiratio'ii. 
This  is  very  common,  being  indicated  by  the  pain  becoming  more 
pulsating  or  throbbing,  and  shooting  towards  the  ear  ;  by  the  occurrence 
of  rigors  in  some  cases  ;  and  by  the  tonsil  feeling  soft  and  fluctuating, 
or  the  colour  of  the  pus  being  actually  visible  through  the  redness. 
The  abscess  often  bursts  suddenly,  either  spontaneously  or  from  some 
mechanical  irritation,  or  it  is  opened  by  operation ;  and  in  either  case 
rapid  improvement  follows  the  escape  of  pus,  which  is  often  very 
offensive.  Only  one  tonsil  suppurates  as  a  rule.  c.  Gangrene,  of  very 
rare  occurrence,  and  only  met  with  in  those  who  are  in  a  low  and  debili- 
tated state  of  health.  d.  Ch  ronic  enlargement,  with  a  granular  or 
irregular  appearance  of  the  tonsil,  especially  after  repeated  attacks 
ending  in  suppuration.  Clinically  cases  of  tonsillitis  almost  invariablj'- 
terminate  in  recovery.  Death  is  an  exceedingly  rare  event,  hut  may 
possibly  result  from  haemorrhage,  or  from  extension  of  inflammation  to 
the  larynx. 

Diagnosis. — The  fact  of  the  existence  of  an  acute  inflammation  of 
the  throat  is  usually  readily  recognized  by  the  symptoms,  and  a  satis- 
factory examination  will  generally  reveal  its  nature.  Difficulty,  how- 
ever, is  not  uncommonly  expen'enced  in  determining  whether  the  com- 
plaint is  local  or  of  a  specific  nature,  especially  associated  with 
diphtheria  or  scarlatina.  Adequate  enquiry  as  to  the  aetiology  of  the 
case  ;  the  mode  of  invasion  ;  the  collateral  symptoms  ;  and  the  degree 
of  pyrexia,  ought  generally  to  clear  up  any  doubt.    In  some  cases  it 
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is  impossible  to  give  a  definite  opinion  at  once;  and  it  must  be 
remembered  tliat  an  indefinite  sore-throat  may  be  practically  almost 
the  only  symptom  of  scarlatina  or  diphtheria.  From  a  diagnostic  jjoint 
■of  view  the  relation  between  throat-conditions  and  rheumatism  must 
also  not  be  overlooked. 

From  acute  laryngeal  inflammations,  those  involving  the  throat  are  dis- 
tinguished by  the  absence  or  slight  degree  of  d3-spnoca  as  a  rule,  or  its 
different  character  when  present;  by  deglutition  being  more  interfered 
with  ;  by  the  voice  being  less  altered,  or  affected  in  a  different  way  ;  by 
•cough  being  a  much  less  marked  symptom,  and  not  having  laryngeal 
■  characters  ;  and,  above  all,  by  the  results  of  examination.  It  must  be 
remembei'ed  that  the  inflammation  may  spread  to  the  larynx  ;  or  both 
parts  may  be  involved  simultaneously,  each  then  giving  rise  to  its  own 
special  symptoms. 

Prognosis. — Local  throat-inflammations  are  rai-ely  dangerous  to  life, 
hnt  they  may  become  so  by  giving  rise  to  considerable  oedema  of  the 
i.issues,  or  by  spreading  to  the  larynx,  being  thus  liable  to  cause  suffoca- 
tion. Death  from  hremorrhage  has  in  rare  instances  occurx^ed  in  connec- 
tion with  an  abscess  in  the  tonsil.  It  is  often  diSicult,  and  may  be 
impossible,  to  get  rid  of  the  liability  to  attacks  of  sore-throat. 

Treatment. — 1.  General  management. — In  slight  cases  of  sore-throat 
the  application  of  a  wet  bandage  I'ound  the  throat  at  night,  covered 
with  a  piece  of  flannel,  is  all  that  is  necessai-y.  Even  when  the  affection 
threatens  to  be  severe,  it  may  probably  be  checked  not  infrequently  by 
the  assiduous  application  of  cold  water  outside  the  throat,  and  the 
frequent  sucking  of  ice. 

In  many  cases,  howevei',  of  acute  inflammation  in  connection  with  the 
throat,  more  active  ti'eatment  is  required,  and  there  ai-e  cei'tain  general 
rules  which  should  always  be  carried  out.  The  patient  should  be  kept 
quiet,  in  a  comfortably  warm  room,  and  not  allowed  to  talk.  A  saline 
aperip.nt  may  be  given  at  the  otitset,  and  the  bowels  should  be  kept  well- 
opened  throughout.  If  there  is  pyrexia,  and  the  patient  is  not  Aveak,  it 
is  sufiicient  to  administer  a  saline  mixture  for  two  or  three  days. 
It  is  not  desirable  to  keep  the  patient  low,  therefore  a  good  quantity  of 
beef-tea,  milk,  and  other  liquid  nutritious  food  should  be  given  in 
moderate  quantities,  at  frequent  and  regular  intervals.  Mucilaginous 
drinks  afford  relief  ;  and  the  frequent  sucking  of  ice  is  very  grateful,  as 
well  as  beneficial.  Alcoholic  stimulants  are  often  indicated,  good  port- 
wine  being  one  of  the  best  forms,  and  being  particularlj^  useful  in  cases 
of  tonsillitis  and  hospital  sore-throat,  as  well  as  during  convalescence. 

2.  Medicinal  treatment. — It  is  affirmed  that,  by  the  employment  of 
certain  drugs,  especially  tincture  of  aconite  in  small  doses  frequently- 
repeated,  resin  of  guaiacum,  or  salicylate  of  sodium,  acute  inflammatory 
affections  of  the  throat,  particularly  tonsillitis,  can  be  very 
rapidly  subdued,  and  their  progress  arrested.  Personally  I  cannot 
speak  favourably  of  these  agents,  and  the  remedies  which  I  have  found 
of  most  service '  are  quinine  (gr.  i-iij)  ;  tincture  of  perchloride  of  ii-on 
(nt  xv-xxx)  ;  or  dilute  nitric  acid  with  d-ecoction  of  cinchona.  Either 
of  these  mav'be  given  at  intervals  of  three  or  four  hours,  or  three  times 
a  day,  according'to  the  severity  of  the  case.  Quinine  and  iron  may  in 
many  cases  be  advantageously  combined.  A  mixture  containing  dilute 
hydrochloric  acid  and  chlorate  of  potassium  has  been  much  com- 
mended in  acute  catarrh  of  the  throat :  or  chlorate  of  potassium  may 
be  o-iven  with  tincture  of  perchloride  of  ii-on.    A  saline  drink  may  be 
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taken  as  -well,  such  as  a  solution  of  citrate  of  potassium,  so  as  to 
maintain  a  free  action  of  the  skin  and  kidneys.  In  cases  of  tonsillitis  a 
hjpiiniic  is  often  required  at  night,  hut  sleep  should  not  be  too  prolonged, 
and  the  head  must  be  kept  Avell-raised. 

3.  Local  treatment  is  always  most  important.  In  the  various  forms  of 
catarrhal  ov  follicnlar  pharyngitis  steam-inhalations,  tepid  milk-and-water 
.raro-les,  with  poultices  and  fomentations  over  the  front  of  the  neck,  give 
nio.st.  relief  at  first.  Afterwards  astringent  gargles  are  useful,  such  as  one 
containing  alum,  tannic  acid,  dilute  mineral  acids,  or  port-wine.  Gargles 
of  chlorate  of  potassium  are  often  serviceable.  It  may  be  desirable  to 
apply  nitrate  of  silver  or  its  solution  directly,  especially  in  the  follicular 
variety.  If  there  is  dangerous  oedema,  it  is  necessary  to  scarify  the 
surface  ;  and  should  suppuration  occur,  the  pus  must  be  let  out  by 
incision. 

For  acute  tonsillitis  similar  soothing  measures  must  be  adopted  at  the 
outset,  and  to  any  gargle  a  little  Condy's  fluid  may  often  be  added  with 
advantage,  in  order  to  diminish  the  unpleasant  taste  and  odour  of  the 
breath.  I)r.  Hill  insists  npon  the  importance  of  attention  to  the  condi- 
tion and  cleanliness  of  the  mouth  and  teeth;  and  in  the  rheumatic  forms 
specially  recommends  ice-cold  antiseptic  and  alkaline  mouth-Avashes,  as 
well  as  gargles  and  sprays  containing  salicylate  or  carbonate  of  sodium, 
or  both.  At  the  same  time  very  hot  and  w^ell-raade  lin.seed-meal 
poultices  should  be  applied  round  the  fi^ont  of  the  neck,  being  changed 
at  frequent  intervals  ;  or  spongio-piline  wrung  out  of  hot  water  answ^ers 
very  well.  When  these  applications  are  removed,  the  part  should  be 
Avell  fomented.  Should  indications  appear  that  pus  has  formed,  it  is 
desirable  to  let  this  out  by  means  of  a  guarded  curved  bistoury,  and  thus 
give  immediate  relief ;  or  it  maybe  requisite  to  puncture  the  tonsils, 
even  though  there  is  no  distinct  evidence  of  the  presence  of  pus, 
especially  if  the  breathing  be  seriously  impeded.  Some  practitioners 
advocate  the  use  of  iiTitating  applications  to  the  neck  externally,  such 
as  sinapisms,  liniments,  and  blisters,  but  in  my  opinion  these  are 
decidedl)^  objectionable.  Possibly,  should  there  be  very  severe  local 
.symptoms,  accomjjanied  with  gTeat  swelling,  it  might  be  advisable  to 
apply  two  or  three  leeches  behind  the  angle  of  the  jaw.  Cocaine  is 
sometimes  a  useful  local  application  in  acute  tonsillitis. 

4.  Convalescence  and  jpropliylaxis. — During  convalescence  after  tonsil- 
litis tonics  are  needed  for  some  time,  with  good  nourishing  food  and  a 
little  wine.  A  change  of  air  often  does  much  good.  Locally  astringent 
gargles  or  other  forms  of  application  are  necessary,  the  most  serviceable 
being  glycerine  of  tannin  or  alum,  tinctiare  of  perchloride  of  iron  with 
glycerine,  or  solution  of  nitrate  of  silver.  Should  the  tonsils  remain 
pei-manently  much  enlarged,  it  may  be  requisite  to  excise  them. 

0.  As  prophylactic  measures  in  the  case  of  those  who  are  subject  to  sore- 
throat  or  quinsy,  frequent  cold  douching  of  the  throat  externally,  and 
the  daily  n.se  of  cold  water  or  of  some  mild  astringent  as  a  gargle, 
should  be  recommended.  The  general  health  must  be  attended  to  ;  and 
all  injurious  habits  checked,  especially  intemperance  and  excessive 
smoking.  A  change  of  air  or  climate,  and  a  course  of  tonics  frequently 
lead  to  good  results.  A  tendency  to  acute  sore-throat  may  sometimes 
be  prevented  by  allowing  the  beard  to  grow. 
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13.    ULCERATION  OF  THE  THROAT. 

Ulcers  are  very  common  in  connection  with  the  A^arious  structures  of 
the  throat,  being  either  acute  or  chronic.  They  may  be  enumerated  as 
follows  : — 1.  Catarrhal,  which  are  slight  and  superficial,  being  very 
frequently  observed,  especially  at  the  back  of  the  pharynx,  and  ofteii 
associated  with  chronic  catarrh.  2.  Follictdar.  These  ulcers  are 
genei-ally  small,  and  circular  or  oval,  corresponding  to  the  follicles, 
but  by  their  union  they  may  become  irregular  and  of  some  size. 
3.  Syphilitic,  either  secondary  or  tertiary.  4.  Scarlatinal.  5.  Diph- 
theritic. 6.  Ulcers  following  eruptions,  such  as  herpes.  7.  Gangrenous- 
or  Sloughing  sore-throat — Cynanche  or  Angina  maligna.  This  form  of 
ulceration  is  generally  associated  with  syphilis  or  scarlatina,  but  may 
be  independent  of  these  affections.  Thus  it  may  follow  severe  catarrhal 
inflammation,  if  the  patient  is  in  a  very  low  state  of  health  from  any 
cause ;  and  occasionally  it  occurs  as  a  complication  of  typhus,  enteric; 
fever,  or  other  exanthemata.  It  spreads  more  or  less  extensively,  but 
not  as  a  rule  deeply;  the  mucous  membrane  is  dusky;  while  there  is 
much  cedema  around.  8.  Ulcers  on  the  tonsils,  simulating  syphilitic 
ulcers,  but  probably  originating  in  blocking-up  and  subsequent  inflam- 
mation of  their  follicles.  9.  Cancerous  ulceration,  which  is  extremely 
rare.  10.  Tubercular,  also  very  rare,  except  as  the  resiilt  of  extension  of 
the  disease  from  the  larynx  and  epiglottis,  when  it  caiises  distressing 
dysphagia.  Tubercles  occasionally  form  on  the  hard  or  soft  palate : 
on  the  tonsils,  which  may  ulcerate  ;  or  over  the  back  of  the  phaiynx. 
Marked  antemia  of  this  region  is  described  as  an  early  indication  of 
tuberculosis,  associated  with  a  similar  condition  of  the  larynx. 

Symptoms. — Ulceration  of  the  throat  may  be  unattended  with  any 
symptoms  whatever,  even  when  of  considerable  extent.  Usually,  hoM- 
ever,  local  symptoms  are  present  to  a  greater  or  less  degree.  There  may 
be  merely  uneasiness  or  pain,  and  difiiculty  in  swallowing,  but  when  cer- 
tain parts  are  destroyed,  most  unpleasant  and  dangerous  symptoms  are 
liable  to  arise.  Food,  especially  of  a  liquid  kind,  may  tend  to  pass  into 
the  posterior  nares  or  down  the  larj^nx,  instead  of  into  the  oesophagus. 
The  voice  is  often  comjaletely  altered,  being  thick,  guttural,  and  indis- 
tinct ;  or  the  patient  may  scarcely  be  able  to  articulate  at  all.  Offensive 
matters  are  hawked  or  coughed  up ;  and  the  breath  is  in  many  cases 
vei-y  foul,  sometimes  peculiarly  so.  Dyspnoea,  with  noisy  breathing, 
may  be  present ;  and  in  some  cases  there  is  a  liabilitj^  to  sudden  suffo- 
cation, in  consequence  of  the  ulceration  involving  the  upper  opening 
of  the  larynx.    There  may  also  be  a  danger  of  hagmorrhage. 

Ulceration  of  the  throat  is  often  attended  with  a  low  state  of  the 
general  health,  and  there  may  be  much  emaciation  and  debility,  owing 
to  inability  to  swallow  food.  In  gangrenous  ulceration  there  is  a  danger 
of  septicaemia ;  or  of  septic  matters  passing  down  into  the  air-passages, 
and  causing  a  low  form  of  pneumonia.  Of  course  when  the  ulceration 
is  a  part  of  some  special  disease,  such  as  scarlatina,  diphtheria,  or 
syphilis,  the  general  symptoms  will  be  modifled  accordingly.  _ 

The  ultimate  local  'consequences  of  ulceration  are  also  liable  to  be 
very  unpleasant,  or  may  even  prove  dangerous,  in  the  way  of  permanent 
destruction  of  tissues,  adhesions,  and  contraction  after  cicatrization.  I 
have  seen  a  case  in  which  the  throat  was  one  large  chasm,  with 
thickened  bands  extending  along  it.s  walls,  every  trace  of  its  various. 
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parts  having  disappeared.  Of  course  under  these  circumstances 
swallowing  becomes  verj  difficult ;  and  the  voice  is  permanently 
altered. 

Diagnosis. — It  must  be  borne  in  mind  that  the  throat  may  be  ulcer- 
ated without  any  complaint  of  local  symptoms  being  made  by  the 
patient.  The  smell  of  the  breath  has  in  not  a  few  instances  led  me 
to  the  discoveiy  of  unsuspected  ulceration  in  this  part,  and  when  this  is 
foetid,  the  throat  should  always  be  carefully  examined.  In  conducting 
the  examination  it  is  necessary  to  raise  the  uvula,  in  order  to  see  the 
upper  part  of  the  back  of  the  pharynx,  as  ulcers  are  not  uncommon 
here,  and  may  otherwise  be  overlooked.  It  is  important  to  determine 
the  nature  of  any  ulceration  of  the  throat,  and  especially  whether  it  be 
syphilitic. 

Prognosis. — Ulceration  of  the  throat  may  prove  immediately  danger- 
ous, by  interfering  with  deglutition,  and  thus  affecting  nutrition ;  by 
spreading  to  the  larynx,  with  consequent  spasm  and  interference  with 
respiration  ;  by  giving  rise  to  hsemorrhage  ;  or  by  inducing  septicaemia. 
Some  forms  are  difficult  to  cure.  The  destructive  effects  of  ulceration 
in  this  region  may  lead  to  serious  permanent  mischief. 

Treatment, — 1.  Local.  For  most  ulcerations  of  the  throat  nothing 
answers  better  than  the  frequent  use  of  chlorate  of  potassium  as  a 
gargle,  or  in  the  form  of  lozenges  or  spray.  Follicular  ulcers,  as  well 
as  other  chronic  forms,  often  requii-e  to  be  freely  touched  with  nitrate 
of  silver  or  its  solution.  When  the  siirface  is  sloughy,  some  antiseptic 
gargle  or  spray  must  be  freely  employed,  such  as  one  containing  Condy's 
fluid,  carbolic  acid,  creasote,  or  chlorine,  and  it  may  be  used  alternately 
with  the  chlorate  of  potassium  gargle.  In  gangrenous  forms  of  ulcera- 
tion, exhibiting  a  tendency  to  spread,  it  may  be  advisable  to  start  by 
brushing  the  surface  over  carefully  with,  strong  nitric  or  hydrochloric 
acid,  then  proceeding  with  the  other  applications.  Inhalations  con- 
taining carbolic  acid,  creasote,  or  other  antiseptics  are  also  very 
valuable. 

2.  General. — It  is  very  important  before  commencing  treatment  to 
determine  the  nature  of  any  throat- ulceration,  and  especially  whether  it 
is  due  to  syphilis.  If  such  be  the  case,  iodide  of  potassium  with  decoc- 
tion of  cinchona  bark  or  quinine  generally  produces  the  best  results. 
Sometimes  a  course  of  mercury  is  required,  but  it  must  be  administered 
judiciously  and  cautiously.  It  will  often  be  found,  even  in  syphilitic 
cases  where  there  is  much  sloughing,  that  dilute  nitric  acid  with 
decoction  of  bark  brings  about  rapid  improvement,  and  this  mixture  is 
very  useful  in  other  forms  of  gangrenous  ulceration.  Tinctiii^e  of 
perchloride  of  iron,  in  doses  of  il\xx-xl  every  four  or  six  hours,  is  also 
exceedingly  valuable,  especially  if  there  is  much  debility,  and  it  may  be 
combined  with,  quinine.  The  inteimal  administration  of  chlorate  of 
pota.ssiura  is  regarded  by  many  as  almost  a  specific  in  throat-ulcerations. 
It  may  be  given  as  a  drink,  or  in  combination  with  tincture  of  iron. 
Dr.  Sansom  advocates  the  use  of  the  suliDho-carbolates  internally. 
_  Not  uncommonly  one  of  the  most  important  matters  requiring  atten- 
tion in  ulceration  of  the  throat  is  the  feeding  of  the  patient.  In  certain 
ca.ses,  owing  to  great  difficulty  or  pain  being  experienced  in  swallowino' 
very  little  or  no  nourishment  is  taken,  and  hence  the  system  becomes 
greatly  lowered,  so  that  healthy  action  cannot  take  place,  and  the 
ulceration  will  not  heal.  Under  these  circumstances  the  patient  must 
be  compelled  to  take  small  quantities  of  beef-tea  and  milk  at  frequent 
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intei'vals,  and  in  this  way  a  considerable  amount  of  nutriment  may 
be  administered.  If  this  is  persevered  in  for  a  short  time,  the  patient 
generally  becomes  able  to  swallow  easily,  and  there  is  a  marked  effect 
for  good  produced  on  the  ulceration.  At  the  same  time  a  good  quantity 
of  port-wine  should  be  given  in  similar  small  doses.  If  deglutition  is 
really  impossible,  nutrient  enemata  must  be  employed. 

When  there  is  much  dyspnoea  accompanying  throat-ulceration,  the 
patient  must  be  carefully  watched,  as  remarkably  sudden  death  may 
occur  from  suffocation,  and  laryngotomy  or  tracheotomy  may  be  called 
for  at  a  moment's  notice.  Indeed,  in  cases  attended  Avith  great  danger, 
it  might  be  advisable  to  open  the  larynx  as  a  precautionary  measure, 
while  at  the  same  time  the  ulcerated  structures  are  left  in  a  state  of 
I'est,  and  therefore  more  favourably  situated  for  undergoing  the  healing 
process. 

C.  CHRONIC  AFFECTIONS  OF  THE  THROAT. 

1.  Chronic  Pharyngeal  Catarrh. — This  is  a  very  common  con- 
dition, the  symptoms  being  uneasiness  or  soreness  of  the  throat, 
increased  by  the  contact  of  ii-ritating  substances;  roughness  or  huski- 
ness  of  the  voice  ;  a  frequent  desire  to  clear  the  throat ;  hawking 
and  cough,  especially  in  the  mornings,  there  being  much  difficulty 
in  clearing  away  the  viscid  mucus.  Examination  reveals  redness 
of  the  fauces,  frequently  with  permanent  enlargement  of  the  vessels; 
a  rough  and  granular  appearance — granular  phaj-yngitis,  numerous 
enlarged  follicles — follicular  sore  throat,  or  raised  hard  papules  of  con- 
siderable size  ;  generally  much  thick  sticky  secretion  ;  and  in  many 
cases  superficial  erosions  or  ulcerations,  or  follicular  ulcers.  Chronic 
pharyngeal  catarrh  is  often  associated  with  disoi'ders  of  the  stomach  ; 
phthisis  ;  chronic  alcoholism ;  excessive  smoking ;  too  much  talking 
or  singing  ;  violent  cough  ;  or  a  relaxed  uvula.  A  form  of  dry  catarrh 
of  the  throat  has  been  attributed  to  excessive  indulgence  in  tea  which 
has  been  boiled,  occurring  chiefly  in  anaemic  women. 

2.  Relaxed  Throat. — Relaxed  throat  is  frequently  the  cause  of  un- 
pleasant symptoms,  being  either  the  result  of  pharyngeal  catarrh,  or 
associated  with  general  want  of  tone.  A  quantity  of  secretion  forms 
on  the  surface  of  the  fauces,  which  excites  cough.  A  relaxed  and 
elongated  uvula  gives  rise  to  very  uncomfortable  sensations,  with  a 
tickling  cough,  which  comes  on  particularly  when  the  patient  lies  down 
at  night,  owing  to  the  uvula  falling  back,  and  irritating  the  top  of  the 
larynx.    It  may  also  excite  nausea  and  vomiting. 

3.  Chronic  Enlargement  of  the  Tonsils. — Enlargement  of  the 
tonsils,  rarely  congenital,  but  often  beginning  during  early  life,  is  veiy 
liable  to  lead  to  more  or  less  serious  results,  and,  therefore,  when  examin- 
ing children  it  is  always  desirable  to  ascertain  the  condition  of  these 
structures.  The  change  may  commence  in  young  adults,  or  exceptionally 
even  later  in  life.  Its  pathological  causes  are  : — 1.  Simple  hypertrophy. 
2.  Chronic  inflammation,  either  following  acute  tonsillitis,  especially  after 
several  attacks  ;  or  coming  on  gradually.  3.  Persistent  or  frequently- 
repeated  congestion.  4.  Repeated  ulceration.  Enlarged  tonsils  may 
remain  after  "diphtheria  or  the  eruptive  fevers.  The  actual  structural 
changes  vary  in  different  cases.  In  some  the  lymphoid  elements  are 
chiefly  increased ;  while  in  others  the  fibrous  stroma  is  in  excess,  when 
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the  tonsil  is  very  firm  and  hard.  Cheesy  collections  may  form  in  the 
■crypts,  which  sometimes  become  calcareous. 

Symptoms. — The  chief  symptoms  of  enlarged  tonsils  are  more  or  less 
difficulty  of  deglutition;  and  alteration  of  the  voice,  which  acquires  a 
marked  nasal  quality,  and  in  some  cases  the  pronunciation  of  certain 
letters  is  changed,  while  there  is  an  inability  to  pronounce  the  consonants 
m  and  n.  Breathing  is  not  uncommonly  intei-fered  with,  and  the  report 
frequently  given  is  "  that  the  child  makes  a  great  noise  when  asleep, 
snorino-  loudly  or  snorting,  and  sleeps  with  the  mouth  open."  In  some 
cases  r"est  is  much  disturbed,  and  the  child  may  wake  up  suddenly  with 
a  sense  of  suffocation.  Sometimes  there  are  prolonged  pauses  in 
breathino-,  followed  by  deep  noisy  inspiration.  In  course  of  time 
deformity  of  the  chest  may  result  in  very  young  subjects,  from  the 
obstruction  to  the  entrance  of  air  into  the  lungs,  a  "  pigeon-breast " 
beino-  generally  produced.  On  inspection  the  tonsils  are  seen  to  be  more 
or  less  enlarged,  and  they  may  actually  meet  in  the  middle  line.  There 
is  no  particular  redness,  but  the  surface  appears  granular  or  irregular, 
and  white  opaque  accumulations  of  secretion  are  often  observed  in  the 
crypts,  which  when  squeezed  out  are  extremely  offensive.  The  tonsils 
feel  unusually  firm  and  hard.  The  condition  of  these  structures  causes 
increased  secretion  of  mucus  in  the  throat,  which  in  older  patients 
may  lead  to  much  hawking.  In  some  cases  the  breath  is  very  un- 
pleasant. 

Children  with  enlarged  tonsils  are  often  listless,  easily  tired,  and 
indisposed  for  exertion.  The  mental  condition  also  tends  to  become 
markedly  affected  in  course  of  time,  as  indicated  by  stupidity,  dulness 
■of  intellect,  backwardness,  suUenness  or  crossness,  inability  to  fix  the 
attention  (aprosexia) ,  slowness  in  answering  questions,  or  indisposition 
for  any  mental  effort  or  study,  which  causes  discomfort.  The  face  and 
expression  exhibit  by  degrees  corresponding  changes,  and  in  marked 
cases  reveal  at  once  the  condition  present.  The  mouth  comes  to  be 
habitually  kept  open,  breathing  being  entirely  carried  on  through  this 
cavity ;  hence  the  lips  are  thick,  the  nasal  orifices  small  and  contracted, 
and  in  the  buccal  cavity  the  suiaerior  dental  arch  is  narrowed,  and  the 
roof  much  raised.  The  expression  of  the  face  becomes  dull,  heavy,  and 
■apathetic.  More  or  less  deafness  is  common ;  and  the  senses  of  smell 
and  taste  are  often  much  impaired.  There  may  be  little  or  no  nasal 
catarrh.  Among  other  symptoms  mentioned  as  associated  with 
enlarged  tonsils  are  liability  to  headaches,  habit-spasm  of  the  face, 
and  enuresis.  They  are  liable  to  acute  exacerbations  of  follicular 
tonsillitis  from  time  to  time ;  and  children  with  enlarged  tonsils  are 
particularly  predisposed  to  colds,  as  well  as,  it  is  affirmed,  to  diphtheria, 
and  to  severe  anginal  forms  of  scarlatina. 

4).  Adenoid  growths. — The  occurrence  of  adenoid  growths  in  the 
pharynx  has  of  late  years  attracted  much  attention,  and  great  importance 
is  now  attributed  to  them.  They  are  most  abundant  as  a  rule  over  the 
vault,  on  a  line  with  the  fossa  of  the  Eustachian  tube,  but  may  lie 
posterior  to  this  fossa,  or  upon  the  parts  parallel  to  the  posterior  wall 
of  the  pharynx.  They  appear  to  spring  mainly  from  the  mucous 
membrane  covering  the  localities  where  the  connective  tissue  fills  in  the 
inequalities  at  the  base  of  the  skull.  The  gi-owths  form  vegetations  or 
masses,  from  a  pea  to  a  small  almond  in  size;  which  are  either  sessile 
"With  broad  bases,  or  pedunculated.  They  are  reddish  in  colour,  very 
vascular,  and  moderately  firm.    In  structure  they  are  mostly  papillo- 
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matons,  with  a  ])-mphoid  parenchyma.  These  adenoid  formations  may 
accompany  enlarged  tonsils,  or  are  met  with  alone.  Chronic  nasal 
catarrh  is  usually  present. 

Symptoms. —  These  are  in  the  main  similar  to  those  described  in 
relation  to  chronic  enlargement  of  the  tonsils  ;  and  when  the  two  condi- 
tions exist  together,  the  obstruction  and  its  consequences  are  all  the 
greater.  The  symptoms,  however,  may  be  very  pronounced  when  the- 
tonsils  are  quite  normal  or  but  little  enlarged,  owing  to  the  adenoid 
vegetations  completely  blocking  the  naso-pharynx.  It  is  important, 
therefore,  to  feel  thoroughly  for  them,  even  though  nothing  can  be  seen 
in  the  throat,  when  there  is  reason  to  suspect  their  presence.  They 
give  the  sensation  of  small,  flat  bodies  ;  or  of  velvety,  grape-like  masses. 
Rhinoscopy  may  also  help  in  detecting  them. 

6.  Polypi  and  other  morbid  growths,  benign  or  malignant,  are  in  rare 
instances  met  with  in  the  throat,  in  addition  to  adenoids.  They  cause 
more  or  less  unpleasant  local  sensations,  with  obstruction  to  deglutition 
or  breathing,  and  abundant  secretion  may  be  hawked  or  coughed  up. 
Sometimes  heemorrhage  takes  place.  The  natiu^e  of  any  growth  is. 
revealed  on  examination  ;  and  it  may  sometimes  be  felt  when  it  cannot 
be  seen. 

Diagnosis. — Chronic  affections  of  the  throat  may  be  simulated  in 
nervous  and  fanciful  people  when  there  is  nothing  really  wrong;  while, 
on  the  other  hand,  certain  symptoms  which  are  attributed  to  other 
diseases,  such  as  cough  and  expectoration,  are  not  uncommonly  due  to 
some  abnormal  condition  of  this  part,  which  has  been  overlooked.  The 
habit  of  always  examining  the  throat  properly  will,  as  a  rule,  make  the 
diagnosis  easy.  Particular  attention  to  this  matter  is  required  in  the 
case  of  children. 

Treatment. — In  treating  any  chronic  throat-affection,  it  is  requisite 
first  of  all  to  find  out  its  cause  or  causes,  and  to  remove  these  if  possible. 
Intemperance  in  drink;  excessive  smoking;  the  habitual  use  of  hot  spices 
and  condiments  in  excess  ;  or  too  much  speaking  in  public  or  singing, 
must  be  checked.  In  many  cases  it  is  important  to  improve  the  general 
health,  by  careful  attention  to  hygienic  conditions  and  diet,  especially  in 
the  case  of  children  suffering  from  enlarged  tonsils,  for  whom  a  change 
to  the  seaside  often  proves  highly  beneficial.  The  alimentary  canal 
frequently  requires  attention.  The  internal  administration  of  quinine 
and  iron,  acids  with  bitter  infusions,  or  nux  vomica  or  strychnine, 
frequently  does  much  good.  Steel-wine,  or  syrup  of  phosphate  or  iodide 
of  iron,  and  cod-liver  oil  are  very  useful  for  children  whose  tonsils  are 
chronically  enlarged,  or  who  suffer  from  adenoid  gi'owths. 

iocaZ  treatment  is  often  essential.  The  regular  and  eflacient  emplo}-- 
ment  of  astringent  or  stimulant  applications  is  called  for  in  many  cases,  in 
the  form  of  gargles,  glycerines  or  solutions  applied  with  a  brush,  sprays, 
lozenges,  or  powders.  The  most  serviceable  topical  remedies  are  alum, 
tannin,  dilute  mineral  acids,  tincture  of  capsicum,  catechu,  rhatany, 
tincture  of  perchloride  of  iron,  tincture  of  myi-rh,  sulphate  of  zinc,  or 
nitrate  of  silver.  Infusion  of  roses  with  dilute  sulphuric  acid  and 
tincture  of  capsicum,  or  alum  with  honey,  constitute  agreeable  and 
efficient  gargles.  Glycei'ine  of  tannin  or  alum  are  very  useful  applica- 
tions in  many  chronic  conditions  of  the  throat.  In  others  such  remedies 
as  chlorate  of  potassium,  borax,  or  chloride  of  ammonium  are  indicated. 
It  may  be  necessary  to  puncture  follicles,  and  then  touch  them  with. 
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nitrate  of  silver.  Not  uncommonly  an  elong-atecl  uvula  has  to  be 
snipped  oS.  Wlien  the  tonsils  are  enlarged,  the  regular  application  of 
stronf  glycerine  of  tannin,  nitrate  of  silver,  or  tincture  of  iodine  may  be 
tried  "but  o-enerally  these  are  quite  ineffectual,  and  the  tonsils  have  to  be 
excised.  After  excision  care  must  be  taken  that  they  are  properly 
liealed,  as  they  are  apt  to  remain  in  a  painful  state  for  some  time.  If 
the  o-eueral  condition  is  evidently  becoming  affected,  or  the  chest 
defoi^ed,  there  should  be  no  delay  in  removing  the  tonsils.  Morbid 
growths  may  also  need  excision.  Galvano-puncture,  the  wire  being 
at  a  white  heat,  has  been  advocated  instead  of  excision  in  cases  of 
chronic  enlargement  of  the  tonsils.  The  galvano-cautery  is  also  used  in 
the  treatment  of  certain  cases  of  chronic  pharyngeal  catarrh.  In  trcat- 
ino-  adenoid  vegetations,  they  can  either  be  removed  with  the  finger,  the 
patient  being  ana3sthetized,  or  scraped  away  with  a  suitable  curette. 
Afterwards  cauterization  with  nitrate  of  silver  is  recommended,  and 
daily  injections  of  a  solution  of  bicarbonate  of  sodium  or  chlorate  of 
potassium.  Cauterization  with  nitrate  of  silver  may  suffice  in  milder 
cases.  Another  method  is  to  destroy  adenoid  growths  by  the  galvano- 
cautery. 


D.  RETRO-PHARYNGEAL  ABSCESS. 


This  is  a  very  rare  disease,  in  which  inflammation,  terminating  in 
suppuration,  takes  place  in  the  cellular  tissue  between  the  posterior 
sm-face  of  the  pharynx  and  the  front  of  the  spine.  It  may  be  either 
acute  or  clirouic. 

.Etiology.— Retro-pharyngeal  abcess  may  occur  under  the  following 
circumstances  :— 1.  As  a  complication  or  sequela  of  certain  acute  specific 
fevers.  2.  In  pycemia.  3.  In  connection  vfith  local  injiiry  or  disease,  for 
example,  caries  of  the  cervical  vertebrsB,  or  disease  of  the  laryngeal 
cartilages.  4.  Extremely  rarely  as  an  idiopathic  primary  inflammation. 
This  form  is  said  to  be  most  common  in  infancy,  before  the  second  year, 
and  it  may  appear  in  perfectly  healthy  children.  It  cannot  be  traced  to 
any  definite  cause,  but  it  has  been  suggested  that  organisms  penetrate 
fi'om  the  pharynx,  and  set  up  inflammation  ;  or  that  this  process  begins 
in  the  small  lymphatic  glands  which  lie  in  front  of  the  vertebral 
column. 

Symptoms. — The  sym^Dtoms  of  retro-pharyngeal  abscess  are  pain  at 
the  back  of  the  pharynx ;  much  difficulty  in  swallowing  food,  while 
drink  returns  by  the  nose ;  alteration  in  the  voice ;  cough  ;  and  often 
great  dyspnoea,  with  a  sense  of  suffocation.  The  abscess  may  be  seen  or 
felt  on  examination  of  the  pharynx,  or  it  may  even  form  an  external 
swelling;  and  after  a  time  fluctuation  can  be  detected  in  most  in- 
stances. 

When  the  disease  is  primary  in  children,  they  become  restless,  and 
cannot  suckle  properly;  then  respiration  is  disturbed,  and  acquires  a 
peculiar  stridulous  character,  especially  during  sleep  ;  food  I'egurgitates 
through  the  nose,  or  falls  into  the  larynx  ;  the  neighbouring  lymphatic 
glands  are  usually  somewhat  swollen  ;  and  there  may  be  slight  oedema. 
Higns  of  obstructive  dyspnoea  increase,  and  the  child  becomes  cyanosed, 
while  there  is  recession  of  the  thorax.    The  voice  is  feeble,  and  may  bo 
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hoarse  or  indistinct.  If  not  relieved  suffocation  may  follow.  Occa- 
sionally the  abscess  bursts  spontaneously,  followed  by  recovery;  or  the 
piis  passes  into  the  air-passage,  and  causes  asphyxia  ;  or  it  may  penetrate 
far  down  into  the  neck  and  jDosterior  mediastinum. 

Treatment. — This  consists  in  at  once  letting  out  the  pus  by  careful 
incision  ;  and  keeping  up  the  strength  of  the  patient  by  nutritious  diet, 
stimulants,  and  tonics. 


E.  CELLULITIS  OP  THE  NECK— ANGINA  LUDOVICI. 

It  will  be  convenient  to  notice  in  the  present  chapter  a  morbid  con- 
dition in  which  the  cellular  tissue  of  the  neck  is  the  seat  of  a  more  or 
less  extensive  phlegmonous  inflammation.  Inmost  cases  the  inflamma- 
tion appears  to  start  in  the  floor  of  the  month,  in  connection  with  the 
submaxillary  gland,  but  it  may  begin  in  other  ways.  Most  commonly  it 
occurs  as  a  complication  or  sequela  of  some  of  the  specific  fevers, 
especially  diphtheria  or  scarlatina  ;  but  may  be  traumatic  or  idio- 
patliic  in  orig-in.  The  condition  is  attributed  to  infection  by  a  strepto- 
coccus. 

Symptoms. — A  swelling  is  noticed,  which  usually  begins  about  the 
submaxillary  region  on  one  side.  It  spreads  rapidly  until  it  fills  the 
floor  of  the  mouth,  and  covers  the  whole  front  of  the  neck,  or  it  may  even 
extend  more  widely.  Articulation,  chewing,  and  deglutition  are  greatly 
interfered  with,  and  finally  become  impossible  ;  while  marked  obstructive 
dyspnoea  may  supei^vene,  due  either  to  compression  of  the  larynx  or 
oedema  of  the  glottis.  More  or  less  fever  is  present ;  or  symptoms  of 
septiccemia  are  very  liable  to  develop.  In  exceiDtional  instances  the 
swelling  subsides,  resolution  taking  place  ;  in  other  cases  an  abscess 
forms,  pointing  into  the  mouth  or  externally ;  while  in  others  still  the 
condition  ends  in  extensive  sloughing — cynanche  gangrenosa.  The  breath 
is  very  disagreeable;  and  the  tongue  foul.  When  the  morbid  products 
are  let  out,  the  smell  is  extremely  offensive.  A  fatal  issue  is  not 
uncommon,  but,  on  the  other  hand,  I  have  known  recovery  follow  under 
the  most  untoward  circumstances.  Exacerbations  and  relapses  now  and 
then  occur. 

Treatment. — In  the  early  stage  the  progress  of  the  disease  may  be 
sometimes  checked  by  leeches,  or  the  application  of  ice.  Later  on 
poultices  may  be  useful.  As  a  rule  surgical  interference  is  demanded. 
When  asphyxia  is  threatened,  tracheotomy  may  be  called  for.  The 
patient  must  be  sustained  by  abundant  nourishment  and  alcoholic  stimu- 
lants. 
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CHAPTER  III. 

DISEASES  OF  TBE  (ESOPHAGUS. 
I.  CLINICAL  PHENOMENA  AND  INVESTIGATION, 

The  clinical  phenomena  which  are  to  be  looked  for  as  indicative  of 
oesophageal  affections  include  : — 

1.  Moibid  sensations,  namely,  pain,  which  is  generally  felt  deep 
in  the  chest,  as  if  between  the  shoulders,  and  fixed  in  some  particular 
spot,  but  may  be  diffused ;  as  well  as  other  abnormal  sensations,  such 
as  fulness,  tightness,  oppression,  burning,  or  a  feeling  of  obstruction  by 
a  foreio-n  body.    CEsophageal  pain  may  come  on  in  severe  spasms. 

2.  Painful  or  difficult  deglutition — Dysphagia.— When  tlais  symptom 
is  noticed,  enquiry  must  be  made  with  regard  to  its  degree ;  whether 
the  difificulty  can  be  overcome  by  repeated  efforts  ;  if  it  can  be 
localized  in  any  particular  spot ;  whether  it  has  come  on  gradually  and 
steadily  increased,  or  suddenly ;  if  it  is  constant  or  only  paroxysmal, 
associated  or  not  with  the  taking  of  food  ;  if  it  is  influenced  by  the  liquid 
or  solid  character  of  things  swallowed,  the  size  of  solids,  hot  or  cold  sub- 
stances, or  special  articles  of  diet ;  and  whether  the  act  is  aided  by  any 
particular  position. 

3.  Rejection  of  vai-ious  substances,  such  as  food,  mucus,  blood,  mem- 
branous exudation,  pus,  or  other  materials,  either  by  mere  regurgitation, 
by  spasmodic  action  of  the  oesophagus,  or  by  vomiting.  This  may  occur 
immediately  after  taking  food,  or  only  after  an  interval,  a  large  quantity 
being  then  discharged,  the  matei-ials  having  accumulated  for  some 
time.  Food  which  has  remained  in  the  oesophagus  instead  of  entering  the 
stomach  has  an  alkaline  reaction,  and  is  macerated  and  decomposed, 
instead  of  having  undergone  the  digestive  process. 

4.  Signs  revealed  on  physical  examination.  Physical  examination 
often  aids  materially  in  the  investigation  of  oesophageal  affections.  This 
includes  : — a.  A  full  inspection  of  the  throat.  It  has  been  attempted 
to  view  the  oesophagus  itself  by  means  of  a  speculum,  with  strong  illumi- 
nation, b.  The  passage  of  an  oesophageal  bougie,  which  must  be  done 
cautiously,  the  instrument  having  been  pi-eviously  softened,  and  then 
lubricated  with  oil,  glycerine,  or  white  of  egg.  The  tube  of  the  stomach- 
pump  answers  very  well  for  this  purpose.  Before  either  of  these  in- 
struments is  used,  it  must  be  ascertained  as  far  as  possible  that  no 
aneurism  exists  in  the  chest ;  but  in  doubtful  cases  it  may  be  permis- 
sible to  introduce  a  bougie  very  cautiously.  By  the  employment  of  this 
method  of  examination  important  information  may  be  obtained  : — 
(i.)  The  practitioner  can  thus  ascertain  by  mediate  palpation  if  there 
is  any  actual  obstruction,  as  well  as  its  seat  and  degree  ;  whether  such 
obstruction  is  constant  and  increasing,  or  only  present  from  time  to 
time ;  if  it  can  be  overcome  by  continuous  moderate  pressure,  giving 
"Way  more  or  less  suddenly  ;  or  if  it  yields  when  the  patient  is  under 
the  influence  of  an  anaesthetic.  (ii.)  Should  there  be  conti-action, 
the  actual  shape  of  the  obstructed  part  may  be  determined  by  making 
the  bougie  warm  and  soft,  and  thus  getting  a  mould  of  the  passage 
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(ui.)  Frequently  the  bougie  brings  up  materials  on  its  surface,  such  as 
blood,  pns,or  cancer-cells,  which  should  then  be  examined  microscopically, 
(iv.)  Occasionally  the  instrument  may  be  felt  to  pass  round  something, 
such  as  a  polypus  ;  or  into  a  diverticulum,  (v.)  The  patient's  feelings 
must  not  be  forgotten  in  relation  to  diagnosis;  Pain  always  felt  at  one 
particular  spot  when  the  bougie  is  passed  may  be  indicative  of  the  precise 
seat  of  an  organic  disease,  c.  Auscultation.  This  is  sometimes  useful, 
the  stethoscope  being  applied  in  the  course  of  the  oesophagus  behind,  a 
little  tp  the  left  of  the  spine,  in  the  cervical  and  dorsal  regions.  In 
health,  when  a  person  swallows  water,  a  short,  clear,  gurgling  sound  is 
heard  ;  if  there  is  marked  stricture,  the  sound  is  prolonged,  and  altered 
in  character — "it  eddies  as  it  were  in  a  funnel,  with  a  prolonged  reso- 
nant gurgle  "  (Cliiiord  Allbutt).  In  cases  of  lesser  degrees  of  obstruc- 
tion it  is  said  that  food  may  be  heard  passing  through  with  difficulty, 
and  with  a  creaking  sound,  d.  External  examination  : — (i.)  For  any 
swelling  in  the  neck  or  elsewhere  in  the  course  of  the  gullet,  which 
might  indicate  dilatation  or  sacculation  of  this  tube  ;  at  the  same  time 
noticing  whether  any  such  enlai-gement  is  influenced  by  taking  food  or 
drink,  or  by  the  act  of  vomiting  or  retching,  (ii.)  For  any  tumour  in 
the  neck  or  chest  likely  to  affect  the  functions  of  the  oesophagus,  by 
exerting  pressure  upon  this  tube  or  upon  its  nerves. 

11.  SPECIAL  DISEASES. 

The  individual  diseases  of  the  oesophagus  may  be  conveniently 
described  under  the  following  divisions:  —  A.  Acute  Diseases. 
B.  Functional  Disokdeus.    C.  Chronic  Organic  Diseases. 

A.  ACUTE  DISEASES. 

I.  Acute  QisorHAGiTis. — Inflammation  of  the  oeso^Dhagus  of  dilferent 
kinds  is  the  chief  affection  coming  under  this  group,  and  it  jirobably 
occurs  more  frequently  than  is  usually  recognized. 

iEtiology. — Acute  oesophagitis  may  arise  : — 1.  As  a  simple  catarrhal 
inflammation,  along  with  catarrh  of  other  mucous  membranes.  2.  From 
direct  injury  by  foreign  bodies.  3.  From  irritation  or  corrosion  by 
chemical  substances,  such  as  acids,  alkalies,  or  corrosive  sublimate  ;  as 
well  as  by  the  contact  of  very  hot  or  cold  mateiials.  4.  By  extension  of 
thrush  or  diphthei'ia,  when  the  characteristic  deposits  are  met  with. 
6.  As  a  complicaiion  of  certain  specific  fevers,  cholera,  pya?mia,  and  other 
acute  affections ;  or  occasionally  of  phthisis,  Brighfs  disease,  or  cancer. 
6.  In  connection  with  local  organic  diseases,  such  as  ulceration  or  stric- 
ture. 7.  By  extension  from  neighbouring  disease,  as  glandular  or  spinal 
abscess,  or  laryngeal  perichondritis. 

Anatomical  Characters. — Acute  oesophagitis  pi-esents  the  usual 
signs  of  inflammation,  namely,  redness  and  swelling  of  the  mucous 
membrane  ;  diminution  in  consistence  ;  and  the  pi-esence  of  various 
secretions  or  deposits  on  the  surface,  differing  according  to  the  nature 
of  the  inflammation.  Occasionally  ulceration  is  produced,  and  super- 
ficial erosions  are  common  ;  while,  if  the  inflammation  is  caused  by 
corrosive  poisons,  there  will  be  more  or  kss  destruction  or  necrosis  of 
the  oesophageal  tissues,  and  the  inner  surface  may  be  converted  into  a 
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liaDmorrliagic  slough,  of  dirty  grey  or  almost  black  colour.  As  a  rare 
event  pas"forms  beneatli  tlie  raucous  menibraue.  In  most  cases  saoh 
a  collectiou  bursts  into  the  interior,  and  recovery  may  then  ensue. 

Symptoms. — More  or  less  pain  is  felt,  deeply  situated  in  the  chest, 
alouo-  the  course  of  the  oesophagus,  and  it  may  extend  to  the 
epigastrium.  If  ulceration  occurs  the  pain  is  .very  severe  at  the  corre- 
sponding spot.  Deglutition  is  difficult  and  painful ;  and  the  food  and 
drink  may  be  ejected,  either  immediately  by  spasm,  or  subsequently  by 
vomiting,  along  with  much  mucus,  or  sometimes  with  blood,  pus,  or 
membra'iious  shreds  or  casts.  In  severe  cases  there  may  be  great  distress, 
with  an  urgent  sense  of  oppression  about  the  chest.  The  general 
symptoms  are  of  a  febrile  character;  and  there  is  much  thirst.  Should 
the  a3sophagus  be  corroded  or  ulcerated,  perforation  and  its  consequences 
may  possibly  take  place. 

Treatment. — In  mild  cases  of  acute  oesophagitis  no  special  treatment 
is  required.  In  severe  forms  of  the  disease  all  that  can  be  done  is  to  let 
the  patient  suck  ice  fi^eely ;  to  give  only  liquid  and  mucilaginous  diet 
in  small  quantities,  or,  if  there  is  corrosion,  to  em^Dloy  nutrient  enemata, 
so  that  the  oesophagus  may  be  left  entirely  at  rest ;  to  apply  hot  fomen- 
tations externally  ;  and  to  administer  opium  in  order  to  relieve  pain  and 
procure  rest. 

2.  Perforation  and  Rupturti;. — The  oesopbagus  may  be  perforated 
or  ruptured  from  within,  as  the  result  of  ulceration,  corrosive 
destruction,  the  opening  of  a  diverticulum,  injury  by  a  foreign 
body,  or  cancer ;  or  it  may  be  penetrated  from  without,  by  an 
aortic  aneurism,  an  abscess  bursting  into  its  interior,  or  a  glandular 
or  other  tumour.  Extremely  rare  cases  have  been  recorded  in 
which  rupture  of  the  oesophagus  has  occurred  suddenly  in  persons 
previously  in  perfect  health.  This  has  been  attributed  to  softening 
of  the  walls  of  the  tube  by  the  action  of  gastric  juice  which 
has  escaped  from  the  stomach,  and  attacked  a  surface  in  which  the 
normal  power  of  resistance  is  lost,  owing  to  some  temjDorary  disturbance 
of  the  circulation.  The  rupture  is  then  invariably  in  the  lower  half  of 
the  tube,  and  is  almost  always  longitudinal.  Perforation  may  take 
place  into  the  mediastinal  cellular  tissue,  the  trachea  or  a  bronchus,  the 
pleura,  the  pericardium,  or  other  parts.  Should  the  patient  live  long 
enough,  a  secondary  purulent  inflammation  may  be  set  up  in  the  sur- 
rounding tissues.  Food  or  morbid  products  are  liable  to  pass  into  the 
lungs,  and  cause  pulmonary  gangrene.  The  symptoms  vary  according 
to  circumstances.  As  a  rule  there  are  signs  of  collajjse.  In  the  spon- 
taneous cases  sudden  nausea  and  vomiting  usually  occur  during  or 
shortly  after  a  heavy  meal ;  and  sometimes  a  darting  pain  in  the  chest  is 
experienced.  Almost  always  extensive  subcutaneous  emphysema  of  the 
neck  and  thorax  soon  follows.  Death  speedily  ensties.  Treatment  must 
be  entirely  symptomatic. 

B.  FUNCTIONAL  DISORDERS. 

1.  PAitAiiV.sis. — This  extremely  rare  condition  of  the  oesophagus  is 
met  with  only  in  certain  nervous  affections,  namely,  in  general  paralysis 
of  the  insane ;  progressive  muscular  atrophy ;  some  cases  of  braiu- 
di.sease;  the  paralysis  which  follows  diphtheria,  and  allied  forms; 
hysteria;  or  as  a  part  of  glosso-j)haryngeal  paralysis. 
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Symptoms. — Dysphagia  is  the  only  symptom  of  oesophageal  paralysis, 
which  is  particularly  felt  with  regard  to  liquids,  these  tending  to  pass 
into  the  larynx.  Solids,  especially  lai^ge  pieces,  are  more  easily  swal- 
lowed ;  and  the  erect  posture  facilitates  the  act  of  deglutition.  The 
bougie  can  be  passed  quite  readily. 

2.  G'^soPHAGTSMUS  OR  Si'ASM. — A  slight  degi'ee  of  oesophageal  spasm 
is  not  at  all  infrequent;  but  sometimes  this  condition  gives  rise  t( 
much  distress  or  pain,  and  it  may  cause  complete  obstruction. 

iEtiology. — As  a  temporary  condition,  cesophagismus  may  be  due  to 
swallowing  foreign  bodies,  unmasticated  lumps  of  food,  or  very  hot  or 
cold  things ;  dyspepsia  with  much  flatulence  or  acidity  ;  or  abuse  of 
alcohol.  As  a  more  or  less  chronic  disorder  its  usual  recognized  causes 
are  : — Most  commonly  some  nervous  condition,  especially  hysteria  and 
hypochondriasis  ;  brain-disease  very  rarely  ;  local  irritation,  particularly 
that  pi'oduced  by  an  ulcer;  and  direct  irritation  of  the  nerves  supplying 
the  oesophagus.  It  has  recently  been  affirmed  that  cesophagismus  may 
result  from  certain  morbid  conditions  of  the  nasal  cavities,  by  reflex 
irritation. 

Symptoms. — Acute  cesophagismus  is  attended  with  severe,  and  some- 
times extremely  intense  spasmodic  pain,  seated  deep  in  the  thoracic  cavity. 
It  may  be  localized,  but  in  some  cases  can  be  distinctly  felt  rising  upwards 
from  the  cardiac  orifice  of  the  stomach  along  the  oesophagus.  At  the  time 
deglutition  will  be  difficult  or  impossible,  but  the  obstruction  is  soon  re- 
moved, or  may  be  overcome  by  slowly  swallowing  some  fluid.  In  chrofiic 
cases  there  may  be  a  constant  feeling  of  obstruction  in  some  fixed  point,  as 
if  a  foreign  body  were  impacted  in  the  gullet,  but  pain  is  absent.  When 
food  is  taken,  sudden  dysphagia  comes  on,  and  a  stoppage  is  felt  at 
a  certain  sjDot,  either  absolute  and  complete,  or  yielding  after  several 
efforts  have  been  made  to  swallow,  this  event  often  occurring  equally 
suddenly.  The  attacks  are  not  constant  in  all  cases,  for  at  times 
deglutition  may  be  effected  quite  comfortably.  The  act  is  often  influenced 
by  the  nature  and  temperature  of  the  food.  Usually  much  discomfort 
is  felt  during  the  attempts  at  swallowing,  with  a  sense  of  oppression 
or  suffocation,  and  sometimes  spasmodic  movements  of  the  muscles  of 
the  neck  are  excited.  On  attempting  to  pass  a  bougie  its  progress  is 
stopped,  but  after  careful  continued  pi"essure  the  spasm  gives  way,  some- 
times suddenly,  and  the  instrument  passes  on.  In  the  cases  of  chronic 
cesophagismus  which  have  fallen  under  my  notice  the  upper  part  of 
the  canal  was  usually  affected,  but  the  lower  end  may  be  involved. 
Dyspeptic  symptoms  are  fi'equently  complained  of,  especially  flatulence 
and  eructations,  which  may  biing  on  the  spasm.  There  are  no  signs  of 
wasting  or  of  sei-ious  organic  disease  as  a  rule,  but  generally  the  patient 
is  distinctly  hysterical  or  hypochondriacal.  Should  cesophagismus  be 
due  to  a  tumour  pressing  on  the  nerves  of  the  oesophagus,  this  will  pro- 
bably be  revealed  by  physical  signs. 

Treatment. — Acute  cesophagismus  can  usually  be  speedily  relieved 
by  a  warm  drink.  The  treatment  of  the  chi'onic  foi*m  will  be  more 
conveniently  dealt  with  later  on,  along  with  that  of  other  chronic 
diseases  of  the  oesophagus. 
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C.  CHRONIC  ORGANIC  DISEASES. 

1.  Chronic  Congestiok  and  Catarrh. — These  conditions  of  the 
oesophagus  may  be  associated  with  cardiac  diseases  causing  mechanical 
cono-estion.  Catarrh  is  also  set  up  in  connection  with  local  morbid 
conditions,  especially  cancer  and  diverticula;  or  may  be  produced 
by  persistent  abuse  of  ardent  spirits  or  other  irritants.  It  gives 
rise  to  an  increased  secretion  of  mucus,  with  a  marked  thickening 
of  the  epithelium,  and  sometimes  to  ulceration.  In  very  chronic 
cases  papillomata  may  form.  The  syviptoms  present  no  definite 
character.  It  is  believed  that  chronic  catarrh  may  ultimately  lead  to 
dilatation  of  the  oesophagus. 

2.  Chronic  Ulceration. — An  ulcer  is  occasionally  met  with  in  the 
oesojjhaguSj  presenting  characters  similar  to  those  of  gastric  ulcer.  In 
rare  cases  it  leads  to  perforation. 

Symptoms. — Usually  considerable  localized  pain  is  experienced,  which 
is  of  a  burning  character.  Deglutition  is  very  painful  and  difiEciilt,  or 
may  even  be  impossible,  chiefly  on  account  of  spasm,  and  this  is 
sometimes  the  only  symptom  observed.  Blood  and  mucus  may  be 
expelled,  or  brought  away  on  the  bougie.  Great  care  must  be  exercised 
in  using  this  instrument  if  there  is  any  reason  to  suspect  oesophageal 
ulceration. 

3.  Stricture  and  OBSTRtrCTiON. — The  conditions  which  may  cause 
narrowing  or  complete  closure  of  the  canal  of  the  oesophagus,  excluding 
the  presence  of  foreign  bodies,  may  be  thus  enumerated  : — 

(i.)  Organic  changes  in  its  ivalls,  namely: — a.  Cancerous  infiltration. 
h.  Cicatricial  thickening  and  contraction  after  wounds,  ulcers,  or  corro- 
sion, c.  Hypertrophy  of  its  coats,  especially  of  the  submucous  cellular 
tissue  ;  or  exudation  and  thickening,  as  the  result  of  chronic  inflamma- 
tion, d.  Syphilitic  disease,  e.  Ulceration,  with  induration  and  swell- 
ing of  the  margins  of  the  ulcer. 

(ii.)  External  pressure  from  : — a.  An  enlarged  thyroid  gland,  h.  En- 
larged lymphatic  glands  in  the  neck  or  chest,  c.  Various  tumours  or 
groAvths  in  the  neighbourhood,  such  as  cancer,  fibrous  tumours, 
or  exostoses  ;  as  well  as  aneurisms  and  abscesses  very  rarely,  d.  Great 
distension  of  the  pericardium  by  fluid. 

(iii.)  GrowtTis  projecting  inwards  from  the  walls  of  the  oesophagus,  or 
from  without,  these  being  generally  either  cancerous,  fibrous,  or  of  the 
nature  of  polypi. 

Anatomical  Characters. —  The  morbid  appearances  will  necessarily 
vary  according  to  the  cause  of  the  oesophageal  obstruction.  Its  first 
eifect  is  to  cause  hypertrophy  of  the  muscular  coat  above  ;  but  after  a  time 
this  coat  becomes  paralyzed,  and  food  collects,  which  is  followed  by  pro- 
gressively increasing  dilatation,  and  in  the  dilated  part  ulceration  may 
occur,  or  sometimes  perforation.  The  mucous  membrane  is  also  liable 
to  ulcerate  at  the  point  of  stricture.  Below  this  point  the  tube  usually 
becomes  narrowed  and  atrophied. 

Symptoms.— Dysphagia  is  the  chief  symptom  of  organic  obstruction 
of  the  oesophagus,  and  the  patient  feels  that  the  food  always  stops  at  a 
certain  spot.  At  first  the  difficulty  is  only  slight,  but  it  increases, 
u.sually  gradually  and  slowly,  until  at  last  nothing  whatever  will  pass. 
Liquids  and  soft  pulpy  substances  are  far  more  easily  swallowed  than 
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solids,  especially  when  these  are  in  large  pieces;  hence  patient.- 
suiTcring-  from  oesophageal  obstruction  learn  to  chew  their  food 
thoroughly.  If  a  good-sized  lump  can  be  got  tlirough  the  narrowed 
part,  Avhat  follows  will  then  pass  more  readily  for  a  time.  Food,  if  it 
cannot  get  through  the  obstructioii,  is  either  immediately  regurgitated 
or  spasmodically  rejected  ;  or  it  is  retained  in  the  dilated  gullet  for 
some  time,  and  then  discharged  in  large  quantities,  being  almost  ahvays 
alkaline  in  reaction,  as  well  as  sodden  and  decomposed.  A  good  deal  of 
mucus  is  brought  up,  and  sometimes  blood  or  pus,  should  there  be 
ulceration.  Pain  is  frequently  absent  or  very  slight,  unless  cancer  or 
an  ulcer  be  pi^esent,  when  it  will  probably  be  severe.  A  sense  of  pressure 
and  weight  in  the  chest  is  often  complained  of.  If  the  obstruction  is 
seated  near  the  lower  end  of  the  oesophagus,  the  symptoms  may  appear 
to  be  associated  with  the  stomach. 

In  proportion  to  the  difficulty  experienced  in  taking  nourishment, 
there  will  be  more  or  less  emaciation  and  weakness,  these  symptoms 
being  in  many  cases  extreme,  the  abdomen  becoming  greatly  retracted, 
and  the  patient  exhibiting  all  the  signs  of  starvation,  at  the  same  time 
being  often  very  hungry  and  thirsty. 

The  use  of  the  bougie  gives  accurate  information  as  to  the  actual 
existence,  position,  degree,  shape,  and  rate  of  progress  of  any  stricture 
or  obstruction.  It  may  also  reveal  its  cause,  by  the  peculiar  sensation 
it  communicates  to  the  fingers  of  the  operator,  or  by  the  substances 
which  it  brings  up.  The  sensation  yielded  by  syphilitic  or  cicatricial 
stricture  is  very  firm  and  resistant.  Auscultation  may  afford  some  aid 
in  diagnosis.  A  tumour  usually  gives  rise  to  symptoms  of  pressure  on 
surrounding  structures ;  as  well  as  to  external  physical  signs. 

4.  Cancer  or  Malignant  Disease. — It  is  requisite  to  make  a  few 
additional  remarks  with  regard  to  this  cause  of  obstruction  of  the 
oesophagus,  which  is  pi-actically  its  most  imjDortant  disease.  Males 
and  persons  of  advanced  years — from  40  to  60 — are  most  frequently 
the  subjects  of  oesophageal  cancer,  but  I  have  met  with  it  in  females. 
It  has  been  attributed  to  local  injury  or  irritation  of  various  kinds, 
and  is  said  to  be  very  common  in  hard  drinkers.  Carcinoma  has  also 
been  found  developing  in  the  scars  of  old  ulcers. 

Anatomical  Characters. — The  upper  end  of  the  oesophagus  is  in- 
volved in  most  cases,  the  lower  portion  much  less  frequently,  and  only 
very  exceptionally  the  middle  part.  All  forms  of  cancer  are  met  with, 
the  epithelial  variety  being  most  fi'-equent  above,  and  scirrhus  near  the 
cardiac  orifice.  The  growth  begins  in  the  submucous  tissue,  and  it  may 
infiltrate  the  coats  throughout  the  entire  circumference  of  the  tube,  or 
form  a  distinct  tumour.  The  affected  part  is  thickened,  constricted, 
hard,  and  irregular;  and  ulceration  of  the  mucous  surface  is  liable  to 
occur.  The  disease  may  extend  to  the  cardiac  end  of  the  stomach.  The 
glands  in  the  neighbourhood  are  generally  cancerous  ;  and  neighbouring 
structures  are  sometimes  involved,  as  the  trachea,  bronchi,  pleura,  peri- 
cardium, spinal  column  and  cord;  or  pulmonary  gangrene  may  supervene. 
The  liver  and  lungs  are  most  frequently  affected  secondarily. 

Symptoms. — In  addition  to  symptoms  pointing  to  oesophageal  obstruc- 
tion, there  is  much  pain,  generally  localized,  but  also  shooting  along 
the  sides,  or  upwards,  or  backwards  between  the  scapula?.  The  bougie 
may  bring  up  cancer-cells,  or  these  elements  may  be  discovered  in  the 
materials  rejected.    Signs  of  pressure  upon  adjoining  structm-es  arc 
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usually  evident,  especially  obstructive  dyspnoea.  In  a  case  recently 
under  my  care  the  left  recurrent  laryngeal  nerve  was  involved,  causing 
alteration  in  the  voice,  and  spasmodic  cough,  the  laryngoscope  showing 
paralysis  of  the  corresponding  vocal  cord.  Dyspeptic  symptoms,  with 
P3-ros'is  and  eructations,  are  common,  and  may  be  present  for  some  time 
before  any  local  signs  of  the  disease  appear.  Great  wasting  and 
debility  are  generally  observed,  with  oedema  of  the  legs ;  and  the 
cancerous  cachexia  may  be  well-marked.  CEsophageal  cancer  almost 
alv\-ays  runs  a  rapid  course,  the  average  duration  being  about  thirteen 
mouths. 

5.  Dilatation  and  Diverticula. — The  oesophagus  may  present  a 
o-eneral  dilatation  of  its  entire  circumference  ;  or  a  local  pouching 
or  diverticulum  of  a  circumscribed  portion  of  its  walls.  Each  of  these 
varieties  requires  a  brief  description,  but  exceptionally  they  are 
associated  in  the  same  case. 

General  dilatation  is  in  the  large  majority  of  instances  the  consequence 
of  some  local  stricture  or  obstruction,  and  when  this  is  situated  near  the 
cardiac  orifice,  the  tube  is  affected  in  its  entii'e  extent,  but  chiefly  towards 
its  lower  end,  the  dilatation  gradually  diminishing  in  an  upwai-d  direc- 
tion, so  that  it  is  spindle-shaped.  It  may  ultimately  attain  very  large 
dimensions.  This  form  of  enlargement  of  the  oesophagus  occurs  rarely 
without  any  obsti-uction,  and  in  some  of  these  cases  it  has  been  attri- 
buted to  a  chronic  catarrh,  or  to  an  accidental  bend  or  distortion  of 
the  tube  at  its  lower  end.  It  is  also  said  to  have  followed  a  blow  on 
the  chest,  or  lifting  a  heavy  weight.  The  symptoms  are  those  already 
described  in  relation  to  stenosis  ;  but  it  is  important  to  note  that  there 
may  he  almost  equal  dysphagia  when  there  is  no  actual  obstruction. 
Sometimes  a  limited  bulging  of  the  wall  of  the  gullet  causes  the  food  to 
collect  at  that  spot,  and  thus  adds  to  the  difficulty.  The  passage  of  the 
oesophageal  bougie  will  generally  reveal  whether  stenosis  exists. 

Limited  pouches  of  the  oesophagus  have  been  divided  by  Zenker  into 
pressure-  and  traction-divertioula,  according  to  their  mode  of  origin.  A 
diverticulum  due  to  pressure  from  within  is  in  reality  a  form  of  hernia 
or  sacculation  of  the  mucous  membrane  and  thickened  sub-mucous  tissue 
through  a  gap  in  the  muscular  coat.  It  is  of  very  rare  occurrence,  and 
its  origin  has  been  attributed  in  some  cases  to  a  foreign  body  or  injury 
separating  the  muscular  fibres  or  causing  a  slight  rupture,  the  food  then 
pushing  out  the  mucous  membrane  at  the  weak  spot,  afterwards  in- 
creasing the  size  of  the  pouch  by  collecting  in  it  and  dragging  it  down, 
as  well  as  by  pressure.  This  form  of  diverticulum  may  attain  a  con- 
siderable size ;  and  is  either  hemispherical  in  shape,  or  moi-e  or  less 
cylindrical  or  pyriform.  In  almost  all  cases  it  is  situated  at  the  top  of 
the  cosophagus,  or  practically  between  it  and  the  pharynx,  implicating 
the  lower  part  of  the  inferior  constrictor,  and  it  involves  the  posterior 
wall,  the  pouch  hanging  in  front  of  the  spine.  It  occurs  almost  invari- 
ably in  men  of  somewhat  advanced  age;  but  has  been  met  with  excep- 
tionally in  children. 

Traction-diverticula  are  much  more  frequent,  but  of  less  importance, 
and  ai'e  generally  only  found  post-mortem.  There  may  be  two  or  thi'ee  in 
the  same  subject;  and  they  are  of  very  small  dimensions.  These  are  ex- 
plained on  the  supposition  that  some  adjacent  structure  becomes  adherent 
to  the  a-sophagus,  and  then  gradually  contracts,  dragging  out  the 
tt'sophageal  wall  in  the  shape  of  a  funnel.    Disease  of  the  bronchial 
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glands  is  said  to  be  one  of  the  commonest  causes  acting  in  this  way  and 
the  traction-diverticula  are  therefore  frequent  in  children,  while  they  occur 
chiefly  about  the  level  of  the  bifurcation  of  the  trachea.  The  wall  may 
consist  of  all  the  coats  of  the  gullet,  or  of  merely  a  hernia  of  the  mucous 
membrane.  Internally  the  mucous  lining,  much  wrinkled,  is  seen  to  be 
drawn  towards  the  apex  of  the  diverticulum.  There  is  one  danger  in 
this  class  of  diverticulum,  namely,  lest  it  should  ulcerate  and  perforate, 
cither  into  the  mediastinum  ;  into  a  bronchus,  leading  to  pulmonary 
gangrene  ;  into  the  pleura,  causing  empyema ;  into  the  pericardium  ;  or 
into  a  large  vein.  ' 

Symptoms.— Only  the  large  pressure-diverticula  give  rise  to  any 
definite  clinical  signs,  and  these  vary  considerably.  Deglutition  is 
gradually  impeded;  and  when  a  distended  sac  presses  upon  the 
(Bsophagus,  the  act  may  become  impossible.  Some  of  the  food  lodges  in 
the  pouch,  and  is  afterwards  wholly  or  partly  regurgitated  at  intervals 
This  may  be  accompanied  with  much  strangling  and  retchino-.  In  some 
instances  a  tumour  has  been  observed  in  the  neck  on  one  side,  appearincy 
or  being  increased  when  food  or  drink  is  taken,  and  subsiding  when  the.se 
are  rejected.  Occasionally  signs  of  pressure  upon  veins,  or  upon  the  recur- 
rent laryngeal  or  phrenic  nerves,  have  been  observed.  When  the  oesopha- 
geal bougie  is  passed,  it  sometimes  enters  the  diverticulum,  sometimes 
glides  past  it  without  difficulty;  and  this  varjnng  result  is  important  in 
diagnosis.  Owing  to  decomposition  of  retained  food,  the  breath  is  often 
very  offensive,  and  the  patient  may  be  conscious  of  a  bad  smell  or  taste, 
and  often  complains  of  nausea.  He  has  various  devices  to  aid  in  getting  the 
food  down.  The  general  condition  is  below  par ;  and  ultimately  progi^es- 
sive  wasting  sets  in,  ending  in  starvation.  The  duration  of  cases  of  this 
kind  is  very  variable,  but  they  may  last  many  years. 

General  Di.-\gnosis,  Prognosis,  and  Treatment  of  Chronic  Esophageal 

Diseases. 


Diagnosis. — When  a  chronic  case  occurs  in  which  symptoms  point  to 
the  oesophagus,  the  diagnosis  has  to  determine  : — 1.  Whether  this  tube  is 
itself  organically  or  functionally  affected  ;  or  is  interf ei-ed  with  by  some 
neighbouring  tumour  or  other  morbid  condition.  2.  The  nature  and 
origin  of  the  disease — if  organic,  whether  cancerous  or  other;  if  func- 
tional, whether  of  the  nature  of  paralysis  or  spasm.  3.  The  seat  of  the 
morbid  condition,  as  regards  the  part  of  the  tube  involved. 

It  is  often  very  difficult  to  determine  the  actual  condition  present, 
and  in  order  to  arrive  at  a  correct  diagnosis  the  following  points  must 
be  carefully  taken  into  account : — 1.  The  general  and  family  history  of 
the  patient ;  the  conditions  as  regards  age  and  other  circumstances ; 
as  well  as  the  history  of  the  case  with  respect  to  its  aetiology, 
duration,  and  course.  2.  The  general  state  of  the  patient,  especially 
noting  the  degree  of  emaciation  and  debility,  and  signs  of  any  constitu- 
tional diathesis.  3.  The  degree,  characters,  and  situation  of  the  local 
symptoms,  particular  attention  being  paid  to  deglutition,  from  which 
important  information  may  be  gained.  4.  The  knowledge  conveyed  by 
the  use  of  the  bougie,  which  is  often  very  accurate  and  decisive ;  as 
well  as  by  the  other  modes  of  physical  examination  employed,  especially 
with  the  view  of  determining  whether  any  tumour  exists  in  the  vicinity 
of  the  oesophagus.  5.  Whether  any  signs  of  adjacent  pressui'e  are 
])resent,  and  their  nature.    6.  The  state  of  the  nervous  system.    7.  The 
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condition  of  the  stomach.  8.  The  progress  of  the  case.  The  descriptions 
ah'eady  given  will  sufficiently  indicate  how  the  several  diseases  of  the 
oesophagus  differ  in  these  particulars. 

Prognosis. — Spasmodic  affections  of  the  oesophagus  are  not  dangerous 
as  a  rule,  but  they  are  often  exceedingly  difficult  to  cure.  Paralysis  is 
very  serious  in  most  cases,  being  a  part  of  some  grave  nervous  disease. 
In  all  organic  diseases  of  the  gullet  prognosis  is  highly  unfavourable. 
In  ulceration  the  chief  dangers  to  be  feared  are  perforation,  or  strictui-e 
after  healing  of  the  ulcer.  Evei'y  form  of  actual  obstruction  involves  an 
unfavourable  prognosis ;  and  when  cancer  exists,  a  speedy  termination 
may  be  foretold.  In  some  of  the  conditions  which  cause  oesophageal 
obstruction  the  prognosis  depends  partly  on  the  effects  of  treatment. 

Treatment. — 1.  The  general  condition  of  the  jaatient  must  be  attended 
to.  In  the  hysterical  state  asafoetida,  aloetics,  ii'on,  and  valerian  or 
valerianate  of  zinc  are  indicated.  In  cases  of  serious  nervous  disease, 
strychnine  and  electricity  are  of  most  service,  but  generally  little  or 
no  good  can  be  done.  Attention  to  diet  is  most  essential  if  there  is  any 
positive  obstruction ;  liquid  or  pulpy  nourishing  food  must  be  administered 
in  sufficient  quantities,  and  the  patient  may  need  to  be  fed  at  intervals 
by  means  of  the  stomach-pump,  or  an  oesophageal  tube  or  catheter.  At 
last  nutrient  enemata  have  generally  to  be  employed,  and  should  there  be 
ulceration,  they  are  decidedly  indicated  at  an  early  period,  so  that  the 
ulcer  may  not  be  irritated,  and  may  have  the  chance  of  healing.  Ice 
may  be  allowed  freely,  if  desired.  Any  special  diathesis,  such  as 
syphilis,  demands  its  appropriate  remedies.  Dyspeptic  symptoms  fre- 
quently require  attention.  The  strength  must  be  kept  np  by  tonics,  cod- 
liver  oil,  and  stimulants  ;  as  well  as  by  nutritious  food. 

2.  External  local  applications  sometimes  do  good  in  oesophagismus 
such  as  a  blister  over  the  sternum,  a  belladonna  plaster,  or  friction  with 
belladonna  liniment.  Probably  these  act  beneficially  chiefly  by  the 
mental  effect  which  they  produce.  No  local  treatment  of  this  kind  has 
any  influence  whatever  upon  other  conditions  of  the  oesophagus. 

3.  The  bougie  is  most  valuable  in  treatment,  as  well  as  in  diagnosis. 
The  threat  of  its  use  sometimes  does  good  in  spasmodic  cases ;  and  its 
regular  employment  often  leads  to  much  improvement  in  such  cases. 
By  its  aid  oesophageal  strictures  can  often  be  dilated,  but  great  care 
must  be  exercised  in  passing  the  instrument,  especially  if  there  should 
he  ulceration.  It  has  also  been  used  for  applying  local  remedies,  such 
as  nitrate  of  silver,  tannic  acid,  salts  of  bismuth,  or  cocaine. 

4.  Various  symptoms,  such  as  pain,  sleeplessness,  or  vomiting,  fre- 
quently call  for  special  treatment — for  instance,  the  administratioia  of 
opium,  morphine,  or  similar  remedies ;  the  application  of  local  heat  or  of 
the  ice-bag  ;  and  other  appropriate  remedial  measures. 

5.  In  some  instances  the  advisability  of  pei-forming  oe.soplmgotomy 
or  gastrostomy  has  to  be  considered,  with  the  view  of  prolonging  life,  or  of 
relieving  distressing  symptoms.  In  certain  cases  of  fibrous  stricture  of 
the  cosophagus,  the  operation  has  been  successfully  practised  of  opening 
the  stomach,  and  dilating  the  stricture  from  below.  ° 
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CHAPTER  IV. 

DISEASES  OF  THE  EESPJRATORY  ORGANS. 

I.  CLINICAL  PHENOMENA. 

TuE  clinical  phenomena  associated  with  the  re.spiratory  organs  vary 
considerably  in  their  precise  chai-acters,  according  to  the  part  affected,, 
and  the  nature  of  the  disease ;  but  the  following  outline  will  serve  to- 
indicate  their  general  features. 

1.  Morbid  Sensations  are  very  commonly  complained  of.  When  the 
larynx  or  trachea  is  involved,  these  sensations  are  referred  to  this 
portion  of  the  respiratory  tract,  and  they  include  chiefly  mere  unea.siness, 
soreness,  or  actual  pain  of  variable  characters ;  burning;  irritation;  or- 
a  sensation  as  if  a  foreign  body  were  present.  They  are  often  in- 
creased by  acts  causing  local  disturbance,  such  as  coughing,  speaking, 
or  singing.  There  may  be  external  tenderness  over  the  larynx,  especially 
on  making  pressure  directly  backwards.  In  affections  of  the  bronchi, 
lungs,  or  pleurfc,  pain  or  other  inorbid  sensation  is  generally  experienced 
over  some  part  of  the  chest,  frequently  modified  by  cough  and  deep- 
inspiration. 

2.  The  act  of  breathing  is  in  man}-  cases  disturbed  in  various  ways,, 
there  being  some  form  of  so-called  dyspnoea.     Any  obstruction  in  the- 
main  air-tube  causes  more  or  less  interference  with  the  passage  of  air,- 
and  hence  in  laryngeal  and  tracheal  disease  breathing  is  frequently 
noisy,  hissing,  whistling,  or  stridulous  ;  at  the  same  time  the  act  being- 
prolonged  and  laboured ;  while  there  may  be  signs  of  urgent  dyspnoea, 
with  indications  that  little  or  no  air  enters  the  lungs  during  inspiration, 
especially  in  the  case  of  young  children.    In  certain  conditions  expiration 
is  undisturbed.  Laryngeal  dyspnoea  may  be  constant  or  only  paroxysmal, 
sometimes  coming  on  very  suddenly,  and  being  always  liable  to  exacer- 
bations.   As  regards  other  poi'tions  of  the  respiratory  apparatus,  the 
characters  of  the  disorder  of  breathing  will  vary  considerably  according 
to  the  nature  and  extent  of  the  disease. 

3.  Certain  expulsive  actions  are  often  excited,  Avhich  have  for  their- 
object  the  removal  of  some  source  of  irritation  in  connection  with  the 
respiratory  apparatus.  The  most  important  of  these  is  cough,  but 
sneezing  and  hawking  also  come  under  this  head,  the  former  being 
excited  by  some  ii-ritation  in  the  nasal  passages,  the  latter  by  a  similar- 
condition  in  the  larynx  or  throat.  Cough  differs  much  in  its  chai'acters 
according  to  its  cause.  Laryngeal  coagh  is  peculiar  and  charactei-istic,^ 
being  irritable  and  liable  to  come  on  in  distressing  fits  ;  difficult  to 
repress  ;  hard,  hoarse,  cracked,  croupous,  metallic,  or  barking  in  quality ; 
or  occasionally  aphonic.  In  many  cases  of  laryngeal  disease  there  is  a 
constant  desire  to  cough  or  hawk,  brought  on  by  a  feeling  of  persistent 
irritation  or  obstruction. 

4.  The  expulsive  acts  just  alluded  to  are  frequently  attended  with  the 
discharge  of  various  substances,  teelmically  termed  expectoration  oi- 
sputum,  and  popularly  known  as  phlegm.  These  may  consist  of  mucus  ; 
muco-purulent  matter ;  actual  pus ;  croupous  or  diphtlieritic  exudation  ; 
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portions  of  morbid  structures,  or  of  tlie  tissues  of  the  air-passages  or 
luniks  ;  calcareous  particles  ;  and  various  other  materials. 

^  Ksemoptysis  or  spitting  of  blood  demands  notice  as  a  special  form 
of  expectoration,  this  being  a  symptom  of  considerable  importance  in 
relation  to  the  respiratory  organs. 

6.  The  voice  is  liable  to  more  or  less  alteration  in  its  characters  when 
the  larynx  or  trachea  is  implicated.  It  may  be  weak  to  complete  aphonia  ; 
altered  in  quality,  being  rough,  harsh,  husky,  hoarse,  croupy,  or  cracked  ; 
or  changed  in  pitch  or  range. 

7.  Occasionally  the  expired  air,  especially  that  driven  out  by  the  act 
of  coughing,  has  an  offensive  odour  of  a  peculiar  kind,  Avhicli  is  very 
cliaracteristic  of  certain  diseases  of  the  respiratory  apparatus. 

8.  In  diseases  affecting  the  larynx,  deglutition  may  be  more  or  less 
uneasy  or  painful,  or  even  difficult;  and  if  the  epiglottis  is  ulcerated  or 
destroyed,  the  act  of  swallowing  becomes  much  affected,  or  even  impos- 
sible, materials  being  then  very  apt  to  pass  into  the  air-passage.  In 
exceptional  cases  of  certain  lung-affections  the  patient  may  also  experi- 
ence some  difficulty  in  deg'lutition. 

9.  The  general  aspect  and  posture  of  tbe  patient  often  afford  im- 
portant indications  in  connection  Avith  diseases  of  the  respiratory  organs, 
and  therefore  should  always  receive  particular  attention. 


II.  PHYSICAL  AND  OTHER  METHODS  OF  EXAMINATION. 

Physical  examination  constitutes  an  essential  and  most  important  part 
of  clinical  investigation  directed  to  the  respiratory  organs,  and  this 
subject  needs  therefoi-e  to  be  discussed  as  fully  and  completely  as  the 
limits  of  this  work  permit,  though  it  will  be  impossible  to  enter  into 
lengthy  details. 


A.  EXAMINATION  OF  THE  LARYNX  AND  TRACHEA. 

Physical  examination  directed  to  the  investigation  of  moi-bid  con- 
ditions affecting  the  larjmx  or  trachea  includes  : — 

1.  External  examination  of  the  neck. — This  may  reveal, for  example, 
the  presence  of  any  tumour  interfering  with  the  main  air-tube,  or  a 
fistulous  communication  with  its  interior.  Direct  examination  over  the 
larynx  and  trachea,  by  means  of  palpation  and  auscultation  more  espe- 
cially,  may  also  be  useful,  the  latter  method  detecting  alterations  in  the 
breath-sounds,  or  revealing  local  adventitious  sounds.  It  is  said  that  the 
vocal  fremitus  on  the  two  sides  of  the  larynx  may  differ  in  intensity,  if 
one  vocal  cord  is  paralyzed. 

2.  Examination  of  the  throat  internally. — Much  information  is 
often  gained  by  inspecting  this  part  with  a  good  light,  as  in  many  cases 
the  throat  and  larynx  are  aff'ected  with  similar  morbid  conditions.  The 
state  of  the  epiglottis  can  also  be  frequently  made  out  in  this  manner, 
ihe  finger  may  likewise  be  employed  sometimes  with  advantage,  to  feel 
the  epiglottis,  ccdematous  swelling,  a  foreign  body,  or  a  growth. 

3.  Examination  of  the  chest — This  will  show  whether  there  is  any 
obstruction  to  the  entrance  of  air  into  the  lungs  ;  or  if  there  is  any 
tumour  m  the  thorax,  disturbing  the  functions  of 'the  main  air-tube. 

4.  Examination  with  the  laryngoscope — The  laryngoscope  is  the 
special  instrument  employed  for  determining  the  state  of' the  upper  part 
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of  the  windpipe  by  inspection,  and  although  it  is  possible  in  many- 
instances  to  come  to  a  tolerably  accurate  conclusion  on  this  matter  with- 
out its  aid,  yet  the  exact  conditions  present  can  only  be  positively 
ascertained  by  the  use  of  this  apparatus.  It  is  also  serviceable  for  the 
purpose  of  applying  local  i-emedies,  and  in  the  performance  of  operations. 

The  laryngoscope  consists  of  an  apparatus  for  illuminating  the  back  of 
the  throat ;  and  a  small  mirror,  which  is  introduced  into  this  region  in 
such  a  way  as  to  reflect  an  image  of  the  interior  of  the  larynx.  Illu- 
mination is  usually  carried  out  by  reflection,  a  mirror  being  attached 
to  the  observer's  head  in  various  ways,  which  is  made  to  reflect  either 
solar  light,  or,  more  commonly,  light  derived  from  some  artificial  soui-ce. 
Jfumerous  lamps  have  been  invented,  but  any  lamp  which  yields  a 
clear,  strong,  and  steady  light  will  suffice  for  ordinai-y  purposes.  Direct 
illumination  is  also  employed,  either  by  means  of  a  suitable  gas-  or  oil- 
lamp  having  a  powerful  lens,  or  by  the  oxy-hydrogen  or  electric  light. 
The  throat-mirrors  ordiiiarily  used  are  circular,  varying  in  diameter  fi-om 
half-an-inch  to  an  inch  ;  but  if  the  tonsils  are  enlarged,  oval  or  ovoid 
mirrors  may  be  employed.  They  are  made  of  glass  backed  with 
a  coating  of  silver;  mounted  in  German  silver;  and  fixed  at  an  angle  of 
about  120°  to  a  slender  shank,  which  is  inserted  into  a  handle. 

Mode  of  examination.  The  patient  sits  opposite  the  observer  with  the 
head  inclined  very  slightly  backwards,  an  interval  of  about  a  foot  being 
left  between  their  faces.  The  lamp  is  placed  at  the  side  of  the  patient, 
the  flame  being  on  a  level  with  the  eyes.  The  mouth  being  opened  as 
widely  as  possible,  and  the  tongue  protruded,  this  is  held  gently  between 
the  thumb  and  forefinger  of  the  left  hand,  covered  with  a  handkerchief 
or  soft  napkin.  By  means  of  the  reflector  the  light  is  then  directed  to 
the  back  of  the  thi-oat,  so  that  the  centre  of  the  disc  corresponds  to  the 
base  of  the  uvula.  The  throat-mirror  having  been  properly  warmed 
over  the  lamp,  is  now  inti^oduced,  the  handle  being  held  between  the 
thumb  and  fingers  of  the  right  hand ;  its  reflecting  surface  is  directed 
more  or  less  obliquely  downwards,  while  the  opposite  surface  touches 
the  base  of  the  uvula,  which  should  be  pushed  gently  upwai'ds  and 
backwards.  In  order  to  facilitate  the  introduction  of  the  mirror,  it  is 
often  necessary  to  make  the  patient  take  a  deep  breath,  or  repeat  the 
sound  "  a,"  as  in  "  fate."  Some  persons  can  bear  laryngoscopic  examina- 
tion for  any  length  of  time,  if  it  is  properly  conducted,  but  in  most  cases 
it  is  better  to  introduce  the  mirror  several  times  in  succession  for  a  few 
seconds  each  time.  In  some  cases  it  is  necessary  to  deaden  sensation 
in  the  throat  by  sucking  ice,  or  by  the  application  of  cocaine. 

It  is  requisite  to  become  familiar  with  the  appearances  observed 
with  the  laryngoscope  in  the  healthy  larynx,  before  this  instrument  can 
be  of  any  service  in  investigating  diseased  conditions.  The  morbid 
conditions  which  may  be  detected  are  : — 1.  Changes  in  colour,  due 
to  congestion,  inflammation,  or  other  causes.  2.  Alterations  in  the 
size,  shape,  and  position  of  the  epiglottis.  3.  Thickening  of  tissues, 
with  irregularity,  resulting  from  chronic  inflammation.  4.  (Edematous 
swelling.  5.  Various  deposits,  especially  croupous  or  diphtheritic. 
6.  Ulcerations.  7.  Morbid  growths  or  tumours.  8.  Changes  in  the  shape 
and  size  of  diffei'ent  parts,  particularly  of  the  opening  of  the  glottis. 
9.  Derangement  of  the  action  of  the  muscles  of  the  glottis,  as  observed 
during  the  act  of  breathing  or  vocalization.  The  laryngoscope  may  also 
reveal  the  presence  of  a  foreign  body  in  the  air-tube ;  and  it  can  some- 
times be  employed  for  examining  the  trachea. 
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B.    EXAMINATION  OF  THE  CHEST. 

Physical  examination  of  the  chest  includes  that  of  its  walls ;  and  of 
its  several  contents.  The  present  section  will  be  mainly  devoted  to  a 
consideration  of  the  subject  so  far  as  it  applies  to  the  respiratory 
apparatus;  other  structures  must,  however,  be  alluded  to  more  or 
less,  but  the  examination  of  the  heart  and  vessels  will  be  treated  of 

separately.  _  ,.    ,  .        ,  , 

There  are  some  general  points  of  practical  importance  to  which  it  is 
desirable  to  call  attention  at  the  outset.  1.  A  knowledge  of  the  anatomy 
and  physiology  of  the  thorax  and  its  contents  is  essential  before  physical 
examination  can  be  applied  with  any  advantage  to  the  investigation  of 
their  morbid  conditions.  It  is  also  requisite  to  be  familiar  with  the  normal 
physical  signs,  and  hence  students  should  first  practise  the  examination 
of  healthy  individuals.  2.  When  investigating  for  disease  the  chest 
should  be'  as  a  rule,  exposed  to  the  full  extent  that  any  individual  case 
may  require.  It  is  often  necessary  to  strip  the  chest  and  upper  part  of 
the  abdomen  completely,  and  in  the  case  of  males  and  children  there 
need  be  no  hesitation  about  doing  this  ;  the  examination  of  females  must 
of  course  be  conducted  witb  due  regard  to  decency.  To  make  a  practice 
of  examining  the  thorax  through  garments  is  most  objectionable.  This 
remark,  however,  only  applies  to  those  cases  in  which  there  is  no  danger 
from  exposing  the  chest.  In  some  instances  this  cannot  be  done  at  all, 
or  only  a  very  small  portion  should  be  uncovered  at  a  time.  3.  The 
patient  should  assume  an  appropriate  position,  the  objects  aimed  at 
being  to  place  the  superficial  structures  under  such  conditions  that  they 
will  not  interfere  with  the  production  or  perception  of  the  physical 
signs ;  and  to  enable  the  operator  to  conduct  the  examination  in  a 
comfortable  and  unrestrained  attitude.  Ordinarily,  when  the  front  of 
the  chest  is  being  examined,  the  patient  should  sit  or  stand  with  the 
hands  hanging  down  by  the  sides.  A  slightly  stooping  posture,  with 
the  head  bent  forward  and  the  arms  well  folded  across  the  chest,  so  that 
the  scapulte  are  drawn  away  from  the  spine,  and  the  muscles  put  on 
the  stretch,  answers  best  for  the  examination  of  the  back.  The  sides 
are  most  conveniently  reached  by  having  the  arms  raised  vertically  above 
the  head.  Of  course  the  position  has  in  many  cases  to  be  modified  on 
account  of  the  patient  being  confined  to  bed,  or  even  being  unable  to  be 
moved.  4.  The  investigation  ought  to  be  carried  out  thoroughly  and 
completely,  whenever  circumstances  seem  to  require  this,  every  part  of 
the  chest  being  explored.  Certain  regions,  however,  demand  special 
attention,  namely,  those  corresponding  to  the  apices  of  the  lungs,  both 
in  front  and  behind ;  to  their  bases  posteriorly  and  laterally ;  and  to  the 
beart  and  great  vessels.  5.  It  is  most  desirable  that  the  examination 
should  be  conducted  in  a  systematic  and  orderly  manner.  The  different 
methods  should  be  gone  through  in  regular  succession,  the  lungs  being 
first  attended  to,  and  then  the  heart  and  vessels.  In  many  cases  it  is 
advisable  to  complete  the  examination  of  a  particular  region  before 
proceeding  to  another  part  of  the  chest.  It  must  be  remembered  that 
the  various  structures  within  the  thorax  mutually  affect  the  physical 
signs  which  they  severally  present ;  and  that  examination  of  one  organ 
may  aid  in  detecting  some  morbid  condition  in  another.  6.  Repeated 
examination  may  be  needed  before  a  satisfactory  diagnosis  can  be 
arrived  at.    Moreover,  in  many  acute  cases  the  physical  signs  should  bo 
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noted  at  frequent  intervals,  in  order  to  observe  their  progress  ;  while  in 
the  course  of  affections  which  are  known  to  have  a  tendency  to  impli- 
cate the  thoracic  organs,  these  organs  must  be  examined  as  often  as 
the  nature  of  the  case  seems  to  require.  7.  Certain  conditions  which 
inflaence  the  physical  signs  both  in  health  and  disease  must  always  be 
taken  into  account.  These  are  the  state  of  the  chest-walls,  as  regards 
the  amount  of  fat  and  muscle,  and  the  conditions  of  the  ribs  and  car- 
tilages ;  the  form  of  the  thorax  ;  the  part  over  whicli  the  examination  is 
made ;  the  age  and  sex  of  the  individual  examined ;  the  state  of  the 
nervous  system,  nervousness  and  hysteria  materially  affecting  the 
respiratory  and  cardiac  actions  ;  the  manner  in  which  the  breatliing  is 
carried  on,  many  persons  needing  instruction  as  to  how  to  perform  this- 
act ;  and  the  amount  of  air  contained  in  the  lun^js,  according  to  the 
stage  of  the  respiratory  act  as  regards  inspiration  and  expiration. 
8.  When  examining  opposite  sides  of  the  chest,  with  the  view  of  compar- 
ing them,  care  must  be  taken  that  the  examination  is  made  over  cori'e- 
sponding  regions,  and  in  precisely  the  same  manner.  9.  A  preliminary 
acquaintance  with  the  principles  or  theory  of  physical  examination  is 
highly  desirable,  but  the  student  must  remember  that  by  long-continued 
training  and  experience  alone  can  he  become  thoroughly  grounded  in 
the  practical  application  of  these  principles.  10.  Physical  signs  are  in^ 
the  main  but  indications  of  certain  physical  conditions;  and,  therefore, 
in  order  to  appreciate  the  significance  of  the  signs  elicited  in  any  par- 
ticular disease,  the  abnormal  physical  conditions  associated  with  such 
disease  mast  be  clearly  understood. 


DIVISIONS  OF  TEE  THORAX. 

For  the  purpose  of  describing  the  situation  and  limits  of  physical 
signs  elicited  in  connection  with  the  chest,  certain  imaginar}'-  lines  are 
draAvn,  and  regions  marked  off,  the  chief  of  which  are  as  follows : — 

I.  Lines. — These  are  drawn  vertically  from  the  top  to  the  bottom  of 
the  chest,  and  are  thus  named  according  to  their  position: — 1.  Mid- 
sternal.  2.  Right  and  left  lateral  sternal.  3.  Nipple-  or  mammary-line. 
4.  Acromial,  extending  from  the  acromion  process.  5.  Mid- axillary., 
6.  Scapular,  along  the  vertebi^al  border  of  the  scapula.    7.  Mid-spinal. 

II.  Regions.— These  may  be  arranged  in  the  following  manner: — 

1.  Median,  included  within  the  width  of  the  sternum: — a.  Supra- 
sternal, corresponding  to  the  depression  above  the  sternum.  h.  Upper 
sternal,  extending  to  the  lower  border  of  the  third  cartilages,  c.  Lower 
sternal  from  the  third  cartilages  to  the  lower  end  of  the  sternum. 

2.  Antero-lateral,  bounded  internally  by  the  margin  of  the  sternum  ; 
externally  by  the  acromial  line  on  each  side  -.—a.  Sitpra-cla.vic7ilar,  includ- 
ino-  the  space  above  the  clavicle,  and  bounded  superiorly  by  a  line  from 
the  outer  third  of  this  bone  to  the  trachea,  h.  Clavicular,  corresponding 
to  the  inner  half  or  two-thirds  of  the  clavicle,  c.  Infra-clavicular,limited 
below  by  the  lower  margin  of  the  third  rib.  d.  Mammary,  from  the 
third  rib  to  the  lower  border  of  the  sixth,  e.  Infra-mammary,  from  the 
sixth  rib  to  the  lower  margin  of  the  thorax. 

3.  Lateral,  bounded  in  front  by  tlie  acromial  line;  behind  by  the 
axillary  border  of  the  scapula :— a.  Axillary,  from  the  apex  of  the  axilla 
down  to  a  line  continuous  with  the  lower  boundary  of  the  mammai-y 
region.  h.  Infra-axillai-y,  from  the  above  line  to  the  lower  margin  of  the 
thorax. 


EXAMINATION  OF  THE  CHEST. 


405 


4.  Posterior,  from  the  axillary  edge  of  the  soapula  to  the  middle  line 
behind : — a.  Supraspinous  or  superior  scapular,  corresponding  to  the 
supra-spinous  fossa  of  the  scapula,  h.  Infra-spinoits  or  inferior  scapular, 
opposite  the  infra-spinous  fossa,  c.  Infra-scapular,  below  the  scapula 
to  the  margin  of  the  thorax,  and  extending  internally  to  the  spine. 
d.  Inter-scapular,  including  the  space  between  the  base  of  the  scapula 
and  the  spinous  processes  of  the  corresponding  dorsal  vertebriB. 

METHODS  AND  OBJECTS  OF  PHYSICAL  EXAMINATION. 

It  is  necessary  to  have  a  clear  comprehension  of  the  different  methods 
of  examination  employed  in  connection  with  the  chest,  with  regard  to 
their  nature ;  the  manner  in  which  they  are  severally  performed ;  and 
what  each  is  capable  of  teaching ;  therefore  a  brief  outline  of  this  part 
of  the  subject  will  now  be  given. 

I.  Inspection. — This  merely  signifies  "  the  act  of  looking,"  and  all 
that  need  be  said  about  the  mode  of  condacting  it  is  that  different 
views  of  the  chest  must  be  taken,  from  the  sides  and  behind  as  well  as 
from  the  front ;  and  that  a  good  light  should  be  obtained.  Inspection 
reveals  : — 1.  The  state  of  the  superficial  parts,  as  regards  colour,  a'dema, 
amount  of  fat,  fulness  of  the  veins,  and  other  conditions.  2.  The  shape 
and  size  of  the  thorax,  along  with  which  may  be  noted  the  state  of  the 
supra-sternal  and  supra-clavicular  depressions ;  the  direction  of  the 
ribs  ;  the  charactei's  of  the  intercostal  spaces  ;  the  size  of  the  costal 
angles,  that  is,  the  angle  between  the  ensiform  cartilage  and  the  con- 
tiguous rib-cartilages  on  each  side;  and  the  relative  height  of  the 
shoulders.  3.  The  frequency,  extent,  and  characters  of  the  respiratory 
movements. 

II.  Palpation,  Manipulation,  or  Application  of  the  Hand. — The 

palmar  surface  of  the  hand  and  fingers  is  applied  to  the  chest,  in  order  to 
appreciate  certain  impressions  which  are  capable  of  being  conveyed  by 
the  sense  of  touch.  In  some  cases  it  may  be  necessary  to  grasp  the  sides, 
particularly  in  the  examination  of  children  ;  in  others  only  the  tips  of 
the  fingers  need  be  used,  especially  when  it  is  desired  to  localize  certain 
signs  ;  but  generally  it  is  best  to  feel  with  as  much  of  the  hand  as  can 
be  applied.  The  objects  of  palpation  are  : — I.  To  give  more  accurate 
information  with  regard  to  the  signs  revealed  by  inspection.  2.  To  deter- 
mine the  existence  and  characters  of  various  kinds  of  fremitus.  This 
term  comprehends  certain  tactile  sensations  conveyed  to  the  surface  of 
the  chest,  and  which  are  classed  as  :  —  (i.)  Vocal  and  cry -fremitus,  produced 
by  the  act  of  speaking  or  crying,  (ii.)  Tussive  fremittos,  originated  by 
coughing,  (iii.)  lihonchal  fremitus,  due  to  the  passage  of  air  during  the 
act  of  breathing  through  the  air-tubes  or  into  cavities,  when  certain 
physical  conditions  are  present,  (iv.)  Friction  fremitus,  elicited  by  the 
rubbing  together  of  roughened  surfaces  of  the  pleura  during  respiration. 
•J.  To  detect  the  presence  of  any  Jkictuation ;  or  of  succussion-movement. 

III.  Mensuration  or  Measurement. — In  some  cases  it  is  important 
to  obtain  accurate  information  as  to  the  size  and  shape  of  the  chest ; 
and  the  extent  of  the  I'espiratory  movements.  For  this  purpose  certain 
measurements  are  taken,  either  while  the  chest  is  at  rest,  or  in  different 
states  as  regards  expiration  and  inspiration.  The  only  measurements 
hkely  to  be  required  are  :— I.  Circular  or  circumferential,  in  different 
parts  of  the  chest.    2.  Semi-circular,  so  as  to  compare  the  two  sides. 
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3.  Antero-posterior,  in  tlie  middle  line  and  on  either  side,  especially  under 
the  clavicles  ;  and  transverse  or  lateral ;  at  the  same  time  noticing  the 
relations  of  these  two  diameters.    4.  Vertical,  from  the  middle  of  the  ' 
clavicle  to  the  lower  margin  of  the  thorax.    5.  Local,  particularly  from  . 
the  nipple  to  the  mid-sternal  line  ;  and  from  the  same  point  to  the  ; 
clavicle  on  each  side.    The  requisite  instruments  include  an  ordinary  ; 
tape-measure ;  a  double  tape-measure,  made  by  uniting  two  tapes  in  ' 
such  a  manner  that  they  start  in  opposite  directions  from  the  same  i 
point,  which  is  useful  for  comparing  the  two  sides,  the  point  of  junction  \ 
being  applied  to  the  middle  line  Ijehind,  and  the  tapes  drawn  round,  * 
one  on  each  side  of  the  chest,  until  they  meet  in  the  mid-sternal  line ; 
and  diiferent  movable  calipers,  by  which  the  diameters  are  taken.  ' 
Several  ingenious  instruments  have  been  invented  for  the  purpose  j 
of  indicating  the  respiratory  movements  very  precisely,  such  as  the 
stethometer,  thoracometer,  and  stethograph,  but  in  my  opinion  they  are  ' 
not  of  much  clinical  value.    The  same  remark  applies  to  the  spirometer,  1 
an  apparatus  by  which  the  vital  capacity  of  the  lungs  is  determiued  ;  ■ 
and  to  the  pneumatometer,  which  measures  the  force  of  inspiration  and 
expiration  respectively. 

In  some  instances  it  is  essential  to  get  an  outline  of  the  shape  as  well  , 
as  of  the  size  of  the  two  sides  of  the  chest  in  different  parts,  in  order  to 
determine  the  exact  capacity  of  each  half,  as  this  depends  much  on  the  ! 
form,  the  measurement  being  sometimes  actually  less  on  the  side  which  j 
has  the  larger  sectional  area  and  volume.    This  is  accomplished  by  I 
means  of  the  cyrtometer,  and  a  convenient  form  of  the  instrument  consists  • 
of  two  portions  of  flexible  lead- tubing  of  small  calibre,  united  by  a  shoi-t 
piece  of  india-rubber  tubing.    The  latter  is  fixed  over  the  spine,  and  the 
two  parts  of  lead-tubing  are  brought  round  the  sides  until  they  meet  in  | 
the  middle  line  in  front.    When  the  apparatus  is  removed  it  indicates  , 
the  shape  as  well  as  the  size  of  each  lateral  half  of  the  chest,  and  the  ] 
outline  may  then  be  traced  on  paper.  j 

IV.  Percussion. — By  this  term  is   meant  "  the  act  of  sti-iking,"  i 
and  it  affords  signs  of  the  highest  value  in  diagnosis.    There  are  two 
ways  of  performing  percussion,  namely,  first,  by  striking  the  part  under 
examination  directly,  which  is  called  immediate  or  direct  percussion ;  I 
secondly,  by  placing  something  on  the  surface,  technically  named  a 
pleximeter,  and  percussing  over  this,  which  is  termed  mediate  or  indirect 
percussion.    As  a  rule  the  latter  mode  should  be  employed,  but  the 
former  is  useful  sometimes,  especially  when  percussing  over  a  bone,  such 
as  the  clavicle.    A  great  deal  of  discussion  has  been  carried  on  as  to 
the  relative  value  of  instruments  or  of  the  fingers  in  percussion.    Some  j 
practitioners  use  small  plates  made  of  ivory  or  other  materials  to  place  j 
on  the  chest ;  and  a  light  flexible  hammer  or  plessor  to  strike  Avith.  i 
Other  instruments  are  also  employed,  but  without  entering  into  any  1 
discussion  on  the  subject,  I  venture  to  express  the  opinion  that  the  use  1 
of,  the  fingers  is  much  preferable,  and  answers  every  necessary  purpose.  ^ 
The  following  description  may  give  some  notion  as  to  how  this  mode  j 
of  examination  is  to  be  conducted :— One  of  the  fingers  of  the  left 
hand  should  be  used  as  a  pleximeter,  especially  the  fore-  or  middle- 
finger,  but  the  little-finger  is  conveniently  applied  when  percussing 
above  the  clavicle.    It  must  be  laid  on  evenly  and  firmly,  with  the  ' 
palmar  aspect  next  the  surface  of  the  chest.    Percussion  must  then  be  | 
made  with  the  ends  of  the  fingers  of  the  right  hand,  the  nails  being  j 
appropriately  shortened.    Some  percuss  with  all  the  fingers,  either  ar-  j 
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rano'ed  in  a  line,  or  gathered  into  a  cone  with,  the  thumb  ;  others  employ- 
only  three,  two,  or  even  one  finger.  It  is  well  to  practise  all  methods, 
but  ordinarily  the  fore-  and  middle-fingers  together  answer  best,  or  the 
middle-finger  alone.  The  force  employed  must  vary  according  to  cir- 
cumstances, but  usually  it  should  only  he  moderate.  Tlie  stroke  should 
be  made  perpendicularly  to  the  surface;  from  the  wrist;  quickly  and 
sharply ;  the  fingers  not  being  allowed  to  remain  on  for  too  long  a  time. 

The  objects  of  percussion  are: — 1.  To  elicit  certain  sounds.  2.  To 
bring  out  different  sensations,  such  as  the  amount  of  resistance,  elasticity, 
fluctuation,  and  other  objective  feelings.  These  physical  signs  will  be 
considered  in  detail  further  on. 

V.  Auscultation. —  This  signifies  the  "  act  of  listening,"  which  may 
also  be  performed  in  two  ways.  The  ear  may  be  applied  to  the  chest 
either  directly,  or  only  with  the  intervention  of  a  handkerchief  or  towel, 
or  of  part  of  the  clothing,  which  is  termed  immediate  or  direct  auscul- 
tation ;  or  the  stethoscope  is  employed  as  a  medium  of  communication 
between  the  part  to  be  examined  and  the  ear  of  the  operator,  this 
mode  of  examination  constituting  mediate  or  indirect  aiiscultation.  For 
many  reasons  the  latter  method  should  be  adopted  as  a  rule ;  but  the 
former  is  often  practised  with  advantage,  especially  in  the  examination 
of  children  and  fat  persons,  and  when  auscultation  is  performed  over  the 
back.  It  is  impossible  here  to  enter  into  any  discussion  with  regard  to  the 
numerous  stethoscopes  which  have  been  invented.  A  great  deal  more  de- 
pends upon  the  ability  to  practise  auscultation,  and  a  knowledge  of  what 
is  to  be  heard,  than  on  the  kind  of  instrument  employed  ;  and  any  simple 
ordinaiy  stethoscope  answers  perfectly  well,  if  the  auscultator  is  com- 
petent. A  convenient  instrument  is  one  made  of  a  single  piece  of  wood, 
such  as  deal  or  cedar,  with  a  moderate-sized  hollow  stem,  a  well-fitting 
and  slightly-hollowed  ear-piece,  and  a  rather  small  chest-extremity, 
which  will  fi.t  into  the  intercostal  spaces.  In  using  the  stethoscope,  care 
must  be  taken  that  the  chest-end  is  applied  in  its  whole  circumference, 
without  undue  pressure  ;  and  also  that  the  ear  is  properly  placed  upon 
the  ear-piece.  During  auscultation  the  instrument  must  not  be  held  by 
the  fingers ;  and  care  must  be  taken  that  it  is  not  touched  by  clothing  or 
any  other  article  which  might  occasion  abnormal  sounds.  Various  forms 
of  flexible  binaural  stethoscopes  are  now  much  employed,  and  they  have 
certain  advantages. 

So  far  as  the  respiratory  organs  are  concerned,  the  objects  of  ausculta- 
tion are  to  investigate  sounds,  namely : — 1.  The  respiratory  or  hreath- 
sounds.  2.  Males  or  rhonchi,  which  include  adventitious  sounds  originat- 
ing in  the  lungs  or  air-tubes  from  certain  abnormal  physical  conditions. 
3.  Friction-sounds,  due  to  the  rubbing  together  of  roughened  surfaces 
of  the  pleura.  4.  Certain  peculiar  sounds,  namely,  metallic  tinkling, 
amphoric  echo,  and  the  bell-sound,  which  are  met  with  in  rare  conditions 
of  the  lungs  or  pleurfe.  5.  Vocalresonance,  or  the  sound  produced  during 
the  act  of  speaking  or  crying.  6.  Tussive  resonance,  or  the  sound  elicited 
by  the  act  of  coug-hing:. 

Vi.  Hippocratic  succussion. — This  mode  of  examination  is  rarely 
required,  and  it  simply  means  "  shaking  the  patient,"  when  a  splashing 
sensation  is  felt,  or  a  splashing  sound  is  heard  in  exceptional  cases,  where 
a  mixture  of  air  and  fluid  exists  in  the  pleural  cavity,  or  in  a  laro-e 
pulnionnry  vomica.  ' 

VII.  Determination  of  the  displacement  of  organs  is  ordinarily 
ranked  as  a  special  method  of  examination,  but  in  reality  it  is  merely  a 
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conclusion  founded  on  the  information  derived  from  some  of  the  other 
modes  already  considered.    At  the  same  time  displacement  of  organs 
both  thoracic  and  abdominal,  often  gives  most  valuable  indications  in  the 
diagnosis  of  abnormal  conditions  within  the  chest. 

VIII.  The  use  of  the  aspirateur,  exploratory  trochar,  or  allied 
apparatus  may  bs  classed  as  a  mode  of  examination,  and  these  instru- 
ments occasionally  afford  most  important  assistance  in  the  diagnosis 
of  morbid  conditions  within  the  thorax. 

Other  modes  of  examination  are  exceptionally  employed,  but  they  are 
not  of  sufficient  practical  value  to  call  for  notice  in  this  work. 

SPECIAL  PHYSICAL  SIGNS. 
Having  given  this  outline  of  the  modes  of  examination,  the  physical 
signs  will  now  be  considered  under  the  following  headings : — I.  Suape 
AND  Size  of  the  Chest.    II.  Movements  of  Respiration.    III.  Various 
KINDS  OF  Fremitus.     IV.  Percussion-signs.     V.  Auscultation-signs. 

VI.  SUCCUSSION-SIGNS. 


I.  SHAPE  AT^D  SIZE  OF  THE  CHEST. 

The  shape  and  size  of  the  chest  are  ascertained  by  inspection,  palpation, 
and  measurement.  They  may  be  considered  together,  as  they  generally 
bear  a  close  relation  to  each  other,  the  thorax  being  larger  in*  pi-oportion 
as  it  approaches  the  circular  form;  while  both  its  capacity  and  its  shape 
depend  considerably  on  the  direction  of  the  ribs,  and  on  their  relative 
position  to  each  other.  In  healthy  children  the  thorax  is  comparatively 
large,  and  nearly  circular  in  form  j  in  adults  it  is  usually  more  or  less 
elliptical  during  ordinary  breathing,  the  long  diameter  being  transverse. 
Many  diversities  of  foi^m  may,  however,  be  observed  within  the  range 
of  health,  and  although  there  ought  to  be  no  obvious  want  of  symmetry 
between  the  two  sides,  slight  differences  can  generally  be  detected. 

A.  deviations  from  the  normal  not  due  to  existing  disease. 

1.  The  thoi'-ax  may  be  sviall  and  contracted  in  its  capacity,  this  con- 
dition being  either  congenital  or  acquired.  Two  forms  of  small  chest 
are  met  with,  namely  : — a.  That  in  which  the  ribs  are  very  oblique,  and 
the  intercostal  spaces  widened  about  the  junction  of  the  true  ribs  with 
their  cartilages,  while  the  ribs  posteriorly  are  approximated  more 
closely  to  each  other;  the  chest  is  long  and  narrow  in  all  its  diameters  ; 
the  costal  angles  are  very  acute ;  while  the  scapulte  are  often  tilted  up 
behind,  so  as  to  resemble  wings,  this  form  of  chest  having  on  this 
account  been  termed  alar  or  winged,  b.  That  in  which  the  front  of  the 
chest  is  flattened,  so  that  the  antero-posterior  diameter  is  verj  small. 
Both  these  conditions  may  co-exist  in  the  same  case. 

2.  Some  important  deformities  of  the  chest  are  originated  during  the 
period  of  infancy  and  childhood,  in  consequence  of  an  insufficient  amount 
of  air  entering  the  lungs  during  the  act  of  breathing.  This  may  be  due 
either  to  some  obstruction  in  the  air-passage  ;  to  a  weak  condition  of 
the  muscles  which  expand  the  chest ;  or  to  both  these  causes  combined  ; 
and  the  deformities  are  more  liable  to  occur  in  proportion  to  the  yielding 
nature  of  the  thoracic  walls,  being  therefore  very  readily  produced  in 
rickety  subjects.  When  these  conditions  exist,  sufficient  air  does  not 
reach  tlie  lungs  during  inspiration  to  enable  them  to  fill  up  the  vacuum 
produced  by  the  descent  of  the  diaphragm,  and  hence  the  chest  is  driven 
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in  to  a  greater  or  less  degree  by  extei-nal  atmospheric  pressure,  being 
also  partly  drawn  in  by  the  action  of  the  diaphragm  and  possibly  of 
other  muscles.  The  chief  diseases  originating  the  obstruction  which 
leads  to  deformity  of  the  chest  are  bronchitis ;  whooping-cough ; 
laryngismus  stridulus  ;  croup;  and  chronic  enlargement  of  the  tonsils,  or 
jidenoid  growths  in  the  naso-pharyngeal  region. 

Pour  special  deformities  of  the  chest  have  to  be  described,  namely : — 
a.  Transversely  constricted.    This  is  a  very  frequent  deviation  from 
the  normal,  the  lower  part  of  the  chest  presenting  in  front  a  more  or 
less  deep  groove  or  depression,  passing  obliquely  outwards  and  down- 
wards from  the  ensiforni  cartilage. 

h.  Pig eon-hr east.  Here  there  is  a  falling-in  of  the  true  ribs  on  each 
side,  so  that  they  become  more  or  less  straight  in  front  of  their  angles, 
while  the  sternum  is  actually  or  seems  to  be  projected  forwards.  Hence 
a  transverse  section  of  the  chest  would  be  triangular,  with  the  base 
behind  and  the  apex  in  front.  The  ensiform  cartilage  is  also  frequently 
bent  sharply  backwards  at  its  junction  with  the  steimum.  where  there  is 
consequently  an  angular  ridge  or  prominence.  More  or  less  transverse 
constriction  is  always  observed  along  with  the  pigeon-breast. 

c.  Anteriorly -depressed.  Occasionally  the  part  of  the  sternum  below 
the  third  cartilages  is  considerably  depressed,  so  as  to  present  a  con- 
cavity of  variable  depth,  carrying  with  it  the  contiguous  portions  of  the 
rib-cartilages.  In  some  instances  this  deformity  is  congenital,  but  this 
is  by  no  means  always  the  case. 

d.  Bichety.  Many  will  not  recognize  a  special  form  of  rickety  thorax, 
but,  while  it  may  be  merely  an  ordinai-y  pigeon-breast,  undoubtedly  the 
form  of  chest  in  rickets  is  not  uncommonly  very  peculiar  and  character- 
istic. It  is  more  or  less  flattened  posteriorly  as  far  as  the  angles  of  the 
ribs,  where  there  is  a  marked  bend;  on  each  side  a  groove,  varying  in 
breadth  and  depth,  runs  obliquely  dowmvards  and  outwards,  which  may 
extend  from  the  fii"st  to  the  ninth  or  tenth  ribs,  but  is  most  marked 
about  opposite  the  fifth,  sixth,  and  seventh ;  this  corresponds  mainly  to 
the  line  of  junction  of  the  ribs  with  their  cartilages,  which  is  indicated 
by  a  series  of  nodular  swellings,  but  the  bottom  of  the  groove  is  formed 
more  by  the  ribs  than  by  the  cartilages.  In  front  of  this  groove  the 
cartilages  are  more  or  less  curved,  and  the  sternum  is  somewhat  pro- 
minent, so  that  the  antero-posterior  diameter  is  increased.  The  longest 
lateral  diameter  is  opposite  the  angle  of  junction  between  the  dorsal  and 
lateral  regions  ;  and  the  shortest  corresponds  with  the  bottom  of  the 
lateral  depressions.  The  solid  organs  underneath  will  influence  the  form 
of  the  rickety  chest. 

3.  The  thorax  may  be  deformed  as  the  result  of  occupation ;  of  the 
pressure  of  stays  or  belts ;  or  of  previous  injury  to,  or  disease  of  the 
libs  or  spinal  column.  Spinal  disease  often  gives  rise  to  extreme 
di.stortion. 


B.  CHANGES    JN    .SHAl'K    AND    SIZE    DUE    TO    EXISTING  DISEASE. 

1.  General  enlargement. — In  this  condition  the  chest  is  more  or  less 
-expanded,  approaching  to  the  form  and  size  which  it  presents  after  a 
deep  inspiration,  or  even  going  beyond  this,  so  as  to  become  "  barrel- 
shaped."  The  enlargement  may  involve  the  whole  length  of  the  thorax, 
or  only  its  upper  or  lower  part.  Causes,  a.  Emphysema  usually! 
•0.  Doable  pleuritic  effusion  very  rarely. 
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2.  General  diminution. — This  is  the  opposite  of  enlargement,  and  the 
thorax  may  assume  either  the  alar  or  flattened  form.  It  often  results 
from  phthisis,  but  the  two  sides  are  rarely  contracted  to  an  equal  extent, 
while  local  depressions  ai-e  usually  observed  in  this  disease. 

3.  Unilateral  enlargement. — An  enlarged  side  is  usually  more  rounded 
than  the  opposite  one,  and  appears  to  be  short,  having  a  comparatively 
long  antoro-posterior  diameter,  and  a  large  costal  angle.  The  corres- 
ponding shoulder  is  raised ;  and  the  spine  tends  to  be  curved  towards 
the  opposite  side.  Causes,  a.  Conditions  of  the  pleura,  (i.)  Pleuritic 
effusion  in  the  great  majority  of  cases,  (ii.)  Occasionally  pneumo- 
thorax, hydro-pneumothorax,  or  pyo-pneumothorax.  (iii.)  Yery  rarely 
hfemothoi'ax.  b.  Conditions  of  the  lung,  (i.)  Hypertrophy  or  distension 
of  one  lung,    (ii.)  Extensive  cancer  or  sarcoma. 

4.  Unilateral  diminution — Retraction. — The  characters  are  the  reverse 
of  those  observed  in  enlargement,  the  entire  side  being  small  and 
cramped,  while  the  i-ibs  are  aggregated  together  to  a  variable  degree. 
Causes,  a.  In  most  instances  pleuritic  agglutination,  binding  down  the 
lung  so  that  it  cannot  expand.  In  all  cases  of  retracted  side  pleuritic 
adhesions  are  formed  after  a  while,  h.  Collapse  of  the  lung  from  any 
cause,  c.  Changes  in  the  pulmonary  structure  diminishing  the  volume 
and  power  of  expansion  of  one  lung,  namely,  phthisis  ;  chronic  or  inter- 
stitial pneumonia  ;  primary  cancer. 

5.  Local  enlargement — Bulging. — This  alteration  necessarily  varies 
miich  in  its  situation,  extent,  and  form,  and  careful  measurement  may  be 
required  in  order  to  determine  it  accurately.  Causes.  The  most  frequent 
and  important  causes  of  bulging  of  the  chest  are  enlargement  of  the  heart ; 
pericardial  effusion ;  and  aneurism  of  one  of  the  great  vessels.  The 
remaining  causes  include  : — a.  Conditions  of  the  pleura.  (i.)  Empyema 
pointing  on  the  surface,  (ii.)  Localized  pleuritic  effusion,  (iii-)  Local- 
ized pneumothorax,  b.  Conditions  of  the  lung,  (i.)  Pneumonia  at  the 
base  or  apex,  (ii.)  A  large  phthisical  cavity  at  the  apex,  (iii-)  Local- 
ized emphysema,  (iv.)  Yery  rarely  a  hernial  protrusion,  c.  Medias- 
tinal tumours  or  enlarged  glands,  d.  Enlargements  of  the  liver  or 
spleen,  e.  Disease  of  the  sternum  or  ribs,  or  of  their  investing  perios- 
teum.   /.  Superficial  abscesses  and  growths. 

6-  Local  diminution — Depression  or  Flattening — Causes,  (i.)  Phthisis, 
the  depression  being  due  to  the  local  changes  in  the  lung  and 
the  accompanying  pleuritic  adhesions,  and  especially  affecting  the 
supra-  and  infra-clavicular  regions-  (ii-)  Localized  pleuritic  adhesions, 
(iii.)  Wasting  of  portions  of  the  thoracic  muscles. 

7.  The  costal  angles  and  intercostal  spaces  are  often  altered  in  size;  and 
the  latter  are  fi'equently  abnormally  bulged  or  depressed,  as  the  result  of 
morbid  conditions  of  the  pleura.  Anything  that  affects  the  size  of  the 
chest,  either  generally  or  unilaterally,  will  necessai-ily  influence  that  of 
the  costal  angle  and  intercostal  spaces  ;  while  the  latter  will  also  be 
altei-ed  locally  along  with  any  local  bulging  or  depression. 

II.  MOYEMENTS  OP  EESPIRATION. 

The  respiratory  movements  are  investigated  by  inspection,  palpation, 
and  mensuration ;  some  employ  special  instruments.  When  examining 
for  disease,  it  is  necessary  to  observe  these  movements  during  ordinary 
and  forced  respiration. 

The  following  facts  bearing  upon  the  physiology  of  the  respiratory 
movements  must  be  borne  in  mind  : — 1.  They  are  partly  costal  or  thoracic  ; 


EXAMINATION  OF  THE  CHEST. 


411 


partly  diaphragmatic  or  abdominal.  The  thoracic  movements  are  made 
Tip  during  inspiration  of  elevation  and  expansion;  during  expiration 
of  depression  and  retraction.  2.  In  health  there  is  no  obvious  difference 
in  the  movements  of  the  two  sides.  3.  In  males  and  children  the 
diaphragm  and  lower  ribs  chiefly  act  dui^ing  ordinary  breathing,  the 
movements  being  mainly  abdominal ;  while  in  females  the  npper  part  of 
the  chest  moves  most,  and  breathing  is  upper  costal.  During  forced 
respiration  the  movements  are  chiefly  upper  costal  in  all  individuals. 

4.  The  ordinary  number  of  respirations  ranges  from  16  to  20  per  minute. 

5.  Different  observers  have  given  diffei'ent  statements  as  to  the  relative 
leno-th  of  inspii^ation  and  expiration,  but  it  may  be  affirmed  that  there 
is  no  marked  difference  between  them.  Walshe  states  that  if  the  whole 
act  of  respiration  is  taken  as  10,  inspiration  may  be  taken  as  5,  expira- 
tion as  4,  and  the  pause  between  expiration  and  inspiration  as  1.  6.  The 
intercostal  spaces  in  most  parts  become  rather  more  hollow  during  inspira- 
tion ;  as  well  as  the  supra-clavicular  fossae.  This  is  especially  noticed 
when  a  deep  breath  is  drawn,  and  the  sinking  of  the  spaces  is  best  observed 
towards  the  lower  and  lateral  part  of  the  cliest.  7.  Inspiration  is  almost 
entirely  effected  by  muscular  action ;  expira.tion  chiefly  by  the  elasticity 
of  the  lungs  and  chest-walls,  aided  somewhat  by  muscular  force,  which  is 
called  into  play  to  a  much,  greater  degree  during  forced  respiration. 


ABI^ORMAL    RESPIRATORY  MOVEMENTS. 

The  deviations  from  the  normal  which  the  respiratory  movements 
present  may  be  arranged  in  the  following  manner : — • 

A.   ALTERATIONS  AFFECTING  THE  GENERAL  MOVEMENTS. 

1.  Alterations  in  frequency. — The  respirations  may  be  counted  by 
watching  the  movements  ;  or  by  applying  the  hand  over  the  epigastrium. 
Their  frequency  may  be  : — (i.)  Increased.  Causes,  a.  Most  conditions 
which  interfere  with  the  action  of  the  lungs  in  any  way,  and  which  give 
rise  to  the  different  forms  of  dyspnoea,  h.  Many  cardiac  affections, 
c.  Certain  nervous  disorders,  such  as  hysteria,  d.  An  unhealthy  state 
of  the  blood,  for  example,  that  present  in  aneemia  or  fevers,  (ii.)  Dimi- 
nished. A  slow  rate  of  breathing  is  often  noticed  in  apoplexy,  narcotic 
poisoning,  and  some  nervous  derangements,  for  example,  trance. 

2.  General  movements  in  excess. — The  patient  breathes  deeply  and  with 
unusual  force,  the  extraordinary  muscles  being  brought  into  play ;  the 
range  of  upper  thoracic  movement  is  greater ;  and  more  air  is  changed 
during  each  respiration.  Causes,  a.  Anything  that  interferes  with  the 
functions  of  the  lower  part  of  the  lungs,  such  as  diseases  in  these  organs 
themselves,  for  example,  pneumonia,  congestion,  oedema,  bronchitis ; 
accumulations  in  the  pleura;  or  abdominal  enlargements,  as  ascites, 
enlarged  liver,  or  various  tumours,  b.  Cardiac  diseases  which  impede 
the  circulation  of  the  blood,  and  hence  interfere  with  its  proper  aeration, 
c.  Certain  abnormal  conditions  of  the  blood  itself,  such  as  anaemia. 

3.  General  movements  deficient. — -This  deviation  may  be  associated  either 
with  increased,  normal,  or  diminished  frequency.  Causes,  a.  Anything- 
that  extensively  obstructs  the  functions  of  the  lungs,  such,  as  capillary 
bronchitis,  double  pneumonia,  or  effusion  into  both  pleura).  6.  Painful 
chest-affections,  for  example,  acute  pleurisy  or  pneumonia,  pleurodynia, 
intercostal  neuralgia,  c.  Rarely,  interference  with  the  action  of  the 
respiratory  muscles,  from  spasm  or  paralysis,    d.  Certain  conditions  of 
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the  central  nervous  s^ystem,  for  instance,  narcotic  poisoning  and  trance, 
e.  Rigidity  of  the  chest-walls ;  or,  very  rarely,  infiltration  of  their 
structures  with  cancer. 

4.  Altered  relation  hetioeen  the  thoracic  and  ahdominal  movements. — 
(i.)  Thoracic  movements  in  excess,  from  diminished  action  of  the  diaphragm. 
Causes,  a.  Usually  some  accumulation  in  the  abdomen,  mechanically  in- 
terfering  with  the  descent  of  the  diaphragm,  such  as  ascites,  tympanites, 
or  a  lai^ge  tumour,  h.  Conditions  which  render  movementof  the  diaphragm 
or  abdominal  walls  painful,  especially  peritonitis,  but  also  diaphragmatic 
pleurisy,  muscular  i-heumatism,  and  inflammation  of  the  diaphragm  or 
abdominal  walls,  c.  Extreme  pericardial  effusion,  d.  Paralysis  of  the 
diaphragm  from  any  cause,  (ii.)  Diaphragmatic  and  ahdominal  movements 
in  excess.  Causes,  a.  Any  condition  which  is  attended  with  pain  on 
bringing  the  chest-walls  into  play,  such  as  jDleurisy,  or  pleurodynia. 
h.  Paralysis  of  the  thoracic  muscles,  c.  Obstruction  in  connection  Avith 
the  air-passages,  preventing  the  entrance  of  a  sufficient  amount  of  air. 

5.  Alteration  in  the  ratio  between  the  expansion-  and  elevation-viovements 
of  the  ribs.- — The  only  important  deviation  in  this  respect  is  a  diminution 
in  the  expansion-movement,  which  may  amount  to  its  complete  absence. 
It  is  especially  observed  during  forced  breathing,  when  there  may 
appear  to  be  considerable  movement  of  the  chest,  but  none  of  the 
expansile  kind.  Catises.  a.  General  emphysema,  the  lungs  being 
already  distended,  and  the  chest  expanded  to  a  greater  or  less  extent. 
h.  Rigidity  of  the  chest-walls,  c.  Anything  within  or  extei-nal  to  the 
lungs  which  either  prevents  them  from  acting,  or  interferes  with  the 
entrance  of  air,  for  example,  pulmonary  consolidations,  pleuritic  accumu- 
lations or  adhesions,  or  obstruction  of  the  air- tubes. 

6.  Alteration  in  the  rhythm  of  the  respiratory  act. — Unequal  or  jerky 
breathing  is  often  noticed  in  certain  nervous  disorders,  such  as  chorea 
and  hysteria.  The  peculiar  disorder  named  "  i^iythmic  dyspnoea,"  or 
"  Cheyne-Stokes  breathing  "  is  noticed  under  certain  circumstances.  The 
most  important  change  in  rhythm,  from  the  point  of  view  of  physical 
examination,  is  that  in  which  the  relative  length  of  inspiration  and  expira- 
tion becomes  disturbed,  the  former  being  moi'e  or  less  short  and  quick ; 
and  the  latter  prolonged,  slowly  performed,  and  often  laboured — 
Expiratory  dyspnoea.  Causes,  a.  Diminution  in  the  elasticity  of  the 
lung-tissue  and  chest-walls,  which  is  particularly  observed  in  emphy- 
sema with  rigid  chest.  Expiration  becomes  then  either  a  muscular 
act;  or  far  moi^e  so  than  in  the  normal  condition,  h.  Some  obstruction 
to  the  escape  of  air  through  the  principal  air-passages ;  or  naiTOwing  of 
a  large  number  of  bronchi. 

7.  Recession  of  the  chest-icalls  during  inspiration. — Inspiratory  dyspnwa. 
— Instead  of  expanding  during  the  inspiration,  the  chest  may  fall  in 
to  a  greater  or  less  extent,  especially  at  its  lower  part,  producing  either 
temporarily  or  permanently  one  of  the  forms  of  deformed  thorax 
already  described.  This  deviation  is  chiefly  observed  in  children. 
Causes,  a.  Almost  invariably  some  obstruction  to  the  entrance  of  air 
into  the  lungs.  The  conditions  to  which  such  obstruction  is  mainly  due 
are:— (i.)  Bronchitis,  (ii.)  Whooping-cough,  (iii.)  Anything  tending 
to  occlude  the  larynx  or  trachea,  such  as  croup,  oedema  glottidis, 
laryngismus  stridulus,  or  the  pressure  of  a  tumour  or  aneurism, 
(iv.)  Enlarged  tonsils,  adenoid  growths,  or  other  impediment  in  the 
naso-pharyngeal  region,  b.  Occasionally,  it  is  said,  very  rapid  oedema 
of  the  lungs,  or  hydro  thorax. 
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15.  ALTERATIONS  AFFECTING  UNILATERAL  MOVEMENTS. 

1.  Iitequalih/  of  the  respiratory  movements  on  opposite  sides. — This  is 
usually  due  to  deficient  or  complete  loant  of  expansion  on  one  side. 
Causes,  a.  Some  accamulation  in  one  of  the  pleural  cavities,  or  adhe- 
sions binding  down  the  lung,  and  preventing  its  expansion  nlore  or  less. 
h.  Changes  in  the  lung-tissue  on  one  side,  interfering  with  its  inflation ; 
for  example,  acute  or  chronic  pneumonia,  phthisis,  cancer,  c.  Pressure 
on  either  chief  bronchus  by  a  tumour,  or  obstruction  of  its  canal,  air 
being  thus  prevented  from  jaassing  into  the  lung.  d.  Painful  affections 
of  one  side.  e.  Unilateral  paralj'-sis  of  the  muscles  rarely.  When  the 
movements  of  one  side  are  interfered  with,  those  of  the  opposite  side 
frequently  become  excessive,  owing  to  the  corresponding  lung  having  to 
perform  extra  work. 

2.  Altered  relation  of  the  abdominal  to  the  thoracic  movements  on  one 
side. — This  is  certainly  observed  occasionally,  but  it  is  not  of  much  con- 
sequence as  a  rule. 

3.  Unilateral  inspiratory  dyspncea. — The  chest-wall  may  fall  in  on  one 
side  during  inspiration,  owing  to  obstruction  of  a  main  bronchus. 

C.  LOCAL  CHANGES  IX  MOVEMENT. 

1.  The  common  deviation  met  with  is  a  local  deficiency,  in  which 
both  expansion  and  elevation  are  involved,  but  especially  the  former. 
The  usual  causes  of  this  change  are  jDhthisis  ;  and  localized  pleuritic 
adhesions. 

2.  Occasionally  a  limited  falling -in  of  the  chest  during  inspiration  is 
observed,  due  to  obstruction  of  one  of  the  smaller  bronchial  divisions; 
or  associated  with  a  pleuritic  adhesion. 

D.  ABNORMAL  MOVEMENTS  OF  THE  INTKRCOSTAL  SPACES. 

In  pleuritic  effusion,  pneumonia,  and  other  conditions  which  affect 
the  movements  of  the  chest,  the  intercostal  spaces  frequently  do  not 
exhibit  their  usual  changes  of  form  during  the  act  of  breathing,  and 
in  some  instances  of  extreme  pleuritic  effusion  an  nndulatory  motion  is 
perceptible.  These  spaces  are  often  quite  motionless  over  the  seat  of 
local  deficiency  in  movement. 

III.  EXAMINATION  OP  VARIOUS  KINDS  OP  PREMITUS. 

A.  Vocal  and  Ci'y-fremitns. — Vocal  fremitus  is  investigated  by  ap- 
plying the  hand  to  the  surface,  while  the  patient  repeats  the  words. 
"  ninety-nine,"  or  counts  "  one,  two,  three,"  or  answers  a  question.  As, 
already  remarked,  the  cry  answers  the  same  purpose  in  children.  The. 
normal  variations  due  to  the  quality  of  the  voice;  the  age  and  sex 
of  the  individual;  the  state  of  the  ch est- wall s  ;  and  the  part  of  the 
chest  over  which  the  examination  is  made,  must  be  borne  in  mind.  As. 
a  rule  vocal  fremitus  is  more  marked  on  the  right  than  on  the  left  side, 
especially  over  the  upper  part  of  the  chest  in  front. 

The  changes  affecting  vocal  fremitus  which  may  be  observed  in 
disease  are: — 

1.  Changes  in  area.— This  may  be — (i.)  Increased,  in  distension  of 
the  lungs  from  emphysema  or  hypertrophy,  (ii.)  Diminished,  when 
the  lung  is  retracted  by  adhesions;  or  pushed  aside  by  some  fluid  ac-. 
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cumulation,  or  solid  mass,  sucli  as  pericardial  eif  usion,  an  enlarged  heart, 
or  a  tumour  in  the  chest. 

2.  Changes  in  intensity. — (i.)  Increased.  Causes,  a.  Consolidation  of 
the  lung  from  any  cause,  provided  that  the  consolidating  material  is  not 
too  abundant,  or  too  dense  or  pulpy  ;  and  that  it  encloses  tubes  or  spaces 
containing  air.  Vocal  fremitus  is  especially  marked  if  at  the  same  time 
the  bronchial  tubes  are  dilated ;  or  if  cavities  of  certain  characters  exist 
in  the  lungs.  Hence  increased  vocal  fremitus  is  an  important  sign  of 
pneumonia,  phthisis,  chronic  pneumonia  with  dilated  bronchi,  some  cases 
of  cancer,  and  similar  conditions,  h.  Condensation  of  the  lung  from 
compression  or  collapse,  c.  Bronchitis,  congestion  or  cedema  of  the 
lungs,  and  pulmonary  apoplexy,  but  the  fremitus  is  by  no  means  con- 
stantly increased  in  these  affections,  and  is  of  little  importance, 
(ii.)  Diminished  or  suppressed.  Causes,  a.  Separation  of  the  lung  from 
chest-Avall  by  some  intervening  imperfectly-conducting  material,  for 
example,  fluid  or  air  in  a  pleural  cavity ;  or  enlarged  organs  or  morbid 
growths  encroaching  upon  the  cavity  of  the  thorax,  b.  Very  extensive, 
as  well  as  dense  or  pulpy  consolidation  of  the  lungs,  with  obliteration 
of  the  tubes,  so  that  no  air  can  enter,  as  in  extensive  soft  cancer,  certain 
cases  of  phthisis,  and  pneumonia  with  rapid  and  abundant  exudation, 
c.  Distension  of  the  lungs  in  marked  emphysema. 

These  alterations  in  the  intensity  of  the  vocal  fremitus  may  be  ob- 
served over  a  very  limited  region,  or  over  a  considerable  part  of  the 
chest.  It  is  at  the  base  and  apex  of  the  lungs  that  they  are  chiefly 
important,  especially  in  distinguishing  between  fluid-effu.sion  and  pneu- 
monic consolidation  at  the  base,  and  in  aiding  the  diagnosis  of  consolida- 
tion at  the  apex,  mainly  in  phthisis.  Increase  and  deficiency  may  often 
be  noticed  in  different  parts  of  the  thorax  on  the  same  side  ;  thus,  in 
many  cases  of  pleuritic  effusion  the  fremitus  is  absent  below,  but  in 
excess  above,  on  account  of  the  compressed  state  of  the  lung. 

B.  Tussive  fremitus. — This  is  affected  in  much  the  same  way  as  vocal 
fremitus,  but  it  is  of  little  importaiice,  except  when  the  voice  is  very 
weak,  and  hence  cannot  be  made  use  of. 

C.  Ithonclial  fremitus. — Due  to  the  jaassage  of  air  through  bronchial 
tubes  containing  thick  mucus  or  some  other  fluid,  rhonchal  fremitus 
becomes  an  important  sign  of  bronchitis  or  oedema,  especially  in  the 
case  of  young  children.  It  may  also  be  felt  occasionally  over  cavities  in 
the  lungs,  being  especially  brought  out  by  cough. 

D.  Fleuritic  fridion-fremitus.—'^ ot  often  met  with,  this  fremitus 
indicates  the  presence  of  much  firm  material  in  connection  with  the 
pleural  surfaces.  It  is  most  frequently  observed  during  the  later  stages 
of  acute  pleurisy ;  but  may  be  very  marked  in  cases  of  chronic  dry 
pleurisy. 

IV.  PHYSICAL  SIGNS  OBTAINED  BY  PERCUSSION. 
A.  Percussion-Sounds. 

Sounds  in  health. — Five  distinct  sounds  may  be  obtained  by  per- 
cussion in  a  healthy  subject,  which  differ  in  their  degree  of  resonance, 
length,  fulness,  pitch,  and  cleai^ness. 

1.  Tympanitic  or  Drum-like. — In  this  country  the  term  tympanitic  is 
applied  to  the  sound  which  is  normally  elicited  by  percussing  over  the 
abdomen,  being  dependent  upon  accumulation  of  gas  within  the  stomach 
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and  intestines.  It  lias  considerable  resonance  ;  is  of  prolonged  dura- 
tion, low  in  pitch,  and  full ;  being  either  more  or  less  muffled  or  clear, 
according  to  the  degree  of  distension. 

2.  Pulmonarxj  or  Suh -tympanitic. — This  is  the  sound  brought  out 
by  percussing  over  healthy  lungs,  and  which  is  therefore  audible  over 
the  greater  part  of  the  chest.  Possessing  a  fair  amount  of  resonance,  it 
is  shorter,  less  full,  and  higher-pitched  than  the  tympanitic  sound,  and 
ordinar  ily  is  somewhat  muffled.  It  has  been  likened  to  the  sound  elicited 
by  striking  over  a  "muffled  drum." 

3.  Laryngeal,  Tracheal,  or  Tubular— As  the  names  indicate,  this 
sound  is  produced  over  the  main  wind-pipe  in  the  front  of  the  neck. 
Much  less  resonant  than  those  already  described,  it  is  also  considerably 
shorter  and  of  higher  pitch,  and  has  a  tubular  quality  ;  as  a  rule  it  is 
not  clear,  on  account  of  the  structures  which  cover  the  air-tube. 

4.  Bony  or  Osteal. — It  is  not  always  possible  to  obtain  the  osteal 
sound  distinctly  over  the  healthy  chest,  but  it  imparts  its  characters  to 
other  sounds,  especially  over  the  sternum  and  clavicles.  It  can  be 
observed  over  any  of  the  bony  prominences  of  the  body.  With  hardly 
any  resonance,  this  sound  is  very  short,  high-pitched,  and  tolerably 
clear. 

5.  Dull  or  Non-resonant. — When  percussion  is  made  over  organs 
and  other  structures  which  are  solid,  the  sound  elicited  is  more  or  less 
dull  or  flat,  short,  and  abrupt ;  it  is  supposed  that  each  organ  gives  i-ise 
to  a  sound  having  a  peculiar  pitch  of  its  own,  but  certainly  few  persons 
are  able  to  appreciate  this  diiference. 

CHANGES   AFFECTING   THE  PERCUSSION-SOUNDS. 

When  percussing  the  chest  with  the  view  of  obtaining  evidence  of 
disease  by  the  aid  of  the  sounds  elicited,  the  points  to  be  noticed  are  : — 
1.  Whether  there  is  any  actual  change  in  the  chai-acters  of  the  sound 
elicited,  either  over  the  chest  as  a  whole,  or  over  any  part  of  it.  2.  If 
there  is  any  increase  or  diminution  in  the  extent  over  which  the  noi-mal 
pulmonary  sound  is  heard.  3.  Whether  the  proper  difference  is  noticed 
between  the  sounds  produced  after  a  full  inspiration  and  after  a  deep 
expiration  respectively,  either  generally  or  locally,  both  as  regards 
characters  and  area.  4.  If  superficial  and  deep  percussion  yield  different 
results. 

(^1.)  Changes  in  the  characters  of  the  Pulmonary  Sound.  — 
1.  The  'percussion-sound  may  become  hyper-resonant  or  actually  tympanitic. 
— Causes,  (i.)  Pneumothorax,  provided  the  amount  of  air  in  the  pleura 
is  not  so  great  as  to  stretch  the  chest-walls  to  an  extreme  degree,  when 
it  is  found  that  the  sound  becomes  muffled  or  dull,  (ii.)  Certain  states 
of  the  lungs,  in  which  they  contain  excess  of  air  in  proportion  to  the 
solid  tissues  and  blood,  this  being  often  combined  with  more  or  less 
distension  of  the  air-vesicles,  namely,  emphysema,  hypertrophy, 
atrophy,  or  extreme  bloodlessness.  In  these  conditions  the  sound  is 
more  or  less  hyper-resonant,  but  rarely  actually  t3'mpanitic. 

2.  Without  any  marked  alteration  in  quality,  the  pulmonary  percussion- 
sound  may  become  unusually  clear,  as  in  some  cases  of  bronchitis,  con- 
gestion, cedema  of  the  lungs,  or  the  early  period  of  pneumonia.  This 
is  due  to  "liquid  or  solid  being  mixed  intimately  with  air-containino- 
tissues,"  and  the  sound  under  these  conditions  may  even  assume  a 
tubular  quality. 
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3.  BesMiance  may  he  more  or  less  diminished,  to  absolute  dulness. 
When  this  deviation  exists,  it  is  necessary  to  note  the  degree  of  the 
change,  which  ma^^  vary  from  a  slight  deficiency  in  resonance  to  the 
most  complete  dnlness  or  flatness  ;  its  situation  and  extent ;  the 
form  of  the  dulness ;  the  pitch  of  the  sound  elicited ;  and,  in  some 
eases,  whether  altei^ation  in  posture  has  any  effect  upon  it.  There 
ai-e  two  dull  percussion-sounds  which  call  for  special  mention,  namely: 
— 1.  The  hard  wooden  sound,  which  is  very  short  and  abrupt;  almost 
non-resonant ;  exceedingly  high-pitched  ;  and  accompanied  with  a 
sensation  of  much  resistance.  2.  The  putty-like  sound,  this  being, 
as  its  name  suggests,  absolutely  non-resonant,  dull,  heavy,  and  dead. 
Causes.  It  will  be  useful  to  enumerate  here  all  the  causes  which 
are  capable  of  giving  rise  to  abnormal  dulness  in  various  parts  of 
the  chest.  They  include  — (i.)  Certain  affections  of  the  chest- 
walls,  such  as  infiltrated  cancer,  diseased  or  inflamed  bone  and  its 
consequences,  periostitis.  (ii.)  Fluid  accumulations  in  the  pleural 
sac,  whether  of  serum,  pus,  or  blood ;  or  its  extreme  di.stension 
v?ith  air.  (iii.)  Consolidation  of  the  lung,  as  in  pneumonia,  phthisis, 
thickening  of  the  bi-onchi,  cancer,  (iv.)  Excessive  collection  of  fluid 
in  the  bronchi,  air- vesicles,  or  lung-tissues,  due  to  extensive  bronchitis, 
congestion,  or  oedema;  or  a  local  collection,  such  as  an  abscess  or- 
hydatid-cyst.  (v.)  Considerable  collapse  or  compression  of  the 
lungs ;  or,  on  the  other  hand,  extreme  distension  of  these  organs, 
(vi.)  Enlargements  of  the  heart;  or  solid  or  fluid  accumulations  in 
the  pericardium,  fvii.)  Mediastinal  enlargements  of  all  kinds,  such  as 
solid  tumours,  enlarged  glands,  abscess,  or  aneurism,  (viii.)  Enlarged 
or  displaced  abdominal  organs,  especially  the  liver  or  spleen ;  or 
tumours  extending  upwards  from  the  abdomen. 

4.  Peculiar  sounds,  a.  Tubular.  This  sound  is  not  uncommonly  met 
with  in  some  part  of  the  chest,  but  never  over  any  large  area.  It 
resembles  that  produced  over  the  trachea,  varying  somewhat  in  its  pitch, 
and  usually  being  quite  clear.  Causes,  (i.)  Cavities  in  the  lungs,  not 
too  large,  either  superficial,  or  having  some  well-conducting  material 
between  them  and  the  chest-walls,  and  containing  little  or  no  fluid. 
Such  cavities  are  generally  associated  with  phthisis,  but  may  possibly 
be  due  to  dilated  bronchi.  (ii.)  The  presence  of  some  solid  mass  in 
the  chest,  not  too  large,  intervening  between  the  trachea  or  one  of 
the  main  bronchi  and  the  surface,  and  forming  a  well-conducting 
medium,  for  example,  any  mediastinal  tumour,  but  especially  enlarged 
glands  in  the  posterior  mediastinum,  the  tubular  sound  being  then 
heard  in  the  interscapular  region,  particularly  in  children,  (iii.)  Cer- 
tain conditions  in  which  the  lower  part  of  the  chest  is  encroached  upon, 
so  that  the  lung  is  pushed  or  floated  upwards,  when  it  is  partly  in  a 
relaxed,  partly  in  a  condensed  condition;  a  tubular  sound — Skodaic 
resonance—  may  then  be  perceptible  under  the  clavicle.  This  is  often 
observed  in  cases  of  pleuritic  effusion ;  and  occasionally  in  connection 
■with  tumours  in  the  chest,  enlarged  abdominal  oi^gans,  or  consolidation 
of  the  lung  itself,  for  example,  basic  pneumonia. 

b.  Amphoric.  This  is  a  peculiar  resonant  sound  of  very  rare  occurrence,, 
having  a  markedly  hollow  and  metallic  character.  Causes,  (i.)  A  very 
large  phthisical  cavity  in  the  lung,  situated  near  the  surface ; 
usually  with  adherent  pleura;  having  smooth,  thin,  but  firm  walls; 
and  containing  chiefly  air,  with  but  little  fluid,  (ii.)  Pneumothorax 
occasional)  3'. 
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c.  Metallic.  Tliis  is  a  high-pitched  sound,  of  distinctly  metallic  quality, 
not  infrequently  tinkling  or  splasliing.  It  is  not  always  easy  to  distin- 
o-nish  it  from  the  cracked-pot  sound,  and  both  may  be  elicited  in  the  same 
case,  according  to  the  force  used  in  percussion,  as  they  depend  upon 
similar  physical  conditions,  namely,  a  cavity  containing  air.  ^ 

d.  Cracked-pot  or  cracked-metal  sound — "-Bruit  de  pot  fele."  Also  of 
metallic  quality,  this  has  in  addition  a  cracked  character,  as  its  name 
indicates,  and  gives  the  impression  of  air,  or  sometimes  fluid,  being 
driven  out  through  a  chink  or  small  aperture.  It  may  be  imitated 
somewhat  by  clasping  the  hands  loosely  together,  and  striking  the  back 
of  either  of  them  over  the  knee,  so  as  to  drive  out  the  enclosed  air. 
Causes.  In  the  chest  the  cracked-pot  sound  is  caused  by  air  enclosed 
between  two  surfaces,  the  anterior  of  which  is  yielding,  being  suddenly 
expelled  through  an  oritice,  and  it  may  be  met  with  under  the  following 
conditions-: — (i.)  It  is  most  important  as  a  sign  of  a  cavity  in  the  lung, 
which  must  be  of  good  size,  tolerably  stiperficial,  containing  air,  having 
one  or  more  bi-onchi  opening  into  it,  and  its  front  wall  being  more  or  less 
yielding.  These  conditions  are  rarely  fulfilled  except  by  phthisical 
cavities  at  the  apices  of  the  lungs,  and  hence  the  sign  is  most  commonly 
observed  in  one  or  other  infra-clavicular  region.  In  order  to  elicit  the 
cracked-pot  sound,  the  patient  should  open  his  mouth  and  turn  towards 
the  operator,  and  percussion  must  be  made  firmly,  but  rapidly  and 
abruptly,  during  the  act  of  expiration,  (ii.)  In  children  affected  with 
bronchitis,  or  even  Avhen  very  young  infants  merely  cry,  a  sound 
resembling  a  cracked-pot  sound  may  be  brought  out  in  many  parts  of 
the  chest,  but  there  ought  to  be  no  difficulty  in  distinguishing  this  sound 
from  that  due  to  a  cavity.  A  similar  sound  may,  however,  be  occa- 
sionally elicited  even  in  subjects  ten  or  twelve  years  old,  who  have  very 
soft  and  yielding  chest-walls.  (iii.)  In  rare  instances  this  sign  is 
observed  over  the  front  of  the  upper  part  of  the  chest  in  cases  of 
pleuritic  effusion,  or  of  consolidation  involving  the  posterior  part  of 
the  lung. 

(B.)  Change  in  the  extent  of  pulmonary  resonaoice. — The  area  of  pul- 
monary resonance  may  be  : — 1.  Increased,  when  the  lungs  are  distended 
with  air,  especially  from  emphysema,  but  also  as  the  result  of  hyper- 
trophy of  one  or  both  of  these  organs,  or  of  temporary  inflation. 
2.  Diminished.  It  is  not  easy  to  separate  this  deviation  from  dulness, 
still  it  not  unfrequently  becomes  an  important  sign  of  a  lung  being 
contracted  within  its  usual  limits. 

(C)  Effects  of  inspiration  and  expiration  upon  the  percussion-sound. — 
1.  There  may  he  no  extension  in  area,  or  increase  in  amount  of  resonance, 
after  a  full  inspiration,  either  generally  or  on  one  side  ;  and  no  diminution, 
in  the  same  after  a  deep  expiration.  Causes,  (i.)  Extreme  distension  of  the 
lungs,  with  loss  of  elasticity,  as  in  emphysema,  (ii.)  Some  obstruction 
to  the  passage  of  air  through  the  air-tubes,  for  instance,  that  due  to 
pressure  on  a  bronchus,  considerable  bronchitis,  or  spasmodic  asthma, 
(iii.)  Interference  with  the  expansion  of  the  lung,  either  from  external 
pressure  upon  it,  such  as  that  of  pleuritic  effusion  or  adhesions ;  or  from 
extensive  disease  in  the  organ  itself.  This  only  affects  the  results  of 
inspiration,  (iv.)  Air  in  the  pleural  cavity,  which  cannot  be  increased 
or  diminished  in  quantity  by  the  act  of  breathing. 

2.  In  cases  of  suspected  consolidation  at  the  apex  of  a  lung,  where  the 
signs  are  not  marked,  it  is  very  important  to  notice  whether  there  is  the 
normal  difference  in  the  percussion- sound  after  a  deep  inspii^ation  and 
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a  fox'ced  expiration  respectively,  as  regards  the  amount  and  area  of  re- 
sonance, and  alteration  in  pitch. 

(D.)  Difference  between  superficial  and  deep  percussion. — This  may  be 
of  much  use  in  determining  the  precise  physical  conditions  present  in  a 
phthisical  lung.  For  instance,  superficial  percussion  may  give  rise  to 
hard  dulness,  showing  the  presence  of  much  fibroid  consolidation  ;  while 
on  deep  percussion  a  ci^acked-pot  sound  may  be  elicited,  indicating  the 
existence  of  a  cavity  beneath  the  consolidation. 

B.  Sense  of  Resistance  or  Elasticity. 

During  the  act  of  percussion  the  sensation  which  is  conveyed  to  the 
fingers  should  always  be  noted.  The  information  thus  obtained  in  con- 
nection with  the  thorax  is  mainly  useful : — 1.  In  making  out  the  state  of 
the  chest- walls,  as  to  the  degree  of  rigidity,  elasticity,  distension  by  air, 
and  other  conditions.  2.  In  distinguishing  between  dulness  due  to  fluid 
or  to  some  solid  material.  3.  In  determining  the  amount  and  actual 
density  of  any  solid  accumulation. 

V.  PHYSICAL  SIGJ^S  OBTAINED  BY  AUSCULTATION. 

A.  Bespikatory  or  Breath-Sounds. 

Hespiratory  Sounds  in  Health. — In  health  three  typical  sounds  may  be 
heard  during  the  act  of  breathing,  on  listening  over  different  parts  of 
the  respiratory  apparatus. 

1.  Tracheal  or  Laryngeal. — Audible  on  applying  the  stethoscope  imme- 
diately over  the  wind-jjipe  in  the  front  of  the  neck,  this  sound  has  the 
following  characters  : — It  is  very  loud,  more  or  less  hollow,  and  high- 
jjitched  ;  begins  simultaneously  with  the  act  of  inspiration,  and  continues 
of  the  same  intensity  throughout ;  presents  a  mai"ked  interval  between 
its  inspiratory  and  expiratory  divisions  ;  and  the  latter  is  not  only  well 
heard,  but  is  rather  the  longer,  louder,  and  higher  pitched  of  the  two. 
This  sound  is  laryngeal  in  its  origin. 

2.  Bronchial. — This  differs  from  the  former  in  the  following  parti- 
culars : — It  is  not  at  all  hollow,  nor  is  it  so  loud  or  high-pitched ;  has  a 
harsh  quality ;  is  not  quite  so  rapidly  evolved  ;  does  not  present  such  a 
distinct  interval  between  inspiration  and  expiration ;  and  the  latter  is 
shorter  than  in  the  traclieal  sound.  Bronchial  breathing  may  be  heard 
normally  in  many  individuals  in  the  interscapular  regions ;  as  well  as 
over  the  upper  part  of  the  sternum  and  contiguous  end  of  the  clavicles. 
This  sound  is  lax'yngeal  in  origin,  modified  by  conduction  along  the 
larger  bronchi. 

3.  Pulmonary  or  Vesicular. — On  listening  over  the  greater  part  of  the 
chest,  a  soft  breezy  sound  is  usually  heard  dui-ing  inspiration,  which 
is  gradually  developed,  but  continuous ;  no  interval  can  be  observed 
between  it  and  the  expiratory  sound ;  and  the  latter,  when  present,  is 
very  much  shorter  and  more  feeble  than  the  inspiratory  sound,  though 
rather  harsher  and  lower  pitched,  but  not  infrequently  it  is  quite  in- 
audible. Some  authorities  maintain  that  the  pulmonary  breath-sound 
is  actually  produced  in  connection  with  the  air- vesicles ;  others  that  ifc 
is  either  entirely  or  in  part  the  laryngeal  sound  conducted  and  modified ; 
probably  it  is  both  vesicular  and  laryngeal  in  its  origin. 
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Several  conditions  influence  the  breath-sounds  in  health,  but  only 
aqe  and  sex  can  be  here  alluded  to.  In  children  they  are  very  loud,  and 
expiration  is  prolonged,  this  breathing  being  termed  puerile.  In  aged 
persons  the  sounds  are  Aveak,  but  the  expiratory  portion  is  usually 
leuo-thened,  owing  to  degeneration  of  the  lung-tissue.  In  females  they 
.are°frequently  loud,  and  may  be  of  a  jerky  character. 

CHANGES  IN  THE   BREATH-SOUNDS  OVER.  THE  CHEST  DUE  TO  DISEASE. 

(A).  Changes  in  intensity. — 1.  The  breath-sounds  may  be  weakened  in 
■various  degrees,  or  completely  annulled,  either  over  a  limited  region  ;  over  one 
side  •  or  over  the  greater  part  or  the  whole  of  the  chest.  In  some  conditions  they 
^ive  the  impression  of  being  deep  and  distant.  Causes,  a.  Anything  inter- 
ierino-  with  the  entrance  of  air  through  the  air-passages  into  the  lungSj 
whether  due  to  spasmodic  or  other  form  of  consti'iction,  internal  obstruc- 
tion, or  external  pressure,  b.  Imperfect  respiratory  movements,  on 
account  of  pain,  paralysis  or  spasm  of  the  muscles,  or  any  other  cause, 
c.  Permanent  distension  of  the  lungs,  so  that  little  or  no  air  can  enter 
into  the  vesicles,  as  in  extensive  emphysema,  d.  Any  condition  which 
by  compressing  a  lung  prevents  it  from  expanding,  or  which  inter- 
feres with  the  transmission  of  sound,  for  example,  pleuritic  accu- 
mulations of  all  kinds,  extensive  adhesions,  abdominal  enlargements 
encroaching  upon  the  chest,  or  intra-thoracic  tumours,  e.  Very  abundant 
or  dense  consolidation  of  the  lungs,  as  in  extensive  cancer,  and  certain 
cases  of  fibroid  or  pneumonic  consolidation.  /.  Conditions  in  which  the 
respiratory  sounds  are  obscured  by  rales,  for  instance,  capillary  bronchitis 
■or  pulmonary  oedema. 

2.  The  respiratory  sounds  may  be  puerile,  being  increased  in  intensity,  the 
■expiratory  portion  becoming  then  unusually  prominent.  Causes,  a.  If  one 
lung,  or  any  portion  of  one  or  both  lungs,  is  called  upon  to  do  extra  work, 
in  consequence  of  interference  with  the  functions  of  the  other  lung  or 
parts,  the  respiratory  sounds  become  puerile  over  the  corresponding 
I'Bgions.  This  is  observed,  for  instance,  in  cases  of  pleuritic  effusion  or 
adhesions,  consolidation  of  portions  of  the  lungs,  or  obstruction  of  a 
bronchus,  b.  When  a  bronchial  division  is  suddenly  i-elieved  of  spasm 
or  obstruction,  the  breathing  becomes  exaggerated  over  the  portion  of 
lung  in  which  it  ramifies. 

(B.)  Changes  in  rhythm. — Many  deviations  in  the  rhythm  of  the 
breath-sound  are  descinbed,  but  only  two  can  be  readily  appreciated,  so 
as  to  become  practically  useful. 

1.  The  breath-sounds  may  become  more  or  less  jerky  or  wavy,  sovietimes 
presenting  a  distinct  cogged-wheel  rhythm,  especially  the  inspiratory  sound. 
Tliis  is  by  no  means  a  reliable  sign  of  disease,  especially  in  females,  in 
whom  it  is  often  met  with  if  they  are  at  all  nervous  or  hysterical,  while 
it  frequently  depends  upon  excited  cardiac  action.  Causes.  Jerky 
breathing  may  be  observed : — a.  In  painful  affections  of  the  chest,  such, 
as  early  pleurisy  or  pleurodynia,  when  the  patient  often  breathes  in  an 

nterrupted  manner,  b.  In  the  early  stage  of  phthisical  consolidation, 
•c.  In  connection  with  pleuritic  adhesions. 

2.  The  most  important  change  in  rhythm  is  a  prolongation  of  the  expiratory 
sound,  so  that  it  may  become  twice  or  even  three  or  four  times  the  length 
of  that  of  inspiration,  which  is  often  actually  shortened.  Prolonged  expira- 
tion generally  accompanies  certain  alterations  in  the  breath-sounds  to 
be  immediately  noticed,  but  it  may  be  the  main  or  the  only  alteration 


420 


THEORY   AND    PKACTICE    OP  MEDICINE. 


observed.  Causes,  a.  Emphysema,  the  elasticity  of  the  lungs  being 
more  or  less  diminished,  h.  Obstruction  to  the  exit  of  air  through  the 
respiratoiy  passages. 

(G).  Change  in  the  area  over  ivhich  the  hreath- sounds  are  heard. — This 
may  be : — 1.  Increased.,  from  distension  of  the  lungs.  2.  Diminished, 
OAving  to  their  retraction. 

(D.)  Changes  in  quality,  along  ivith  other  characters. — Some  very 
important  abnormal  breath-sounds  are  met  with,  -which  differ  entirely 
from  those  ordinarily  heard  over  the  chest,  in  their  quality,  pitch, 
rhythm,  and  other  particulars. 

1.  Harsh  or  rough  breathing. — As  its  name  indicates,  this  merely 
implies  a  harshness  of  the  breath-sound,  its  soft  and  breezy  character 
being  wanting,  which  is  specially  marked  during  explication,  this  portion 
being  unduly  lengthened.  Harsh  breathing  is  not  very  reliable  as 
evidence  of  disease,  but  is  frequently  noticed  in  connection  with  slight 
consolidations,  bronchial  catarrh,  the  early  period  of  pneumonia,  and 
various  other  morbid  conditions. 

2.  Bronchial. — In  its  characters  bronchial  breathing  corresponds  with 
the  normal  sound  thus  named,  but  it  is  heard  in  unusual  regions,  or  is 
unasually  marked.  Causes.  a.  Consolidation  of  the  lung-tissue,  if  ' 
moderate  in  amount  and  contiguous  to  the  surface,  for  example,  in 
phthisis,  cancer,  chronic  pneumonia,  and  some  cases  of  acute  pneumonia. 
Even  Avhen  the  lungs  enclose  small  cpvities  or  dilated  bronchi,  the 
breathing  is  usually  merely  of  a  bronchial  character,  b.  Condensation 
of  the  lung  from  compression  or  collapse. 

3.  Blowing. — Although  approaching  on  the  one  hand  to  bronchial 
bieathing,  and  on  the  other  to  tubular,  this  sound  has  sufficiently 
distinctive  characters  to  merit  recognition.  It  differs  from  the  former 
in  its  markedly  "  blowing "  quality,  being  much  clearer  and  higher 
pitched  ;  from  the  latter  in  beingmore  diffused,  and  not  hollow,  or  as  if  it 
originated  in  a  localized  tube  or  space.  Causes,  a.  Diffused  pulmonary 
consolidation,  not  too  abundant,  especially  in  certain  parts,  as  in  some 
cases  of  phthisis  and  pneumonia,  b.  Small  cavities  or  dilated  bronchi 
surrounded  by  solid  material,  c.  Occasionally  conduction  of  the  sound 
from  a  large  bronchus  to  the  surface  by  a  solid  growth. 

4.  Tubular. — A  high-pitched,  somewhat  hollow  and  metallic  sound : 
this  much  resembles  the  normal  tubular  breathing  heard  over  the 
trachea,  and  gives  the  impression  of  being  dii-ectly  conveyed  from  a  tube. 
It  varies  in  its  extent,  but  is  usually  limited.  Causes,  a.  Acute  pneu- 
monic consolidation,  in  which  disease  the  sound  often  presents  the  most 
typical  characters,  and  may  be  extensively  heard,  b.  Certain^  cavities 
in  the  lungs  or  dilated  bronchi,  c.  A  solid  mass  of  moderate  size  inter- 
vening between  the  trachea  or  a  main  bronchus  and  the  chest-wall. 
d.  Condensation  of  the  lung  under  certain  conditions. 

5.  Cavernous.— Th\s  is  a  clear  and  distinctly  hollow  sound,  varying 
in  its  pitch,  which  tends  to  be  low,  especially  during  expiration.  It  is 
usually  only  pei^ceived  over  a  limited  area,  and  strikes  the  ear  as  being 
produced  in  a  hollow  space,  its  exact  characters  varyingf  according  to 
the  dimensions  and  other  characters  of  this  space.  Causes,  a.  A 
cavity  in  the  lung,  of  some  size,  tolerably  superficial,  and  not  contain- 
ing much  fluid,  b.  In  rare  instances,  it  is  said,  consolidation  around  an 
ordinary-sized  bronchus,    c.  A  limited  pneumothorax  possibly. 

6.  Amphoric— A  still  more  hollow  sound,  and  of  peculiar  metallic 
quality,  amphoric  breathing  resembles  the  sound  heard  on  blowing  into- 
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a  lai-o-e  empty  glass  bottle  or  metallic  vessel.  Causes.  For  its  pro- 
dnction  it  is  necessary  to  have  an  extensive  empty  cavity,  with  firm  and 
smooth  walls,  into  which  air  enters  more  or  less  freely.  These  con- 
ditions are  found  in  :— a.  Pneumothorax  most  frequently,  air  entering 
the  pleura  through  a  communication  from  the  lung.  b.  A  large 
phthisical  excavation  in  the  lung  very  rarely. 

The  morbid  sounds  just  described  may  be  heard  over  different  parts  of 
the  same  chest;  or  they  may  be  traced  in  succession  over  the  same 
re"-ion  as  the  physical  conditions  change,  there  being  no  marked 
boundary-line  between  them,  but  a  gradual  transition  from  one  to 
another.  For  instance,  in  phthisis  the  breathing,  which  is  at  first 
harsh  or  bronchial,  may  become  blowing,  especially  in  certain  regions, 
and  then  in  succession  tubular,  cavernous,  or  even  amphoric,  as  cavities 
form  and  increase  in  size.  The  hollow  sounds,  though  usually  present 
during  inspiration  and  expiration,  may  only  be  heard  during  the  former 
•act.  "a  deep  breath  usually  causes  them  to  become  much  louder ;  and 
frequently  a  sharp  cough  enables  them  to  be  heard  where  they  did  not 
■exist  before,  owing  to  the  displacement  of  some  obstructing  secretion, 
or  the  discharge  of  fluid  from  a  cavity.  These  sounds  may  appear  to  be 
superficial  and  loud ;  or  more  or  less  deep  and  feeble.  Care  must  be 
taken  not  to  mistake  a  conducted  pharyngeal  or  laryngeal  sound  for 
cavernous  respiration. 

7.  In  exceptional  instances  peculiar  respiratory  sounds  are  met  with. 
In  connection  with  some  cavities  inspiration  has  a  stocking  or  hissing 
character — the  india-ruhber-ball  sound  (Mitchell  Bruce).  Sometimes  the 
air  appears  to  be  di'awn  away  during  inspiration,  and  puiSed  back  during 
^'xpiration  ;  this  is  termed  the  souffle  or  veiled  puff. 

B.  Rales  or  Rhonchi. 


These  terms  are  applied  to  certain  adventitious  sounds  which  are 
originated  within  the  lungs  or  the  air-tubes.  Some  writers  make  a  dis- 
tinction between  rales  and  rhonchi,  which  will  be  sufficiently  indicated  in 
the  classification  given  further  on.  Before  proceeding  to  their  considera- 
tion it  is  necessary  to  mention  that  they  may  be  simulated  by  sounds 
brought  out  by  the  act  of  breathing,  and  resulting  from  contraction  of 
the  muscles  of  the  chest- walls ;  subcutaneous  oedema  or  emphysema  ; 
hairs  on  the  surface  of  the  thorax  ;  fluid  in  the  mediastinal  cellular  tissu.e ; 
or  the  opening-up  of  healthy  lung-tissue  during  a  deep  inspiration. 

Rales  or  rhonchi  are  generally  produced  by  the  passage  of  air  during 
the  act  of  breathing : — (i.)  Through  bronchial  tubes  narrowed  by 
thickening  of  the  mucous  membrane  ;  by  various  deposits  upon  the 
surface  of  this  membrane,  such  as  thick  secretion  or  exudation;  by 
organic  changes  in  the  walls  of  the  tubes  ;  or  by  spasm  of  their 
muscular  fibres.  (ii.)  Through  fluid  of  different  degrees  of  con- 
sistence, contained  in  normal  or  enlarged  air-tubes  or  air- vesicles, 
(iii.)  Through  fluid  contained  in  cavities  in  the  lungs,  (iv.)  Through 
substances  oi-iginally  solid,  which  are  undergoing  a  process  of  softening, 
(v.)  Into  air- vesicles,  either  of  normal  size  or  enlarged,  the  walls  of 
which  are  collapsed  or  stuck  together,  thus  causing  them  to  open  up. 
In  rare  instances  the  action  of  the  heart  originates  rales,  when  there  is 
much  fluid  in  contiguous  tubes  or  cavities. 

The  following  points  must  be  noticed  with  regard  to  these  adventi- 
tious sounds  : — I.  Their  characters,  namely,  whether  dry  or  liquid  ;  large 
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or  small;  peculiar  quality,  such  as  musical,  crackling,  crepitant,, 
bubbling,  gurgling,  whistling,  etc.;  pitch;  whether  at  all  hollow  or 
metallic,  and  the  degree  in  which  this  character  is  present.  2.  If  they 
are  heard  both  during  inspiration  and  expiration,  or  only  during  one  of 
these  divisions  of  the  respiratory  act.  3.  Their  situation  and^  extent. 
4.  Their  amount.  5.  Whether  they  are  constant  or  only  heard  at 
intervals ;  and  if  they  are  affected  by  a  full  inspiration  or  cough. 

Classification  and  Special  Causes. — So  many  different  classiBcations 
of  rfdes  or  rhonchi  have  been  invented,  and  such  confusion  has  prevailed 
with  regard  to  the  meaning  of  the  various  terms  employed,  that  it  is  by 
no  means  easy  to  fix  upon  any  classification.  I  have,  however,  adopted 
the  following  arrangement: — 

(A)  Vibratory  or  dry  musical  rJionchi. — These  sounds  are  produced 
by  air  traversing  air-tubes  narrowed  in  some  of  the  ways  already  men- 
tioned. They  vary  in  their  precise  characters  according  to  the  size 
of  the  tube  affected,  and  the  immediate  cause  of  the  narrowing.  They 
are  divided  as  follows  : — 1.  Sonorous.  This  is  a  deep-toned,  low-pitched 
sound,  varying  much  in  its  exact  quality,  which  may  be  snoring,  growl- 
ing, humming,  cooing,  etc. ;  it  appears  to  be  superficial,  is  often  exten- 
sively heard,  and  generally  accompanies  both  inspiration  and  expira- 
tion, but  may  be  limited  to  either  division,  especially  expiration. 
2.  Sibilant.  This  is  of  much  higher  pitch,  and  is  often  whistling,, 
hissing,  or  musical ;  it  is  not  so  extensively  heard  as  the  sonorous 
rhonchus;  and  as  a  rule  accompanies  both  inspiration  and  expiration. 
Both  these  classes  of  adventitious  sounds  are  liable  to  much  irregu- 
larity, disappearing  from  time  to  time,  especially  after  a  cough,  and 
they  often  occur  together.  Causes,  a.  Bronchitis,  especially  chronic  ; 
but  also  the  acute  form  in  its  early  stage  ;  and  the  plastic  or  fibrinous 
variety,  b.  Spasmodic  contraction  of  the  bronchial  tubes  in  cases  of 
asthma,    c.  Narrowing  of  the  tubes  from  organic  disease. 

(B.)  Crepitant  rales. — 1.  Trrie  crepitant  rale.  This  is  a  sound  met 
with  in  the  early  stage  of  acute  pneumonia,  and  therefore  usually  ob- 
served towards  the  base  of  one  lung,  but  it  may  be  heard  over  any  part 
of  the  oi^gan  which  is  the  seat  of  the  inflammatory  process.  It  consists 
of  a  great  number  of  extremely  minute,  sharp,  crepitant  sounds  ;  equal 
in  size  ;  perfectly  dry  ;  heai'd  in  short  puffs  during  inspiration  alone  in 
most  cases,  and  often  only  towards  the  termination  of  this  act ;  and 
increased  in  amount  by  a  deep  breath.  It  has  been  aptly  compared  to 
the  sound  produced  by  rubbing  a  lock  of  hair  firmly  between  the  finger 
and  thumb  close  to  the  ear;  or  to  the  burning  of  salt  in  the  fire.  The 
theories  as  to  the  production  of  the  true  crepitant  rale,  presuming  that 
it  originates  within  the  lung,  are  that  it  is  due  to  the  opening-up  of 
ail-- vesicles  stuck  together;  to  air  passing  through  thick  exudation  in 
these  vesicles  ;  or  to  minute  lacerations  of  lung-tissue.  It  must,  hoAvever, 
be  mentioned  that  some  authorities  regard  this  adventitious  sound  as 
pleuritic  in  origin,  being  in  reality  a  friction-sound,  and  my  own  obser- 
vations in  certain  cases  of  pneumonia  have  convinced  me  that  in  some 
instances  at  any  rate  it  is  of  this  nature.  2.  Redux  crepitant  rale.  Heard 
in  the  advanced  stage  of  acute  pneumonia,  when  resolution  is  taking 
place,  this  differs  from  the  rale  just  considered  in  that  the  crejn- 
tant  sounds  are  much  less  abundant ;  lai-ger  and  of  unequal  size ;  less 
dry;  and  perceived  during  both  inspiration  and  expiration. _  It  gives 
the  impression  of  air  passing  through  a  thick  material,  which  is  the 
pneumonic  exudation  undergoing  a  process  of  softening.    A  sound  of 
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similar  characters  is  sometimes  noticed  in  phthisis.  3.  A  large  dry 
crepitant  rale  is  said  to  be  observed  in  some  cases  of  emphysema, 
not  abundant,  and  resembling  the  sound  produced  by  inflating  a 
bladder.  It  is  supposed  to  be  due  to  the  opening-up  of  enlarged  vesicles. 
4.  Compression  or  collapse  rale.  When  the  lung  is  compressed  or  collapsed 
from  any  cause,  a  rale  consisting  of  a  number  of  small  dry  crepitations 
may  be  slowly  evolved  at  the  close  of,  or  immediately  after  a  deep 
inspiration.  5.  Adhesion  rale.  This  is  a  rale  associated  with  pleuritic 
adhesions,  usu.ally  of  a  crepitant  character,  and  due  to  the  retention  of 
secretion  -within  the  superficial  air-vesicles  and  small  tubes. 

(C.)  Gracklincj  or  Clicking  i2rtZes.--During  the  process  of  softening 
which  the  consolidation  of  phthisis  undergoes,  certain  rales  of  a  crackling 
or  clicking  character  are  developed,  such  as  would  be  expected  from  the 
passage  of  air  through  such  a  material.  These  are  named: — 1.  Dry  crach- 
linq  or  dry  crepitation,  which  consists  of  some  three  or  foar  crackles  or 
clicks,  sharp,  abrupt,  and  dry,  only  heard  usually  during  inspiration.  It 
indicates  the  commencement  of  softening.  2.  Moist  or  humid  crackling  or 
crepitation.  Crackling  in  character,  this  is  more  abundant  than  the  dry 
rale,  though  the  crackles  are  not  large  or  numerous,  bat  they  are  more 
moist,  as  if  air  were  passing  through  a  less  consistent  substance,  and 
occur  both  during  inspiration  and  expiration,  being  most  marked  usually 
in  the  former.  It  accompanies  more  advanced  softening,  and  is  also  met 
with  in  connection  with  small  cavities.  These  rales  are  chiefly  observed 
at  the  apices  of  the  lungs. 

(D.)  Mucous,  Stihmocous,  and  Subcrepitant  Bales. — These  constitute  a 
very  common  class  of  adventitious  sounds,  the  characters  of  which  are 
readily  appreciated.  They  result  from  the  transmission  of  air  through 
fluid  contained  in  the  air-tubes  or  vesicles,  and  the  varieties  observed 
depend  upon  the  nature  and  quantity  of  the  fluid,  and  its  exact  situation. 
Generally  they  consist  of  a  number  of  distinct  sounds,  usually  bubbling 
in  quality,  but  sometimes  of  a  crackling,  rattling,  or  somewhat  gurgling 
character.  The  individual  sounds  vary  in  size  considerably,  as  well  as 
in  number  and  pitch.  If  they  are  of  large  or  medium  size,  the  rale  is 
called  mricons;  if  small,  submucous;  and  if  very  minute,  subcrepitant, 
because  it  then  resembles  a  crepitant  sound.  These  rales  accompany 
both  inspiration  and  expiration,  being  generally  more  marked  during  the 
former  act,  and  they  may  be  so  abundant  as  completely  to  mask  the 
breath-sounds.  A  cough  often  greatly  influences  this  class  of  rales, 
both  as  to  their  amount  and  site,  sometimes  removing  them  completely 
for  the  time.  They  are  most  common  and  most  marked  towards  the 
bases  of  the  lungs,  but  may  be  heard  universally  over  the  chest.  In 
children,  and  when  they  originate  in  the  larger  tubes,  they  are  apt  to 
have  a  somewhat  metallic  or  hollow  quality.  Causes,  (i.)  Bronchitis, 
(ii.)  QEdema  of  the  lungs,  (iii.)  Htemorrhage  into  the  bronchial  tubes, 
(iv.)  Rarely  fluid  from  outside  the  lung  emptying  itself  through  the 
bronchi,  such  as  pleuritic  effusion. 

(JE.)  Hollaiu  Hales. — The  essential  feature  of  these  abnormal  sounds 
is  that  they  are  more  or  less  hollow  in  quality,  and  convey  the  impres- 
sion of  being  originated  in  a  cavity.  For  their  production  a  hollow 
space  must  exist,  containing  fluid,  through  which  air  passes  ;  the  size 
and  other  conditions  of  the  space  will  influence  their  degree  of  hollow- 
ness  and  their  pitch,  while  the  amount  and  consistence  of  the  fluid  will 
affect  the  abundance  and  actual  character  of  the  rale.  Hence  it  may  be 
bubbling,  crackling,  or  gurgling ;  is  veiy  variable  in  size  and  amount ; 
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and  subject  to  change  considerably  fi-om  time  to  tijne.  According  to 
their  degree  of  hollowness,  pitch,  and  exact  quality,  these  rales  have  been 
subdivided  into  such  varieties  cavernulons,  cavernous,  amplioric,  ringing, 
metallic,  etc.  ;  and  as  a  class  they  are  often  termed  consonating  rules. 
They  are  heard  generally  during  inspiration  and  expiration,  but  may  be 
limited  to  either  portion  of  the  respiratory  act.  A  cough  often  causes 
them  to  disappear,  or  renders  them  more  distinct.  Ordinary  mucous 
rales  occasionally  assume  a  hollow  character,  if  produced  near  a  large 
cavity.  The  heart's  action  sometimes  originates  cavenious  rales,  by 
agitating  the  tluid  in  a  contiguous  cavity.  Phthisis  is  the  disease  in 
which  these  rales  are  chiefly  observed ;  but  they  may  also  be  noticed 
in  connection  with  the  effects  of  pulmonary  abscess  or  gangrene,  or  with 
dilated  bronchi.  When  the  pleura  contains  air  and  fluid,  provided  a 
communication  with  the  lung  exists  below  the  level  of  the  fluid,  metallic 
or  amphoric  rales  may  be  elicited  during  the  act  of  bi-eathing  or 
coughing. 

C.  Pleuritic  Friction  or  Attrition-Sounds. 

By  the  rubbing  together  of  the  adjacent  surfaces  of  the  pleura,  when 
this  structure  is  the  seat  of  certain  morbid  changes,  or  by  the  move- 
ments of  adhesions,  adventitious  sounds  are  often  elicited  during  the  act 
of  breathing,  usually  termed  friction- sounds.  In  examining  for  this  class 
of  physical  signs,  it  may  be  requisite  to  investigate  every  part  of  the 
chest,  but  especially  its  lower  portion  laterally  and  behind,  as  they  may 
be  present  over  but  a  very  small  area  ;  the  patient  must  also  be  made 
to  breathe  deeply,  otherwise  the  requisite  rubbing  together  of  the  sur- 
faces may  not  be  brought  about. 

The  following  are  the  chief  points  relating  to  friction-sounds  which 
need  to  be  noticed  : — 1.  Characters.  As  a  i-ule  friction-sounds  are  moi  e 
or  less  ruhhing  in  quality,  varying  from  a  slight  graze  to  a  loud  grating 
sound.  Thej''  may,  however,  be  creaking,  crepitant,  cracMing,  clicking,  or 
rumbling.  In  not  a  few  cases  a  friction-sound  closely  resembles  crepitant, 
crackling,  or  even  small  mucous  I'ales,  but  is  distinguished  from  these  by 
being  unaffected  by  a  cough.  Superficialness  is  a  prominent  character  of 
all  these  sounds.  2.  Site  and  extent.  Friction  is  usually  observed 
on  one  side,  and  towards  the  lower  part  of  the  chest,  especially  below 
the  angle  of  the  scapula,  or  in  the  infra-axillary  region.  It  is  generally 
limited  in  extent,  sometimes  not  covering  an  area  of  more  than  an  inch, 
but  may  be  heard  all  over  one  side,  or  even  over  the  greater  part  of  both 
sides.  3.  Intensity.  This  varies  from  a  scarcely  perceptible  rub,  to  a  sound 
audible  even  at  a  distance  from  the  chest.  Generally  it  is  moderately 
loud.  4.  Bhythm.  Friction-sound  is  usually  most  perceptible  during 
inspiration,  but  often  accompanies  expiration  also ;  it  may  only  be 
heard  at  the  end  of  a  deep  inspiration.  It  is  frequently  irregular  and 
jei'ky.  6.  Causes.  The  pathological  conditions  in  connection  with  the 
pleura  which  may  give  rise  to  friction-sounds  are  : — a.  Dryness  of  the 
.surface  and  increased  vascularity,  with  prominence  of  the  vessels,  M'hich 
may  cause  a  slight  grazing,  b.  Exudation  associated  Avith  pleurisj",  the 
characters  of  the  sound  depending  upon  the  thickness  and  density  of  the 
material  deposited,  and  the  amount  of  fluid  mixed  with  it.  c.  Certain 
forms  of  pleuritic  thickening  and  adhesion,  d.  Tubercular  and  cancerous 
formations.  It  may  be  mentioned  that  a  cirrhotic  liver  may  originate 
a  sound  simulating  pleuritic  friction. 
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D.  YocAr.  AND  Cry  Resonance. 

The  chief  points  to  be  noticed  with  regard  to  the  vocal  resonance  are  : — 
1.  Its  intensity  and  degree  of  clearness.  2.  Its  quality  and  pitch.  3.  The 
ai-ea  over  which  it  can  be  heard.  The  following  are  the  deviations  from 
the  normal  which  may  be  met  with  : — 

1.  The  resonance  may  be  more  or  less  weakened  to  complete  extinction, 
over  a  variable  extent  of  surface. — Causes,  (i.)  Air  or  fluid  in  the  pleura, 
separating  the  lung  from  the  chest-wall,  (ii.)  Very  extensive  or  dense 
■consolidation  of  the  lung,  as  in  cancer,  and  cases  of  fibroid  phthisis, 
(iii.)  Emphysema  in  many  cases,  (iv.)  Intra-thoracic  tumours ;  or 
enlarged  abdominal  organs  or  tumours  encroaching  upon  the  chest. 
(V.)  Obstruction  of  a  main  bronclius,  and  consequent  pulmonary  collapse. 

2.  It  may  he  increased  in  intensity  or  clearness,  this  being  often 
•associated  with  alterations  in  quality  and  pitch.  Foxir  varieties  of 
abnormal  vocal  resonance  are  recognized,  which  may  be  considered 
under  this  head,  namely: — 

(i.)  Bronchophony. — This  term  merely  implies  an  increase  in  the 
•clearness  of  the  vocal  resonance,  which,  however,  is  generally  intensi- 
fied as  well.  It  is  commonly  noticed  in  health  in  the  interscapular 
regions,  especially  at  their  upper  part;  as  well  as  frequently  just  below 
the  inner  end  of  the  clavicles.  Causes,  a.  Any  lung-consolidation, 
provided  it  is  not  excessive,  as  in  phthisis  or  pneumonia ;  in  the  latter 
the  bronchophony  has  often  peculiar  characters,  being  metallic  and 
■sniffling,  b.  Small  cavities  in  the  lung,  with  thickening  and  consolida- 
tion around,  c.  Condensation  of  the  lung  in  most  cases,  d.  Occa- 
sionally a  solid  mass  intervening  between  a  main  bronchus  and  the 
chest-wall,  provided  it  is  not  too  large. 

(ii.)  Pectoriloquy. — Here  the  voice  seems  to  be  conducted  directly  to 
the  ear  along  the  stethoscope,  and  the  words  uttered  may  often  be  dis- 
tinctly I'ecognized.  The  resonance  is  not  uncommonly  very  intense, 
and  gives  a  most  unpleasant  sensation  to  the  listener.  Causes,  a.  Cer- 
tain cavities  in  the  lungs  in  the  great  majority  of  cases.  The  conditions 
required  are  that  the  cavity  is  of  good  size,  but  not  too  large,  and 
tolerably  smooth  ;  does  not  contain  much  fluid  ;  has  firm  but  not  too 
thick  walls  ;  lies  near  or  is  adherent  to  the  chest-walls ;  and  has  one  or 
more  bronchi  communicating  with  it,  so  that  air  may  enter,  b.  Very 
rarely  a  solid  mass  between  the  main  air-tube  or  a  large  bronchus  and 
the  chest- wall.    c.  Occasionally  pneumothorax  under  certain  conditions. 

A  variety  of  pectoriloquy  is  described  under  the  term  whispering 
pectoriloquy,  in  which  a  whisper  is  clearly  heard,  and  often  the  separate 
words  can  be  distinguished.  This,  however,  is  not  an  alteration  in  the 
voice,  but  merely  a  modified  expiratory  sound.  Typical  whispering 
pectoriloquy  is  only  observed  in  connection  with  lai^ge  and  superficial 
spaces,  and  is  best  heard  in  cases  of  pneumothorax,  but  is  not  infre- 
quently as.sociated  with  phthisical  cavities. 

(iii.)  CEgophony. — The  vocal  resonance  has  a  peculiar  bleating,  nasal, 
or  "punch-like  "  quality  in  some  cases  of  pleuritic  efl'usion,to  which  the 
term  aigofhony  has  been  applied.  As  a  rule  it  is  best  heard  about  the 
angle  of  the  scapula,  but  may  vary  Avith  a  change  in  the  position  of  the 
patient.  Some  authorities  are  of  opinion  that  oegophony  is  due  to  the 
presence  of  a  thin  layer  of  fluid  between  the  lung'  and  the  chest-wall ; 
others  that  it  is  caused  by  superficial  compression  of  the  lung.  ' 
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(iv.)  Amphoric  resonance. — In  certain  large  cavities  with  firm  walls^ 
the  voice  may  have  the  characteristic  hollow  and  metallic  quality  known 
as  amphoric.  This  is  only  very  rarely  noticed,  either  in  connection  with 
large  phthisical  cavities,  or  in  cases  of  pneumothorax. 

3.  The  area  over  which  vocal  resonance  can  be  heard  will  be  influenced 
by  the  same  conditions  as  those  which  affect  the  extent  of  the  vocal 
fremitus. 

E.  Tussive  Eesonance. 

The  cough  may  be  intensified  in  connection  with  consolidations  and 
cavities,  and  may  assume  peculiar  characters,  hence  named  bronchial, 
cavernous.,  metallic,  amphoric,  etc.,  but  these  alterations  do  not  add  much 
to  the  knowledge  gained  by  studying  the  vocal  resonance,  though  the 
tussive  resonance  may  be  advantageously  made  use  of  where  the  voice  is. 
weak,  as  in  females.  The  uses  of  cough  in  the  investigation  of  disease, 
which  can  be  best  turned  to  practical  account,  are  as  follows  : — 1.  During 
the  act  adventitious  sounds  may  be  elicited,  which  are  not  heard  during 
the  mere  act  of  breathing,  especially  in  connection  with  cavities. 
2.  Various  fluid  substances  which  have  accumulated  in  bronchial  tubes 
or  cavities  may  be  dispersed  and  expelled,  rtiles  being  thus  done  away 
with,  and  the  breath-sound  rendered  louder,  so  that  its  characters  may 
be  better  appreciated.  In  this  way  the  act  of  coughing  may  be  the  means, 
of  distinguishing  between  friction-sounds  and  sounds  produced  within  the 
lung;  and  in  connection  with  cavities,  cavei-nous  or  some  other  breath- 
sound  may  sometimes  be  heard  after  a  cough,  where  i^espiration  has 
been  previously  quite  inaudible. 

F.  Peculiar  Sounds  heard  in  connection  with  large  Cavities. 

1.  Metallic  tinkling. — Resembling  the  sound  produced  by  striking  a 
hollow  glass  vessel  with  a  pin,  this  is  a  single,  clear,  high-pitched,  ringing 
sound,  heard  in  connection  with  large  air-containing  spaces,  in  which 
there  is  a  little  fluid.  It  is  supposed  to  be  occasioned  by  the  bursting 
of  a  bubble,  or  the  dropping  of  fluid  from  the  top  of  the  cavity ;  and 
may  be  originated  during  the  act  of  breathing,  speaking,  or  coughing^ 
or,  rarely,  by  the  action  of  the  heart.  Large  phthisical  cavities,  and 
hydro-  or  pyo-pneumothorax  are  the  conditions  in  which  metallic- 
tinkling  occurs,  though  it  is  very  rare. 

2.  Amphoric  echo. — An  echo  of  amphoric  character  may  attend  the- 
respiratory  sounds,  voice,  cough,  rales,  the  heart-sounds,  or  even  the 
act  of  swallowing.  For  its  production  there  must  be  a  large  hollow 
space,  having  a  smooth  interior,  and  containing  air,  such  as  is  met  with 
in  pneumothorax,  and  occasionally  in  phthisis. 

3.  Bell-sound. — In  some  cases  of  pneumothorax,  when  a  coin  is  placed: 
on  the  affected  side  and  struck  with  another  coin,  a  clear  and  ringing 
sound,  resembling  that  elicited  by  striking  a  bell,  may  be  heard  on. 
listening  over  another  part  of  the  same  side. 

VI.  SUCCUSSION-SIGNS. 
Succussion  is  a  mode  of  examination  very  seldom  required,  and  merely 
shows  the  presence  of  air  and  fluid  in  a  large  space.  The  signs  pro- 
duced by  shaking  a  patient  are  :— 1.  A  splashing  sensation  felt  by  the 
hand.  2.  A  splashing-sotmd.  They  are  occasionally  present  in  hydro- 
or  pyo-pneumothorax ;  and  extremely  rarely  in  connection  with  large 
phthisical  cavities. 
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CHAPTER  y. 

GENERAL    THERAPEUTICS    OF    THE    RESPIRATORY  ! 

SYSTEM.  i 

I  HAVE  previously  intimated  my  intention  of  giving  in  the  present 
edition  an  introductory  outline   of  the   general  therapeutics  of  the 
more  important  organs   and  systems  of  the  body.     The  respiratory 
system    being  the   first  in  connection  with  which  I  have  deemed  , 
this  course  of  procedure  necessary,  it  may  be  well  to  explain  my  \ 
purpose  once  for  all.    I  do  not  pretend  to  discuss  the  subject  in  any 
detail,  and  my  main  object  is  to  give  a  summary  of  the  therapeutic 
groups  which  are  commonly  recognized  in  relation  to  the  system  or 
organ  under  consideration ;  of   the  chief   agents  belonging  to  each 
giwp ;  and  of  their  modes  of  administration  and  application,  when 
these  are  in  any  respect  unusual.    In  this  way  some  idea  will  be  gained 
of  the  principles  upon  which  the  treatment  of  the  several  structures  is  , 
founded ;  which  can  then  be  rationally  applied  in  dealing  practically  > 
with  their  diseases  and  symptoms.  | 
I.  Therapeutic  groups. — The  following  are  the  groups  of  thera-  ' 
peutic  agents  usually  recognized  in  relation  to  the  respiratory  system  : — 

1.  Sternutatories  and  Errhines. — These  agents  are  brought  into  contact  i 
with  the  nasal  mucous  membrane,  either  for  the  purpose  of  exciting  the  | 
act  of  sneezing,  or  producing  a  free  flow  of  watery  mucus,  or  for  both  I 
these  effects.  Some  drugs  act  thus  when  introduced  into  the  system,  ' 
especially  iodides,  but  they  are  not  definitely  used  with  this  intention. 

The  chief  agents  available  under  this  group  are  direct  irritation  of  the 
interior  of  the  nose,  as  by  tickling  with  a  feather ;  snuff  ;  the  different  | 
peppers ;  ipecacuanha  powder ;  and  inhalation  of  ammonia,  iodine,  the 
pungent  products  of  moistened  mustard  or  horseradish,  or  vainous  other  1 
irritating  gases  and  vapours.    Yeratrine  is  a  most  powerful  sternuta-  j 
tory,  but  is  a  dangerous  drug  to  use  for  this  purpose.  j 

2.  Anti-sternutatories — Anti-errhines. — These  are  also  applied  locally,  j 
being  intended  to  check  either  excessive  or  paroxysmal  sneezing,  or  j 
coryza,  which  may  occur  under  different  circumstances.  The  most  I 
important  agents  are  cocaine,  morphine,  quinine,  and  bismuth  powders. 

3.  Pulmonary  or  Respiratory  Stimulants. — The  idea  more  immediately 
associated  with  a  pulmonary  stimulant  is  that  of  exciting  the  act  and  | 
function  of  respiration,  thus  promoting  the  oxygenation  of  the  blood,  j 
as  well  as  its  circulation  through  the  lungs,  and  other  minor  effects.  It 
may  be  extended,  however,  to  the  act  of  coughing,  which  under  various 
circumstances  requires  to  be  encouraged  rather  than  subdued  or  checked. 

The  medicinal  respiratory  stimulants  which  are  of  practical  use  include 
ammonia  and  its  carbonate,  both  when  inhaled  and  administered 
internally  ;  alcohol ;  the  various  ethers,  especially  sulphuric  ;  chloroform 
at  first ;  camphor  ;  nux  vomica  or  strychnine  ;  and  perhaps  belladonna 
under  certain  circumstances.  In  many  conditions  where  respiration  is  j 
gravely  interfered  with,  however,  these  are  of  little  or  no  service,  { 
and  recourse  must  be  had  without  delay  to  such  measures  as  dashing 
cold  water  on  the  face  or  chest,  in  oi'der  to  excite  breathing  by  reflex 
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stimulation ;  inhalation  of  oxygen  ;  artificial  respiration ;  the  employ- 
ment of  electricity  ;  or  some  suitable  operation,  such  as  tracheotomy.  In 
■certain  cases  of  this  kind  it  is  important  to  determine  at  the  outset  that 
th  ere  is  no  I'eniovable  obstruction  in  connection  with  the  main  air- 
passages. 

4.  Pulmonary  or  Respiratory  Sedatives,  Depressants,  and  Antispasmodics. 
— This  is  a  somewhat  comprehensive  group,  and  the  purposes  for  which 
the  agents  that  belong  to  it  are  employed  will  differ  under  different  cir- 
cumstances. As  regards  respiration,  we  may  aim,  in  the  first  place, 
in  merely  producing  a  sedative  ellect  upon  the  act,  when  it  is  unduJy 
•excited,  both  in  frequency  and  degree  or  extent.  It  must  be  noted, 
however,  that  certain  remedies  of  this  class  are  capable  of  acting  further 
as  depressants,  bringing  the  function  below  what  is  normal,  and  in 
this  way  they  may  either  be  beneficial  or  dangerous.  Another  object 
to  be  kept  in  view  is  indicated  by  the  term  antispasmodic,  which 
implies  the  relief  of  disturbances  of  breathing,  usually  paroxysmal, 
which  are  supposed  to  be  associated  with  some  spasmodic  disorder  of 
muscular  structures  belonging  to  the  respiratory  apparatus.  A  distinct 
class  of  agents  which  may  be  included  under  this  group  are  those  which 
are  used  to  relieve  or  subdue  cough,  which  may  be  termed  anti-tussivcs. 
The  more  important  official  remedies  which  produce  one  or  more  of  the 
effects  mentioned  are  antimonial  preparations,  especially  tartarated 
antimony;  bromides,  some  attaching  particular  value  to  bromide  of 
ammonium;  the  fumes  of  nitre-paper  inhaled;  hydrocyanic  acid ;  hydrate 
of  chloral  and  butyl-chloral ;  ether  and  chloroform ;  nitrite  of  amy!  : 
opium  or  morphine,  and  codeine  for  cough;  belladonna,  stramonium, 
liyoscyamns,  and  tobacco ;  conium  or  inhalation  of  conine ;  lobelia, 
especially  the  ethereal  tincture  ;  aconite  and  veratrum  viride ;  gelse- 
mium  ;  and  cocaine  locally  applied  in  connection  with  the  throat  or 
upper  air-j)assages.  Some  milder  remedies  used  for  cough  will  be 
mentioned  in  relation  to  the  treatment  of  that  symptom.  Various  non- 
ofticial  respiratory  antispasmodics  are  much  in  vogue,  but  they  need  not 
be  referred  to  here. 

5.  Agents  affecting  Expectoration. — From  a  therapeutic  point  of  view  we 
have  to  deal  witli  the  act  of  expectoration ;  and  with  the  materials 
included  under  the  term,  commonly  known  as  sputum  or  phlegm.  With 
regard  to  the  former,  it  will  suffice  to  point  out  that  it  belongs  rather  to 
the  subject  of  cough,  and  to  draw  attention  to  the  fact  that  it  is  by  no 
means  always  desirable  to  attempt  to  prevent  the  act  of  expectoration, 
but,  on  the  contrary,  this  has  often  to  be  encouraged  and  assisted,  in  order 
to  get  rid  of  morbid  products  which  would  otherwise  do  harm  by  accu- 
mulating in  the  air- tubes  or  lungs.  The  word  expectorant  is  used  very 
vaguely,  but  the  actual  effects  which  may  be  produced  upon  the  expec- 
toration itself  may  be  indicated  as  follows  : — 

a.  Sedative  Expectorants.— These  are  supposed  to  act  on  the  vessels  of 
the  raucous  membrane  lining  the  air-passages,  subduing  excessive 
vascular  tension,  and  dilating  the  vessels  ;  at  any  rate,  the  effect  they 
produce  is  to  create  a  more  or  less  free  flow  of  watery  fluid  from  the  mem- 
brane, which  is  easily  expelled,  thus  often  relieving  unpleasant  and  even 
painful  symptoms,  especially  in  the  early  stage  of  cases  in  which  it  is 
acutely  inflamed  or  congested.  The  sedative  expectorants,  as  thus 
defined,  include  jDreparations  of  antimony,  the  antimonial  wine  being 
usually  employed  for  this  purpose ;  ipecacuanha  ;  apomorphine  in 
minute  doses ;  lobelia,  especially  useful  if  there  is  a  spasmodic  condi- 
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tion  of  the  bronchial  tubes  ;  tincture  of  aconite ;  jaborandi  and  pilocar- 
pine; and  iodide  of  potassium  or  sodium. 

b.  Stimulant  Expectorants. — There  are  a  large  number  of  drugs  com- 
monly included  under  this  category,  but  it  is  not  always  vei-y  clear 
what  they  i-eally  do.  They  are  supposed  to  increase  and  modify  the 
expectoration  by  stimulating  the  glands  of  the  mucous  membrane  to 
secrete,  or  by  stimulating  the  circulation  in  the  vessels  when  it  is 
languid;  or  to  excite  the  muscular  tissue  of  the  bronchioles  to  contract, 
thus  assisting  the  expulsion  of  materials  from  their  interior.  Without 
discussing  their  mode  of  action,  it  must  suffice  to  give  the  following  list 
of  the  agents  usually  regarded  as  stimulant  expectorants,  namely : — 
Ammonia,  either  internally  or  by  inhalation,  carbonate  and  chloride 
of  ammonium ;  sulphur  in  certain  chronic  cases ;  alcohol  and  ether ; 
senega,  squill,  serpentary,  cascarilla,  and  cubebs  ;  certain  volatile  oils  and 
stearoptenes,  especially  oil  of  pine,  turpentine,  oil  of  eucalyptus,  camphor, 
menthol,  and  thymol ;  ammoniacum,  galbanum,  asafoetida,  and  myrrh  ; 
balsams,  especially  balsam  of  Peru  and  Tolu,  and  compound  tincture  of 
benzoin,  with  benzoic  acid  and  benzoate  of  ammonium ;  copaiba ; 
tincture  of  larch  bark ;  carbolic  acid,  creasote,  tar,  terebene,  and  allied 
substances  ;  and  weak  inhalations  of  gases  or  vapours,  such  as  chlorine, 
iodine,  sulphurous  anhydride,  or  ammonium  chloride.  Under  certain 
circumstances  it  may  not  only  be  necessary  to  encourage  cough,  with 
the  view  of  getting  rid  of  expectoration,  but  even  to  aid  its  expulsion 
by  means  of  a  sterniTtatory  or  emetic. 

c.  Anti-expectorants. — In  many  cases  one  of  the  chief  objects  which  we- 
have  in  view  in  treatment  is  to  diminish  and  ultimately  stop  expectora- 
tion entirely,  by  checking  the  formation  of  the  materials  to  be  discharged. 
This  may  sometimes  be  done  by  subduing  violent  or  prolonged  cough, 
which  itself  tends  to  create  a  form  of  sputum  in  some  instances.  The 
agents  specially  used  as  anti-expectorants  are  opium ;  belladonna ; 
astringents,  such  as  mineral  acids,  tincture  of  perchloride  of  iron,  acetatfr 
of  lead,  tannic  or  gallic  acid ;  and  various  inhalations  having  an  astrin- 
gent or  antiseptic  action,  as  those  of  tar.  turpentine,  oil  of  pine  or 
eucalyptus,  carbolic  acid,  creasote,  and  allied  substances.  Of  course 
cai'e  must  be  taken  not  to  mistake  accumulation  of  expectoration  for 
diminution  in  its  quantity. 

d.  Alterative  Expectorants. — These  modify  the  quality  or  characters 
of  the  expectoration,  for  instance,  making  it  less  viscid  and  more  liquid,  so 
that  it  is  more  easily  discharged,  for  which  the  chief  agents  are  alkalies 
and  their  bicarbonates  ;  iodides  of  potassium  or  sodium  ;  and  chloride 
of  ammonium.  In  other  cases  the  aim  is  to  change  a  purulent  discharge 
into  a  more  healthy  secretion ;  and  sometimes  a  distinctly  antiseptic 
effect  has  to  be  aimed  at,  the  sputum  being  offensive  or  even  foetid.  For 
these  purposes  the  more  penetrating  and  volatile  antiseptics  have  to  be 
employed,  either  by  internal  administration,  or  more  especially  by 
inhalation.  My  friend  and  colleague.  Dr.  Vivian  Poore,  speaks  very 
favourably  of  garlic  amongst  this  group. 

II.  Methods  of  application. — In  addition  to  the  internal  administra- 
tion of  drugs  acting  upon  the  respiratory  organs,  or  their  introduction 
into  the  system  by  subcutaneous  injection,  which  is  very  usefiil 
when  they  are  required  to  act  rapidly,  remedies  can  be  applied  by 
more  or  less  direct  methods,  which  are  often  highly  advantageous. 
These  are  :  1.  Sipping  or  sucking,  agents  being  thus  made  to  pass  slowly 
over  the  throat  and  top  of  the  larynx  when  swallowed,  and  more  par- 
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ticularly  for  the  purpose  of  producing  a  local  soothing  effect.  Ice,  cold 
water,  glycerine,  gum  or  mucilage,  lozenges,  syrups,  oxymels,  and 'tinc- 
tures are  thus  serviceable.  2.  Gargling,  some  individuals  being  able  to 
gargle  even  the  interior  of  the  larynx.  3.  Direct  local  applications,  by 
means  of  throat-bi^ushes  or  sponges,  injections,  or  special  instruments. 

4.  Insufflation,  in  which  powders  are  either  drawn  in  by  inspiration,  or 
bloAvn  in  through  a  quill  or  glass  tube,  or  by  means  of  a  special  apparatus. 

5.  Fiimigation,  a  smoke  being  inhaled,  derived  from  smoking  a  pipe  or 
cigarette,  or  from  burning  a  paper  impregnated  with  some  drug,  as 
nitre-paper,  or  certain  powders  or  pastilles.  6.  Inhalations,  which  may 
be  dry  or  moist,  and  either  employed  by  simply  inhaling  certain  volatile 
fsubstances  themselves,  by  means  of  a  steam-inhaler,  or  by  some  kind 
of  "  respirator-inhaler."  Steam  alone  is  often  a  useful  inhalation. 
7.  Sprays,  either  emitted  from  a  steam-apparatus  (Siegel's)  or  from  the 
hand-spray  instrument.  8.  Direct  injection.  In  addition  to  direct  appli- 
cations thus  made  in  connection  with  the  respiratory  passages,  the 
practice  has  been  advocated  in  certain  conditions  of  injecting  agents 
directly  into  the  lung  itself.  This  method  of  treatment  cannot  be 
regarded  as  really  worthy  of  recommendation  or  support. 

III.  Auxiliary  therapeutic  agents. — The  respiratory  system  affords 
■one  of  the  most  striking  illustrations  of  the  advantages  to  be  derived 
in  the  treatment  of  its  diseases  and  symptoms  from  various  non-medicinal 
thei^apentic  measures  and  methods;  and  also  from  the  use  of  agents  which 
belong  to  groups  not  immediately  or  solely  related  to  this  system.  These 
always  demand  intelligent  considei'ation  in  every  case,  but  it  will  be 
only  possible  to  indicate  here  their  general  nature.  1.  As  regards  the 
patient,  much  help  is  often  derived  from  the  exercise  of  voluntary 
^ittention  and  management  or  control  on  his  part,  especially  in  I'elation 
to  breathing  and  cough ;  and  also  from  teaching  him  to  accommodate 
himself  to  the  conditions  which  happen  to  be  present,  especially  when 
these  are  of  a  chronic  and  permanent  nature.  2.  In  a  large  number  of 
instances  attention  to  posture  is  important ;  and  the  matter  of  rest  or 
exercise  of  different  kinds  frequently  requires  considei'ation,  in  many 
cases  absolute  rest  in  bed  being  demanded.  This  also  ensures  general 
warmth  of  the  body,  which  is  often  so  essential  in  respiratory  diseases. 
Physical  difficulties  affecting  the  respiratory  organs  may  have  to 
be  removed ;  or  the  patient  may  be  helped  by  mechanical  means  to 
breathe  or  cough.  3.  The  necessity  of  attending  to  the  personal  and 
immediately  surrounding  conditions  of  a  patient  affected  with  pul- 
monary disease  is  obvious,  as  regards  clothing,  place  of  residence, 
hygienic  surroundings,  sun-light,  living  and  bedrooms,  ventilation, 
temperature,  and  other  matters.  In  acute  cases  special  consideration 
is  requii^ed  as  to  the  temperature  of  the  sick-room,  and  the  desii'ability 
of  moistening  the  air  by  means  of  a  steam-kettle,  or  in  other  ways. 
4.  The  mention  of  air  opens  up  a  wide  field  in  relation  to  the  thera- 
peutics of  the  respiratory  organs,  but  it  must  suffice  to  state  here  that 
this  element  demands  attention  in  eveiy  case,  in  its  general  as  well  as 
its  local  aspects,  as  regards  temperature,  dryness  or  moisture,  pui-ity  or 
the  reverse,  stillness  or  prevalence  of  winds,  degree  of  pressure,  and 
other  points.  Special  kinds  of  apparatus  are  also  employed  for  treat- 
ment by  condensed  or  i-arefied  air,  and  other  methods  of  direct  ferothera- 
peutics.  5.  Climate  is  universally  recognized  as  of  essential  importance 
in  the  treatment  of  respiratory  diseases,  which  implies  not  only  modifi- 
cations of  atmosphere,  but  other  factors,  varying  in  kind  under  different 
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circumstances.  The  subject  will  be  discussed  in  connection  with 
particular  affections  so  far  as  the  limits  of  this  work  permit,  but  it  may 
be  noted  here  that  it  includes  far  more  than  a  mere  change  from  one 
country  or  part  of  a  country  to  another  presenting  a  more  genial 
climate,  such  as  the  comparative  advantages  of  a  residence  at  the 
sea-side  or  inland  ;  the  question  of  a  sea- voyage  ;  treatment  in  moun- 
tainous regious  and  high  altitudes,  in  the  vicinity  of  pine-woods,  or  in 
other  special  districts.  6.  The  amount  of  blood,  and  the  state  of  the 
circulation  in  the  lungs,  can  be  modified  considerably  by  venesection  or 
local  removal  of  blood,  by  dry-cupping  over  the  chest,  and  by  agents 
affecting  the  cardiac  action  and  vascular  system.  Venesection  also 
directly  lowers  the  respiratory  function.  By  these  means  certain  pul- 
monary diseases  and  symptoms  can  be  infl^uenced  to  a  marked  degree. 
7.  In  a  large  number  of  cases  various  agents  belonging  to  different 
groups  of  .a  more  general  character,  and  not  specially  associated  with 
the  respiratory  system,  are  of  the  greatest  service  in  the  treatment  of 
many  of  its  complaints.  Among  these  the  most  important  are  anti- 
pyretics, antiphlogistics,  nutrients  and  tonics,  certain  alteratives,  anti- 
septics, astringents  and  haemostatics,  and  anodynes.  Moreover,  specific 
methods  of  treatment  are  practised  in  relation  to  certain  morbid  con- 
ditions of  the  respiratory  organs,  especially  tubercular  disease,  which_ 
so  commonly  affects  these  structures.  8.  Local  esteraal  applications 
■over  the  chest  are  of  the  gi-eatest  service  in  the  treatment  of  respiratory 
complaints,  when  judiciously  employed.  These  not  only  include  active 
measures  of  vai'ious  kinds,  such  as  poulticing  or  blistering  the  surface, 
or  applying  irritating  liniments,  but  the  use  of  strapping  or  other  means 
for  procuring  rest,  the  application  of  cotton-wool,  the  employment  of 
friction,  and  ather  simple  methods.  It  may  be  remai-ked  here,  also,  that 
systematic  deep  respiration  is  in  many  cases  of  much  advantage, 
•especially  combined  with  friction.  The  wearing  of  a  resjairator  may 
also  be  alluded  to,  which  is  useful  in  suitable  cases,  and  under  certain 
circumstances.  Different  classes  of  agents  are  applied  directly  to 
•accessible  portions  of  the  air-passages,  in  the  treatment  of  particular 
morbid  conditions.  9.  Various  operative  procedures  are  not  uncommonly 
■called  for  in  relation  to  diseases  of  the  respiratory  apparatus. 


CHAPTER  VI. 

ON  EESPIEATOET  SYMPTOMS. 

In  this  chapter  the  more  important  symptoms  associated  with  the 
respiratory  organs  will  be  briefly  considered. 

I.  DYSPNCEA.— APNCBA. 

Dyspnrm  or  difficulty  of  breathing  is  a  sympfom  requiring  careful 
investigation,  as  it  may  be  made  up  of  several  elements  which  it  is 
important  to  distinguish;  while  it  is  also  requisite  to  determine  and 
localize  the  cause  or  causes  of  the  distuj-bance,  which  are  not  necessarily 
situated  in  the  respiratory  organs. 

etiology.— The  conditions  which  give  rise  to  dyspnoea  may  be  thus 
arranged:—!.  Some  impediment  to  the  entrance  of  air  throuo-h  the  air- 
passages,  owing  to  internal  obstruction  ;  spasmodic  constriction ;  oro-anic 
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.stricture ;  or  external  pressure.  This  may  exist  in  any  part  of  tlie 
respiratory  passages,  from  the  mouth  and  no.se  down  to  the  bronclii. 
2.  Mechanical  interference  with  the  expansion  of  the  chest-walls,  from 
pressure  or  rigidity;  or  with  the  movements  of  the  diaphragm.  3.  Impair- 
vient  of  the  viuscular  inspiratory  force,  owing  to  marked  wasting,  paralysis, 
or  spasm  of  the  muscles.  4.  deficient  expiratory  force,  as  the  result  of  loss' 
of  elasticity  of  the  lungs  ;  or  of  rigidity  of  the  chest- walls.  6.  Diminu- 
tion in  the  ivorldng  portion  of  the  lungs,  from  actual  destruction;  tem- 
porary or  permanent  consolidation  ;  liquid  accumulation  in  the  air-cells 
and  minute  bronchi;  collapse  or  compression;  or  obliteration  of  the 
minute  pulmonary  vessels,  d.  Affections  of  the  chest  or  abdomen 
which  render  the  movements  of  respiration  painful.  7.  Improper  con- 
ditions of  the  air  inspired,  such  as  its  being  too  rarefied  or  condensed,  or 
containing  an  admixture  of  irrespirable  gases.  8.  Excess  or  deficiency 
of  blood  in  the  lungs,  due  to  some  organic  or  functional  derangement 
of  the  heart ;  obstruction  in  the  pulmonary  vessels ;  actual  loss  of 
blood  ;  or  violent  exercise.  9.  Abnormal  quality  of  the  blood,  associated 
■with  aneemia ;  imperfect  aeration  ;  or  the  presence  of  poisonous  elements 
in  fevers,  renal  disease,  pyaemia,  diabetes,  and  other  affections. 
10.  Nervous  disturb ance,  in  cormect'wn  with  hysteria;  strong  emotion; 
cerebral  injury  or  disease  ;  brain-poisoning ;  pressure  on  the  vagus  nerves 
or  on  certain  of  their  branches  ;  or  reflex  disturbance. 

Characters  of  dyspnoea. — In  studying  any  case  in  which  there  is 
apparent  dyspnoea,  it  is  requisite  to  observe  the  following  points  : — 
1.  Whether  any  subjective  sensation  of  craving  for  air,  or  "air-hunger," 
is  experienced,  as  well  as  its  degree,  which  may  amount  to  a  feeling  of 
impending  suffocation.  2.  The  i-apidity  of  the  breathing.  3.  Whether 
respiration  is  increased  in  depth  and  force,  or  the  reverse.  4.  If  the 
relative  lengths  of  inspiration  and  expiration  are  disturbed.  5.  If  there 
are  objective  signs  of  g-reat  want  of  air,  indicated  by  the  posture  of 
the  patient ;  by  the  extraordinaiy  muscles  of  respiration  being  brought 
into  play  ;  by  working  of  the  alse  nasi ;  or  by  difficulty  or  inability  to 
hold  the  breath  or  to  speak.  6.  Whether  any  noise  accompanies  the  act 
of  breathing,  such  as  stridor  or  rattling.  7.  Whether  air  enters  freely 
into  the  lungs  or  not.  Deficient  entrance  of  air  is  indicated  by  more  or 
less  sinking-in  of  the  lower  part  of  the  cbest.  the  epigastrium,  and  the 
supra-sternal  fossa  during  inspiration.  8.  If  there  are  any  signs  of 
imperfect  blood-aeration,  with  their  degree.  9.  Whether  the  dyspnoea 
is  constant,  paroxysmal,  or  subject  to  exacerbations ;  and  if  temporary 
disturbances  are  traceable  to  any  evident  cause,  such  as  effort,  emotion, 
taking  food,  or  inhalation  of  cold  air.  "  Shortness  of  breath  "  on  exertion 
is  a  very  common  form  of  respiratory  disorder. 

Apnoea  or  Asphyxia. — The  phenomena  which  accompany  interference 
witb  the  respiratory  functions  are  due  partly  to  ovei'loading  of  the 
venous  portion  of  the  circulatory  system,  and  deficient  supply  of  blood 
to  the  arterial  portion ;  but  chiefly  to  the  blood  being  imperfectly 
aerated,  and  therefore  overcharged  with  carbonic  anhydride,  which  acts 
as  a  poison,  especially  upon  the  nerve-centres.  At  first  excessive 
efforts  are  made  to  breathe,  more  or  less  violent  according  to  the  cause 
of  the  disturbance  of  respiration,  but  these  diminish  and  finally  cease 
as  the  central  nervous  system  becomes  more  and  more  affected.  The 
face  is  turgid,  at  first  being  flushed,  but  soon  becoming  purple  or  livid  ; 
or  under  certain  conditions  it  is  deadly  pale  or  mottled,  accompanied 
with  lividity  about  the  lips,  nose,  and  eyes.    Other  regions  are  also  blue 
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or  livid,  especially  the  nail?  and  various  parts  distant  from  the  centre 
of  the  circulation".  The  veins  of  the  head  and  neck  become  distended  ; 
and  the  eyes  are  prominent,  suffused,  and  watery.  The  tempera- 
ture falls,  while  cold  clammy  sweats  bi'eak  out.  Nervous  symptoms 
soon  set  in,  namely,  at  first  vertigo,  disturbance  of  the  special  senses, 
mental  confusion  and  wandering,  twitchings,  or  tremors  ;  followed 
by  drowsiness  and  stupor  ending  in  complete  coma,  with  convulsions  and 
subsequently  relaxation  of  the  muscles,  including  the  sphincters.  The 
pulse  is  feeble,  frequent,  and  small,  but  it  continues  to  beat  after  respira- 
tion has  stopped,  and  the  heart  may  be  still  acting  when  the  pulse  has 
ceased  to  be  perceptible ;  finally  this  organ  also  fails,  should  the  termina- 
tion be  fatal. 

Post-mortem  examination  reveals  distension  of  the  right  side  of  the 
heart  and  of  the  veins  with  dark  blood  ;  with  intense  venous  congestion 
and  its  consequences,  affecting  all  the  organs  and  tissues  of  the  body. 

Treatment. — The  main  indications  applicable  to  the  treatment  of 
different  cases  of  dyspnoea  are  : — 1.  To  remove  or  mitigate  its  cause  or 
causes,  if  possible.  2.  To  attend  to  the  postiLre  of  the  patient,  adopting 
that  in  which  breathing  is  most  easily  perfoi'med.  3.  To  avoid  all  kinds 
of  efort,  as  well  as  other  caiTses  which  are  liable  to  bring  on  attacks  of 
dyspnoea ;  and  to  instruct  patients  how  to  accommodate  themselves  to 
conditions  with  which  this  symptom  is  necessarily  associated.  4.  To 
assist  the  patient  by  mechanical  means,  when  these  are  available,  to 
make  up  for  imjaaired  respiratory  forces.  5.  To  see  that  the  supply  of  air 
is  sufficient ;  as  well  as  that  it  is  pure  and  otherwise  suitable  to  the  con- 
dition of  the  patient.  Inhalation  of  compi-essed  or  rarefied  air  is  useful 
undei-  certain  circumstances.  6.  To  remove  blood  in  suitable  cases,  either 
generally  or  locally.  7.  To  administer,  either  internally  or  by  means  of 
inhalation  or  subcutaneous  injection,  remedies  which  tend  to  relieve 
dyspnoea,  especially  pulmonary  sedatives,  antispasmodics,  or  stimulants,  as 
the  case  may  require.  8.  To  employ  local  measures,  such  as  the  appli- 
cation of  sinapisms,  fomentations  of  different  kinds,  turpentine  stupes, 
or  free  dry-cupping  over  the  chest.  9.  To  treat  the  asphyxial  con- 
dition. For  this  purpose  the  most  reliable  means  are  the  application  of 
sinapisms  over  the  chest  and  other  parts ;  a  warm  bath,  with  free  cold 
aft'usion  over  the  head  and  shoulders  while  the  patient  is  in  the  bath  ; 
slapping  the  chest  with  a  wet  towel ;  inhalation  of  oxygen ;  artificial 
respiration,  by  Marshall  Hall's,  Sylvester's,  Howard's,  or  other  method  ; 
galvanism  along  the  vagus  nerves;  and,  when  circumstances  demand  it, 
the  performance  of  laryngotomy  or  tracheotomy,  or  other  suitable 
operation. 

11.  COUGH.— EXPECTORATION. 

JEtiology. — The  causes  of  cough  maybe  summed  up  under  the  follow- 
mg  heads: — 1.  An  irritable  condition  of  the  mucous  membrane \n  some  part 
of  the  air-passages,  but  especially  in  the  throat  and  larynx,  or  at  the 
bifurcation  of  the  trachea.  This  is  particularly  observed  in  connection 
with  inflammatory  affections,  the  sensibility  of  the  membrane  being  then 
Tmich  exalted.  2.  Some  source  of  direct  irritation  or  discomfort  in  the  throat, 
larynx,  trachea,  bronchi,  or  lungs.  This  may  be  due  to  morbid  conditions 
of  normal  structures,  such  as  the  uvula,  tonsils,  epiglottis,  or  vocal  cords  • 
to  the  presence  of  irritating  particles  or  of  larger  foreign  bodies  intro- 
duced during  inspiration  ;  to  certain  conditions  of  the  air  inhaled,  such 
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as  a  very  low  temperature,  or  impregnation  with  irritating  gases  ;  or  to 
the  collection  of  secretion  or  morbid  products,  for  example,  serum,  mucus, 
pus,  blood,  croupous  or  diphtheritic  deposit.  At  the  same  time  there  is 
frequently  increased  irritability  of  the  mucous  surface.  Cough  from 
this  cause  may  be  voluntarily  excited,  but  it  is  often  involuntary  and 
irrepressible,  especially  when  the  irritation  is  in  the  neighbourhood  of 
the  glottis.  8.  lieflex  cough.  In  many  cases  cougli  probably  depends 
upon  reflex  irritation,  which  may  be  more  or  less  remote,  but  before 
deciding  that  such,  is  its  origin,  it  is  always  well  to  look  carefully  for 
some  more  immediate  cause.  It  is  believed  that  the  source  of  irritation 
may  be  as.sociated  with  the  nasal  cavities  ;  the  lungs  or  pleuraj ;  the 
heart  or  pericardium;  the  alimentary  canal  (dyspepsia,  dentition, 
worms);  the  liver;  the  peritoneum;  the  ear;  the  female  generative 
organs  ;  or  the  external  surface.  4.  An  unhealthy  condition  of  the  blood. 
This  is  supposed  to  give  rise  to  cough  by  its  effect  on  the  nervous 
system,  for  instance,  the  state  of  the  blood  associated  with  gout  or 
rheumatism.  Most  commonly,  however,  some  local  cause  can  be  detected 
in  these  cases.  6.  Nervous  disturbance,  in  connection  with  hysteria, 
brain-disea.se,  or  direct  invitation  of  the  i-espiratory  nerves. 

Characters  of  Cougli. — This  symptom  requires  investigation  with 
respect  to  the  following  particulars: — I.  The  frequency  of  its  occur- 
rence ;  and  whether  it  is  constant  or  paroxysmal.  2.  The  severity  and 
duration  of  the  fits.  3.  The  mode  of  onset,  whether  the  cougli  is  a 
voluntary  act,  or  involuntary  and  irrepressible,  preceded  by  a  sense  of 
iiritation  in  any  part ;  or  if  it  is  brought  on  by  some  obvious  cause, 
such  as  exertion,  change  of  posture,  or  inhalation  of  cold  air.  4.  Its 
particular  quality,  and  the  sounds  which  are  produced  during  the  act,  both 
in  inspiration  and  expiration.  The  chief  varieties  of  cough  are  hacking, 
hoarse,  wheezing,  barking,  ringing,  metallic  or  brassy,  croupy,  whooping, 
crepitous,  and  aphonic.  5.  Whether  it  is  dry  or  attended  with  expecto- 
ration. In  the  latter  case  it  is  necessary  to  ascertain  whether  expecto- 
ration is  effected  easily  or  with  difficulty  ;  and  also  to  make  a  personal 
examination  of  the  sputa,  observing  : — a.  Their  quantity,  h.  General 
characters,  as  to  colour ;  odour ;  whether  in  one  mass  or  in  separate 
lumps,  with  the  size  and  shape  of  the  latter ;  transparency  or  opacity  ; 
amount  of  frothiness  ;  consistence,  and  degree  of  adhesiveness,  c.  If 
any  special  substances  ai^e  evident  to  the  naked  eye,  such  as  blood,  fibri- 
nous casts,  or  calcareous  particles,  d.  Microscopical  characters,  e.  Chem- 
ical composition  in  some  cases.  6.  If  the  cougli  terminates  in  vomiting; 
or  is  followed  by  relief  of  any  previous  unpleasant  symptoms. 

Treatment. — It  is  by  no  means  always  desirable  to  check  cough,  pro- 
vided it  is  not  excessive,  and  that  it  serves  some  useful  purpose,  by  getting 
rid  of  materials  which  would  otherwise  accumulate  in  the  lungs  or  air- 
passages  ;  itideed,  in  some  instances  the  act  should  rather  be  encouraged. 
In  order  to  put  a  stop  to,  or  to  relieve  cough,  the  chief  indications  are  :  — 
I.  .To  instruct  the  patient  voluntarily  to  suppress  the  act  as  much  as 
possible.  2.  To  remove  the  cause  of  cough,  if  practicable ;  and  to 
avoid  everything  which  is  likely  to  excite  it.  3.  To  administer 
sedatives,  expectorants  of  various  kinds,  and  other  suitable  remedies, 
which  will  be  more  particularly  pointed  out  under  the  several 
diseases.  4.  To  employ  various  inhalations,  which  are  very  valuable  m 
some  cases.  6.  To  apply  local  remedies  to  the  throat  or  larynx,  when 
these  structures  are  the  seat  of  morbid  conditions  exciting  cough.  It 
may  be  remarked  here  that  simple  remedies  which  come  into  contact 
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witli  these  parts  when  slowly  swallowed  are  often  most  useful  in  reliev- 
ing this  symptom,  such  as  cold  water,  ice,  glycerine  alone  or  mixed 
wi'th  lemon-juice,  honey  or  oxymel,  and  demulcent  or  other  lozenges. 
■6.  To  limit  or  check  the  formation  of  secretion  "or  morbid  products  in 
the  luno-s  or  air-tubes,  and  thus  px-event  the  necessity  for  the  act  of 
couo-hino- ;  or  to  alter  their  characters,  so  that  they  may  be  more  easily 
discliarged.  When  a  patient  is  obliged  to  cough,  the  act  may  often  be 
assisted  by  mechanical  means,  such  as  by  applying  a  bandage  around 
the  lower  part  of  the  chest  and  upper  part  of  the  abdomen;  or  directing 
the  patient  to  hold  on  to  some  fixed  object,  such  as  a  jack-towel  fixed  on 
the  bed-rail,  if  he  should  be  confined  to  bed. 

III.  HJEMOPTTSIS. 

JEtiology. — Heemoptysis  or  spitting  of  blood  signifies  the  discharge  of 
blood  through  the  mouth,  from  any  part  of  the  respiratory  apparatus 
below  the  upper  opening  of  the  larynx.  The  sources  of  the  blood,  and 
the  immediate  causes  of  this  symptom,  may  be  thus  classified:  — 
1.  Hcemoptysis  independent  of  obvious  local  disease.  In  this  group  may 
be  included  haemoptysis  occurring  in  high,  altitudes,  or  that  which, 
results  from  severe  sti-aining  or  coughing,  or  from  blowing  wind-insti'u- 
ments,  which  is  especially  apt  to  be  niet  with,  in  delicate  subjects,  with, 
weak  tissties  ;  vicarious  heemoptysis ;  that  due  to  the  inhalation  of 
irritating  substances,  or  to  local  injury ;  and  that  dependent  upon  an 
unhealthy  state  of  th.e  blood,  such  as  scurvy  or  purpura.  2.  Diseases  of 
the  larynx,  trachea,  or  main  bronchi,  for  example,  congestion;  inflam- 
mation ;  ulceration ;  or  morbid  growths,  especially  cancer.  3.  Diseases 
of  the  lungs,  namely,  phthisis,  above  all,  cancer,  pulmonary  congestion 
or  infarction,  bronchitis,  especially  the  plastic  variety,  acute  or  chronic 
pneumonia,  abscess,  gangrene,  hydatids.  4.  M ediastinal  tumours  pene- 
trating into  the  air-passages,  including  also  glandular  enlargements. 
5.  Cardiac  diseases,  namely,  mitral  disease  ;  hypertrophy  of  the  right 
ventricle ;  or  a  weak  and  dilated  left  ventricle.  6.  Disease  of  the 
pidmonary  vessels.  The  late  Sir  Andrew  Clark  attributed  certain  cases 
of  hasmoptysis  occurring  in  elderly  persons  to  structural  alterations 
in  the  terminal  pulmonary  blood-vessels,  associated  with  the  arthritic 
<liathesis.  7.  Aneurism  opening  into  the  air-passages.  It  must  be  re- 
membered that  blood  sometimes  enters  the  wind-pipe  from  tbe  throat  or 
nose,  and  is  then  expectorated. 

The  blood  in  haemoptysis  generally  comes  from  the  capillaries  ;  but 
not  infrequently  a  considerable  branch  of  the  pulmonary  artery  either 
gives  way,  or  is  perforated  by  erosion.  In  phthisis  minute  aneurisms 
are  not  uncommonly  found  upon  the  branches  of  this  vessel  in  the 
interior  of  cavities,  wbicli  have  ruptured,  and  thus  originated  large 
heemorrhages. 

There  may  be  no  immediate  exciting  cause  of  hfemoptysis ;  or  it  is 
brought  on  by  exertion,  coughing,  mental  emotion,  or  some  other 
disturbance  which  stimulates  the  pulmonary  circulation. 

Symptoms. — Hremoptysis  may  come  on  without  any  warning ;  or  is 
preceded  h J  premonitory  symptoms,  such,  as  weight  or  fulness  about  the 
chest,  more  or  less  dyspnoea,  a  sense  of  heat,  tickling  in  the  throat,  or  a 
salti.sh  taste.  Usually  the  blood  is  brought  up  by  coughing,  but  it  may 
rise  in  gulps  without  any  eifort,  or  sometimes  comes  in  a  sudden  gush, 
■when  it  may  even  escape  through  the  nose  as  well  as  through  the  mouth. 
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Not  infrequently  vomiting  is  excited.  The  quantity  of  blood  varies  fi-om 
a  few  streaks  or  a  slight  admixture  in  the  sputa  to  an  amount  sufficient 
to  cause  almost  instant  death.  The  blood  is  generally  bright  and  florid, 
and  more  or  less  frothy ;  but  occasionally  it  is  dark  and  non-aerated, 
especially  when  abundant  and  suddenly  discharged.  Clots  may  be 
observed,  but  the  greater  portion  is  usually  liquid.  No  change  in  the 
blood  itself  is  evident  as  a  rule,  either  as  regards  its  general  or  micro- 
.scopic  characters.  Tubercle  bacilli  may  be  present  in  phthisical  cases. 
The  duration  of  an  attack  of  lifemoptysis  varies  much,  but  after 
the  more  urgent  symptoms  have  subsided,  the  sputa  are  generally 
tinged  for  some  time,  or  fragments  of  dark  clot  may  be  discharged. 
RecuiTence  is  a  frequent  event,  and  in  some  cases  spitting  of  blood 
occurs  periodically. 

If  the  blood  comes  from  either  lung  in  any  quantity,  rules  of  a  moist 
character  are  generally  heard  over  the  coi'responding  part  of  the  chest. 

The  effects  on  the  general  system  will  depend  upon  the  amount  of 
blood  lost ;  and  the  rapidity  and  duration  of  its  discharge.  Death  does 
not  often  result  immediately  from  haemoptysis,  but  may  happen  either 
from  tbe  direct  loss  of  blood,  or  from  its  accumulation  in  the  air-passages 
causing  suffocation.  Frequently  some  degree  of  febrile  excitement  is 
associated  with  haemoptysis,  thepu.lse  being  full  and  bounding,  but  soft. 
Should  any  blood  remain  in  the  lungs,  it  is,  in  my  opinion,  liable  to  set 
up  inflammation,  or  it  may  form  a  nidus  for  tiibercle  bacilli,  and  thus 
phthisis  may  be  originated. 

Diagnosis. — Hjemoptysis  may  be  simulated  by  bleeding  from  the 
mouth  or  throat;  or  by  epistaxis.  The  quantity  and  characters  of  the 
blood  discharged ;  the  mode  of  ejection  ;  and  adequate  examination  of 
the  nose,  mouth,  and  fauces,  as  well  as  of  the  chest,  will  generally  indi- 
cate the  source  of  the  bleeding  in  any  doubtful  case.  The  part  of  the  respira- 
tory apparatus  from  which  the  blood  escapes  can  also  usually  be  ascer- 
tained by  physical  examination  ;  and  by  observing  the  local  symptoms 
present.  It  must  be  remarked,  however,  that  great  care  should  always 
be  exercised  in  carrying  out  the  examination,  lest  the  haemorrhage 
should  be  increased,  or  a  fresh  attack  brought  on.  Erosion  of  a  large 
branch  of  the  pulmonary  artery  is  characterized  by  the  discharge  of  a 
quantity  of  dark  blood.  The  diagnosis  between  haemoptysis  and 
hsBmatemesis  will  be  pointed  out  under  the  latter  symptom.  The  cause 
of  haemoptysis  can  only  be  determined  by  adequate  investigation  and 
consideration  of  each  individual  case.  In  most  instances  it  is  then  quite 
obvious. 

Treatment. — Haemoptysis  must  be  treated  on  the  principles  applic- 
able to  hcemorrhages  in  general,  but  its  management  will  necessarily  vary 
according  to  its  cause.  Ordinarily,  when  the  blood  escapes  from  the 
lungs,  the  chief  indications  which  require  attention  are  to  keep  the 
patient  entirely  at  rest,  in  a  cool  room,  in  the  recumbent  posture,  with 
the  head  rather  high  ;  to  calm  any  mental  excitement  or  dread ;  to  give 
low  diet  ;  to  subdue  cough  as  much  as  possible;  to  give  ice  to  suck 
freely  ;  and  to  administer  astrincjents,  with  cardiac  sedatives  or  depressants. 
Gallic  acid  in  full  doses  Avith  opium  every  two  or  three  hours  ;  pyrogallic 
acid  ;  acetate  of  lead  and  opium  ;  dilute  or  aromatic  sulphuric  acid  Avith 
alum;  turpentine,  internally  or  by  inhalation;  ergot;  and  tincture  or 
liquid  extract  of  hamamelis,  are  amongst  the  chief  remedies  used.  The 
subcutaneous  injection  of  ergotin,  ergotinin,  or  sclerotic  acid  has  de- 
servedly come  into  much  repute  in  the  treatment  of  hsemoptysis.  Digitalis 
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is  of  o-reat  value  if  the  heart  is  acting  excitedly  or  inefficiently.  Saline 
uperients  are  very  useful  in  plethoric  patients,  or  if  there  are  indications 
of  portal  congestion ;  and  some  practitioners  have  recourse  to  venesec- 
tion or  local  abstraction  of  blood,  but  this  is  rarely  a  desirable  plan  of 
treatment.  The  application  of  ice  to  the  chest  is  often  exceedingly 
beneiicial,  but  it  must  be  done  carefully,  the  ice  being  removed  by 
deo-rees.  Dry-cupping  over  the  chest  is  serviceable  in  some  cases.  It  is 
occasionally  useful,  when  a  case  does  not  yield  to  ordinary  treatment,  to 
draw  the  blood  towards  the  limbs  by  means  of  hot  foot-baths ;  or  to 
apply  ligatures  around  the  extremities,  should  the  patient  be  sinking 
from  loss  of  blood,  so  as  to  confine  the  blood  to  the  head  and  trunk.  In 
extreme  cases  it  might  be  necessary  to  have  recourse  to  transfusion  of 
blood.  In  hremorrhage  vicarious  of  menstruation,  or  due  to  stoppage  of 
bleeding  from  piles,  the  application  of  leeches  to  the  lower  extremities, 
or  around  the  anus,  is  said  to  do  good.  In  all  cases  of  hemoptysis  to 
any  considerable  amount,  it  is  important  to  keep  the  patient  under 
observation  until  any  danger  likely  to  result  from  the  presence  of  blood 
in  the  lungs  has  entirely  passed  away.  If  there  is  any  tendency  to 
this  symptom,  everything  likely  to  bring  on  an  attack  must  be  avoided ; 
while  at  the  same  time  the  condition  of  the  blood  is  improved  by  proper 
dieting,  and  by  the  administration  of  tincture  of  perchloride  of  iron  or 
other  suitable  remedies.  In  some  forms  of  haemoptysis,  as  in  many 
cardiac  cases,  it  is  not  desirable  to  check  the  dischai'ge  of  blood ;  in 
others  no  treatment  can  be  of  any  avail. 


CHAPTER  VII. 

CATARRH— CORYZA— A  COLD. 

Before  considering  the  diseases  affecting  the  several  parts  of  the  respira- 
tory apparatus,  a  brief  description  will  be  given  of  the  condition  which 
frequently  results  from  taking  cold  in  some  way  or  other,  and  which 
has  been  specially  designated  catarrh  or  a  cold.  The  entire  system  is 
alfected,  but  the  more  characteristic  phenomena  are  due  to  a  catai'rhal 
inflammation,  involving  mainly  the  conjunctivae,  and  the  mucous  lining 
of  the  upper  air-passages,  namely,  the  nose  and  its  communicating 
sinuses,  the  throat,  and  the  larynx  and  trachea.  ISTot  uncommonly  it 
extends  into  the  bronchi  to  a  variable  extent ;  and  sometimes  the  mouth, 
oesophagus,  stomach,  or  intestines  are  implicated.  The  complaint  most 
commonly  results  from  exposure  to  wet  and  cold,  and  many  persons  are 
liable  to  repeated  attacks,  which  come  on  whenever  the  weather  is  un- 
favourable, and  especially  when  it  suddenly  becomes  damp  and  cold  ;  it 
may  probably  also  be  brought  on  by  irritating  fogs.  The  phenomena 
very  much  resemble  those  which  are  observed  in  influenza,  and  in  the 
early  stage  of  measles ;  as  well  as  those  which  arise  in  some  persons 
from  inhaling  the  emanations  from  hay,  ipecacuanha  powder,  and 
certain  other  vegetable  substances,  or  from  the  action  of  iodine  upon  the 
system. 
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Symptoms. — Tliese  are  both  general  and  local,  and  the  two  classes  of 
phenomena  are  observed  more  or  less  simultaneously.  The  patient  feels 
chilly  and  out  of  sorts,  indisposed  for  any  occupation  or  mental  effort, 
languid  and  tired,  and  has  a  sensation  of  general  aching  or  soi-eness  of 
the  limbs  and  body.  More  or  less  pyrexia  supervenes,  and  the  tem- 
perature may  rise  to  100°,  101^,  102°,  or  even  higher.  This  is 
accompanied  with  a  somewhat  frequent  pulse,  usually  a  dry  skin,  f ui-red 
tongue,  loss  of  appetite,  constipation,  and  concentrated  high-coloured, 
urine,  which  deposits  urates  on  standing.  Some  persons  feel  exceedingly 
weak  and  depressed  when  suffering  from  catarrh,  and  especially  if  they 
have  been  previously  debilitated.  The  local  symptoms  are  in  accordance 
with  the  parts  involved  in  the  catarrhal  condition.  At  the  outset  various 
subjective  sensations  are  experienced,  namely,  headache,  especially  over 
the  forehead  and  temples,  with  a  feeling  of  weight  and  heaviness ;  pains 
about  the  face,  chiefly  of  a  neuralgic  character,  which  may  be  accom- 
panied with  tenderness ;  smarting  of  the  eyelids,  and  aching  in  the  eye- 
balls ;  dryness  and  heat  of  the  nares ;  soreness  of  the  throat ;  and  not- 
uncommonly  pain  and  stiffness  in  the  neck.  Very  soon  the  eyes  become 
red  and  begin  to  w'ater  freely  ;  while  a  running  from  the  nose  sets  in,, 
■which  is  specially  termed  coryza,  the  discharge  being  at  first  thin  and 
■watery,  as  well  as  very  irritating,  so  that  it  makes  the  parts  over  which 
it  flows  red  and  sore.  Sneezing  is  often  a  troublesome  symptom.  On 
examination  the  throat  is  seen  to  be  more  or  less  red  and  swollen,  and 
swallowing  is  painful ;  while  the  catarrhal  condition  of  the  air-tube 
gives  rise  to  hoarseness  or  loss  of  voice,  cough,  and  pain  from  speaking 
or  coughing,  felt  in  the  course  of  the  larynx  or  trachea.  If  it  extends 
into  the  bronchi,  the  patient  experiences  a  sense  of  oppression  or  tight- 
ness across  the  chest,  with  more  marked  cough,  wheezing,  and  other 
signs  of  bronchial  catai-rh.  In  many  cases  partial  deafness  is  noticed,, 
owing  to  the  implication  of  the  Eustachian  tubes  ;  and  the  senses  of 
taste  and  smell  are  generally  impaired  or  lost.  Should  the  alimentary 
canal  be  involved,  this  may  be  indicated  hj  soreness  along  the  oesophagua 
dux-ing  deglutition;  pain  and  tenderness  over  the  epigastrium;  complete 
anorexia ;  nausea  or  vomiting ;  and  diarrhoea  in  some  cases.  Occa- 
sionally a  slight  degree  of  catarrhal  jaundice  is  observed. 

Catarrh  assumes  different  degrees  of  intensity,  but  the  symptoms 
generally  increase  in  severity  for  two  or  three  days,  and  then  gi-adually 
diminish.  The  nasal  discharge  becomes  more  abundant,  being  often 
very  profuse,  and  it  alters  in  its  charactei's,  assuming  a  mucous  or 
muco-purulent  appearance.  N'ot  uncommonly  the  mouth  becomes  sore,, 
and  herpes  appears  about  the  lips  ;  the  nostrils  are  also  often  slightly 
ulcerated.  The  patient  generally  feels  worse  during  the  night,  when 
the  painful  sensations  increase,  and  consequently  sleep  is  liable  to  be 
much  disturbed.  Usually  complete  recovery  is  established  in  a  few 
days,  once  convalescence  sets  in ;  but  in  some  instances  certain  symp- 
toms remain  for  a  variable  period,  especially  general  debility,  loss  of 
appetite,  cough,  or  impairment  of  the  sense  of  smell  or  taste.  More- 
over, some  more  serious  affection  may  supervene,  particularly  bronchitis 
or  other  disease  of  the  respiratory  organs.  A  simple  cold  is  especially 
liable  to  lead  to  these  results  in  very  young  or  old  persons,  in  those 
who  arc  constitutionally  feeble  and  delicate,  or  in  those  w^ho  aie 
depressed  by  excessive  mental  or  bodily  woi'k. 

Diagnosis.— The  symptoms  of  catarrh  are  readily  recognized,  but 
care  must  be  exercised  in  discriminating  between  those  cases  which  are 
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simply  cine  to  a  cold,  and  those  in  which  the  phenomena  are  associated 
with  'some  other  disease  ,  especially  with  measles  or  epidemic  in- 
fluenza. ^  ,      .  ,  ,  .  ,  , 

Prognosis  is  generally  favourable,  and  the  circumstances  which  render 
catarrh  more  than  usua  lly  serious  have  already  been  indicated.  It  must 
be  remembered  that  attacks  of  this  complaint  are  very  liable  to  be  re- 
peated, and  even  to  become  habitual  at  certain  seasons. 

Treatment.— It  is  the  safest  plan  for  anyone  who  is  suffering  from  a 
cold  to  stay  in  bed  for  a  day  or  two  at  the  outset,  if  this  is  practicable, 
or  at  any  rate  to  stop  indoors,  in  a  warm  and  comfortable  room.  CTn- 
doubtedly  its  effects  may  often  be  alleviated  or  prevented  by  imme- 
diately exciting  free  sweating.  For  this  purpose  a  warm  bath  or  a  foot- 
bath is  useful,  the  patient  going  immediately  afterwards  to  bed,  and 
having  some  hot  di-ink,  such  as  gruel,  wine-negus,  spirit  and  water,  or 
one  of  the  other  drinks  ordinarily  employed  for  this  purpose.  Certain 
medicines  are  also  useful,  of  which  the  most  efficient  are  a  saline 
draught  with  spirit  of  nitrous  ether ;  or  a  full  dose  of  Dover's  powder. 
A  vapour,  hot-air,  or  Turkish  bath  often  proves  of  signal  service  in 
checking  a  cold  at  its  commencement.  Local  applications  have  been 
much  employed  for  this  purpose,  especially  in  the  form  of  dry  inhala- 
tions of  iodine  and  other  agents ;  and  of  combinations  made  into  snuffs, 
which  are  sniffed  up  into  the  nostrils.  Ferrier  recommends  a  snuff 
composed  of  hydrochlorate  of  morphine  gr.  ij,  nitrate  of  bismuth  5  vj, 
and  powdered  acacia,  5  ij,  of  which  from  a  quarter  to  a  half  may  be 
used  in  the  twenty-four  hours.  Cocaine  has  also  been  found  useful  in 
checking  coryza,  either  as  a  spray,  or  by  inserting  into  the  nasal  cavities 
cotton-wool  impregnated  with  its  solution.  It  has  been  affirmed  that 
the  prolonged  mastication  and  swallowing  of  a  dried  leaf  or  two  of  the 
eucalyptus  globulus  has  proved  very  efficacious  in  curing  a  cold. 

If  the  complaint  does  not  yield  at  the  commencement,  the  patient 
should  certainly  remain  in  bed,  and  be  kept  on  a  light  diet.  Some 
practitioners  lay  special  stress  on  limiting  the  amount  of  liquids  given, 
or  even  withholding  them  altogether.  With  regard  to  medicines,  these 
must  be  varied  according  to  circumstances.  Grenerally  it  is  sufficient 
to  open  the  bowels,  and  to  give  a  saline  mixture,  to  which  a  few  drops 
of  ipecacuanha  wine  may  be  added  if  the  air-passages  are  much  affected, 
as  well  as  some  sedative  to  relieve  cough  if  this  is  excessive.  Should 
there  be  much  sickness,  an  effervescent  mixture  is  useful ;  and  it  may 
become  necessary  to  administer  remedies  for  the  purpose  of  checking 
diarrhoea.  Some  agent  may  be  required  at  night,  in  order  to  procure 
sleep  and  relieve  pain.  If  there  is  much  debility  and  depression,  quinine 
is  a  valuable  medicine.  As  the  patient  tends  towards  convalescence,  the 
diet  .should  be  improved  by  degrees,  and  a  little  wine  may  be  given 
with  advantage  at  this  time.  Complications  must  be  watched  for,  and 
treated  according  to  their  nature.  During  convalescence  tonics  are  very 
useful.  If  recovery  is  retarded,  as  well  as  in  cases  where  attacks 
of  catarrh  are  of  frequent  occurrence,  a  change  of  air  to  some  genial 
district  or  climate  is  of  the  utmost  benefit. 
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CHAPTER  VIII. 

DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

I.  ACUTE  CONGESTION  AND  INFLAMMATION —ACUTE 
LARYNGITIS  AND  TRACHEITIS. 

The  cases  of  acute  cougestion  or  inflammation  affecting  tlie  main  air- 
tube  diiier  much  in  their  severity,  but  they  may  be  arranged  into  three 
main  groups,  namely  : — 1.  Catarrhal,  which  includes  congestion  and 
various  degrees  of  catarrhal  inflammation  of  the  mucous  membrane. 

2.  (Edematous,    where    there    is     considerable    sub-mucous  oedema. 

3.  Croupous,  diphtheritic,  or  mevihranous,  in  which  a  fibrinous  deposit,  or 
so-called  false  membrane,  forms  upon  the  surface.  Befoi^e  discussing  this 
class  of  diseases,  it  will  be  well  to  offer  a  word  of  explanation  regarding 
the  terms  croup  and  croupous.  Without  entering  into  any  discussion  as 
to  its  etymology,  it  may  be  stated  that  the  word  C7-otip  was  originally 
employed  to  indicate  merely  a  particular  symptom,  namely,  stridtdous 
breathing.  Subsequently  it  came  to  be  recognized  as  the  name  of  a 
supposed  disease  in  children  which  caused  this  symptom,  and  as  it  was  at 
one  time  believed  that  such  disease  was  invariably  membranous  laryn- 
gitis, the  term  croupous  afterwards  acquired  a  pathological  signification, 
becoming  associated  with  exudations  or  deposits  of  a  fibrinous  character. 
Then,  as  knowledge  advanced,  and  it  was  ascertained  that  croupy 
sj^mptoms  might  arise  from  other  morbid  conditions,  the  form  of 
lai-yngitis  which  is  characterized  by  the  deposit  of  fibrinous  material 
was  specially  named  croupous,  and  the  term  was  afterwards  extended  to 
croupous  pneumonia  and  other  diseases  in  which  this  kind  of  exuda- 
tion forms.  Moreover,  when  it  was  found  that  the  phenomena  of 
croup  might  result  from  laryngeal  spasm,  this  was  named  by  French 
writers  false  croup,  as  distinguished  from  true  croup,  in  which  the 
symptoms  were  dae  to  inflammation,  and  later  writers  have  made 
further  divisions,  according  to  their  views  as  to  the  nature  of  the 
morbid  conditions  upon  which  croupy  symptoms  might  depend.  At 
present  the  word  croup)  is  often  employed  very  indefinitely,  as  the 
designation  of  a  group  of  cases,  occurring  chiefly  in  children,  which 
are  characterized  by  laryngeal  obstruction,  with  consequent  stridulous 
breathing  and  other  phenomema,  but  it  must  be  remembered  that  these 
may  be  clue  to  either  of  the  varieties  of  laryngitis  already  mentioned, 
as  well  as  to  laryngeal  spasm  or  so-called  laryngismus  stridulus.  It 
would  be  well,  in  accordance  with  the  suggestion  of  the  Committee 
appointed  by  the  Medico-Chirurgical  Society  some  years  ago  to  investi- 
gate the  subject,  to  use  the  term  merely  as  a  clinical  definition,  implying 
laryngeal  obstruction  with  febrile  symptoms,  occurring  in  children. 

JEtiology  and  Pathology. — Kxciiinq  causes. — The  causes  by  which 
acute  inflammation  of  the  larynx  and  trachea,  vai-yirig  in  kind  and 
degree,  is  liable  to  be  produced  may  be  arranged  as  follows:— I.  Direct 
irritation,  from  breathing  very  cold  air,  especially  if  at  the  same  time 
damp,  hot  air  or  steam,  acrid  vapours,  or  air  containing  irritating 
particles,  including  fogs;  or  from  swallowing  boiling  or  corrosive  liquids. 
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.2.  Excessive  coughing ;  or  violent  exercise  of  the  voice,  in  speaking,  shout- 
ing, and  singing.  3.  Organic  diseases  affecting  the  larynx  or  trachea, 
such  as  ulcers  or  growths.  4.  Local  injuries  or  operations.  5.  Direct 
■exposure  of  the  front  of  the  neck  to  a  cold  draught.  6.  General  exposure 
to  cold,  the  larynx  being  either  involved  alone,  or  along  with  other 
mucous  sui-faces.  7.  Extension  of  inflammation  from  the  nose  or- 
pharynx,  or  from  the  structures  of  the  neck  ;  or  occasionally  upwards 
from  the  bronchi.  8.  Certain  actite  fevers,  in  which  the  inflammatory 
condition  occurs  either  as  a  part  of  the  disease,  or  as  a  complication, 
■especially  diphtheria,  scarlatina,  small-pox,  typhoid  fever,  influenza, 
erji^sipelas,  measles,  and  typhus  fever.    9.  Secondary  syphilis. 

The  jBtiology  of  certain  special  forms  of  laryngitis  demands  separate 
notice.  (Edematous  lai^yngitis  generally  follows  some  previous  laryngeal 
disease,  or  it  may  be  set  up  by  operative  procedures  for  such  disease  ; 
sometimes  it  appears  to  be  due  to  mere  cold.  It  is  also  particularly 
liable  to  result  from  swallowing  boiling  liquids  ;  this  usually  happens 
among  the  children  of  the  poor,  who  are  in  the  habit  of  drinking  water 
out  of  the  spout  of  the  tea-kettle.  Laryngeal  inflammation  complicating 
■erysipelas  is  likewise  prone  to  be  attended  with  oedema ;  as  well  as  that 
which  spreads  from  the  throat  or  neck.  It  may  be  mentioned  also  that 
oedema  of  the  glottis  sometimes  occurs  without  any  definite  inflamma- 
tion, as  the  result  of  septic  inhalation,  or  as  a  complication  of  some  of 
the  acute  specific  fevers ;  it  may  even  be  a  simple  dropsy  associated 
with  renal  disease,  or  exceptionally  with  cardiac  or  Venous  obstruction. 

The  pathology  of  croupous  laryngitis  is  still  a  matter  of  controversy. 
French  writers  have  always  regarded  it  as  being*  identical  with 
laryngeal  diphtJieria,  and  therefore  as  invariably  resulting  from  infection ; 
this  is  also  the  view  now  maintained  by  many  authorities  in  this  and 
other  countries.  The  common  belief,  however,  is  that  thei^e  is  a  distinct 
form  of  croupous  laryngitis,  which  is  entirely  independent  of 
diphtheria,  and  results  from  causes  which  affect  the  larynx  locally, 
and  especially  exposure  to  cold,  particularly  to  northerly  or  north- 
■easterly  winds,  or  a  general  chill  of  the  body.  The  subject  was  investi- 
gated some  years  ago  by  a  Committee  of  the  Medico-Chirurgical 
Society,  and  the  large  majority  of  cases  of  membranous  laryngitis 
and  tracheitis  were  clearly  proved  to  be  of  a  diphtheritic  nature, 
but  in  exceptional  instances  this  condition  was  traceable  to  other  causes 
acting  locally,  namely,  exposure  to  cold,  the  inhalation  of  hot  water  or 
steam,  the  contact  of  acids,  the  presence  of  a  foreign  body  in  the 
larynx,  and  a  cut-throat.  The  complaint  also  occurred  occasionally 
as  an  accompaniment  of  measles,  scarlatina,  or  typhoid  fever,  inde- 
pendent of  any  ascertained  exposure  to  the  special  diphtheritic  infec- 
tion. As  a  complication  membranous  laryngitis  has  likewise  been 
•described  in  connection  with  small-pox,  typhus  fever,  and  erysipelas. 
Probably  in  most  of  these  cases,  however,  the  material  would  not  be 
found  to  contain  the  true  diphtheria  bacillus.  The  Committee  above- 
mentioned  found  that  the  majority  of  cases  exhibiting  croupal  symptoms 
definitely  traceable  to  cold  were  of  the  nature  of  laryngeal  catarrh,  and 
this  is  the  common  experience. 

Predisposing  causes.— The  different  forms  of  acute  inflammation  of  the 
larynx  and  trachea  are  all  predisposed  to  by  certain  conditions,  namely, 
a  lax,  weakly,  and  ill-nourished  state  of  the  system ;  the  gouty  state 
probably;  effeminate  habits ;  immoderate  wrapping-up  of  the  neck; 
.previous   attacks,  especially  if  repeated ;   and  a  climate  or  season 
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characterized  hy  a  cold  moist  atmosphere,  cold  winds,  or  rajjid  changes 
of  temperature,  the  complaint  being  tlierefore  more  prevalent  during 
winter  and  spring.  Males  suffer  more  tlian  females.  As  regards  age, 
simple  laryngeal  catarrh  is  most  common  among  adults ;  but  the  more 
intense  forms  of  the  disease  are  chiefly  met  with  during  childhood, 
especially  from  the  first  to  the  seventh  year,  thougli  they  may  occur  at 
any  period  of  life.  Unfavourable  sanitary  conditions  predispose  to 
ci'oup ;  and  children  belonging  to  the  poorer  classes  chiefly  suffer  from 
this  complaint. 

Anatomical  Characters. — The  appearances  in  laryngitis  and 
tracheitis  will  diii'er  accoi'ding  to  the  nature  and  products  of  the  morbid 
changes.  The  mucous  membrane  may  be  only  more  or  less  congested. 
In  catarrhal  laryngitis  bright  i-edness  is  usually  observed,  with  swelling,, 
opacity,  and  slight  softening  of  the  membrane.  Spots  of  epithelial 
erosion  are  common,  especially  at  the  j^osterior  extremities  of  the  vocal 
cords,  but  actual  ulceration  is  very  rare.  After  a  time  secretion  forms, 
which  is  sometimes  very  viscid,  containing  an  abundance  of  cells. 
(Edematous  laryngitis  is  characterized  by  the  accumulation  of  serum  in 
the  sub-mucous  tissue,  especially  where  this  tissue  is  very  lax,  which 
gives  rise  to  much  translucent  swelling,  with  a  sodden,  flabby  condition 
of  the  structures,  but  the  redness  is  less  marked.  Qildema  may  be 
present  without  any  sign  of  inflammation.  Very  rarely  sero-purulent 
or  purulent  fluid  infiltrates  the  tissues — pJdegvionoiis  laryngitis;  or  laryn- 
geal peiichondi'itis  and  its  consequences  may  ensue.  In  low  fevers 
gangrene  may  supervene.  It  may  also  be  mentioned  here  that  a  vario- 
lous eruption  may  occur  in  the  larynx, followed  by  ulceration;  and  that 
ulcers  are  sometimes  met  with  in  typhoid  fever,  pneumonia,  Bright's 
disease,  and  other  affections. 

The  special  anatomical  character  of  croupous  laryngitis  is  that  the 
surface  of  the  mucous  membrane  becomes  covered  to  a  variable  extent 
with  croupous  exudation  or  so-called /aZse  membrane^  the  epithelium  being 
destroyed.  In  appearance  and  general  structure  this  cannot  be  distin- 
guished from  diphtheritic  material.  It  may  be  limited  to  a  small  portion 
of  the  surface,  or  to  separate  patches ;  or  may  cover  the  whole  of  the 
larynx  and  trachea,  occasionally  extending  even  into  the  smaller  bronchi. 
Its  main  seat  is  said  to  be  the  trachea.  In  thickness  the  deposit  may 
range  from  a  mere  film  to  two  or  three  lines  or  more,  and  it  is  sometimes 
laminated.  The  consistence  varies,  but  the  material  is  generally  toler- 
ably tough,  compact,  and  adherent  for  a  time,  finally  becoming  detached. 
Its  under  surface  frequently  presents  little  points  of  extravasated  blood. 
A  fresh  dejjosit  not  uncommonly  forms  after  the  membrane  is  separated, 
and  this  may  be  i^epeated  several  times.  Under  the  microscope  it  is 
seen  to  consist  of  an  amorphous  or  finely-flbrillated  substance,  in  Avhich 
abundant  cells  are  involved.  There  is  very  little  swelling  of  the  mucous- 
membrane  as  a  rule ;  and  its  intimate  structure  is  but  little  or  not  at 
all  affected. 

When  death  results  from  acute  laryngitis,  especially  the  membranous 
variety,  some  of  the  following  morbid  conditions  are  usually  present, 
namely,  bronchitis;  congestion  and  oedema  of  the  lungs;  lobular  or 
lobar  pneumonia;  localized  insufflation  and  pulmonary  collapse  in 
different  spots ;  distension  of  the  heart  and  venous  system  with  dark 
blood  ;  venous  congestion  of  the  organs  generally  ;  and  slight  serous 
effusions.  The  lymphatic  glands  which  are  situated  beneath  the 
thyroid  body  on  each  side  of  the  trachea  may  be  enlarged. 
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Symptoms. — The  clinical  history  of  acute  inflammation  of  the  main 
air-tube  ditt'ers  in  the  several  varieties  of  this  disease,  and  therefore  each 
form  calls  for  separate  consideration. 

1.  Acute  Catarrhal  Laryngitis  and  Tracheitis.  Laryngeal  and  Tracheal 
Catarrh.  Cijnanche  Laryngea. — This  variety  assumes  very  different 
decrees  of  severity,  but  the  following  are  the  usual  symptoms  observed 
in  "adults  : — Unpleasant  sensations  are  experienced  over  the  wiudpijje, 
such  as  dryness,  roughness,  constriction,  soreness,  burning,  or  tickling, 
■which  are  increased  by  coughing  or  speaking.  Some  of  these  are  chiefly 
complained  of  when  the  upper  part  of  the  larynx  is  involved,  but  vi  hen. 
the  trachea  is  aliected  much  soreness  is  felt  behind  the  sternum. 
Swallowing  is  often  rather  painful.  The  voice  is  husky,  and  frequently 
hoarse  or  cracked,  or  it  may  become  quite  lost.  Cough  is  in  many  cases- 
a  prominent  symptom,  there  being  a  constant  tendency  to  paroxysmal 
attacks.  It  is  harsh  or  hoarse  in  quality;  or  may  become  completely 
aphonic.  The  patient  is  also  often  disposed  to  hawk  repeatedly.  At 
first  there  is  no  expectoration,  but  after  a  while  a  little  clear  viscid 
mucus  may  be  expelled  vpith  difficulty,  this  subsequently  becoming 
more  abundant  and  muco-pui'ulent.  Respiration  is  not  miich  interfered 
■with  in  ordinaiy  cases,  but  it  may  be  seriously  impeded  from  spasm. 
In  some  cases  of  catarrhal  laryngitis  there  are  no  general  symptoms, 
but  usually  more  or  less  pyrexia  is  observed. 

Catarrhal  laryngitis  occurring  in  young  children  is  likelj'to  be  attended 
with  far  more  serious  symptoms,  owing  to  the  small  size  of  the  air-tube 
in  such  subjects  ;  to  the  edges  of  the  glottis  becoming  glued  together  by 
viscid  secretion;  and  to  the  special  tendency  to  laryngeal  spasm.  There 
can  be  no  doubt  but  that  this  is  the  condition  present  in  a  large  proj)ortion 
of  the  cases  commonly  designated  croup,  constituting  -what  has  been 
termed  stridiilous  laryngitis  or  inflammatory  croup.  Therefore  it  -will  be 
convenient  to  describe  here  the  phenomena  characteristic  of  this  class  of 
diseases  as  they  occur  in  children. 

An  attack  of  idiopathic  ov primary  croup  is  frequently  preceded  by  some 
premonitory  symptoms  for  a  day  or  two,  such  as  slight  harsh  cough, 
hoarseness,  and  sore-throat ;  -with  a  little  pyrexia  and  constitutional  dis- 
turbance. In  some  cases,  however,  the  complaint  comes  on  suddenly, 
and  without  any  previous  "warning.  An  attack  of  croup  usually  sets  in 
during  the  night,  while  the  child  is  asleep  ;  and  when  established,  the 
symptoms  are  very  characteristic. 

Local. — The  voice  is  at  first  harsh  and  hoarse,  or  at  times  ci-acked  and 
shrill,  finally  becoming  a  mere  whisper,  or  being  completely  lost. 
Paroxysms  of  spasmodic  "croupy"  cough  come  on,  short,  sharp,  and 
abrupt  in  character;  dry;  of  high  pitch;  and  of  somewhat  metallic, 
clanging,  or  brassy  quality.  The  cough  is  interrupted  by  a  shrill,, 
ringing,  whistling,  or  "crowing"  inspiration.  Soon  it  becomes  husky 
and  muffled,  and  at  last  loses  ail  sound.  Respiration  is  greatly  impeded, 
and  presents  some  peculiar  characters.  The  act  is  laboured,  and  attended 
witli  more  or  less  violent  effort ;  it  is  also  prolonged,  and  therefore  not 
frequent ;  while  inspiration  is  accompanied  with  a  high-pitched,  metallic, 
sibilant,  or  wheezing  stridor,  which  may  be  heard  at  some  distance 
from  the  patient. 

These  symptoms  are  not  persistent,  there  being  intervals  of  complete 
or  comparative  ease,  especially  during  the  day.  In  severe  cases,  how- 
ever, or  in  the  advanced  stage  of  those  tending  towai'ds  a  fatal  issue,, 
there  may  be  scarcely  any  remissions.    The  paroxysms  of  dyspnoea  are 
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oommonly  believed  to  be  partly  caused  by  spasm  of  the  muscles,  but 
Niemeyer  maintained  that  these  are  paralyzed. 

The  child  often  grasps  its  throat,  or  puts  its  hand  to  its  mouth,  as  if 
attempting  to  remove  some  obstruction,  and  if  old  enough  may  complain 
of  local  pain.  A  little  thick  viscid  mucus  is  sometimes  brought  np  by 
■coughing.    Deglutition  is  difficult  in  some  cases. 

General. — A.t  first  the  general  symptoms  are  of  a  febrile  cliaracter, 
•and  the  temperature  may  rise  to  102'^,  10S°,  or  more ;  the  pulse  being 
frequent,  full,  and  hard.  Subsequently,  however,  the  pyrexia  abates; 
and  in  severe  cases  the  pi^ominent  signs  are  those  associated  with  im- 
perfect aeration  of  blood  and  general  venous  congestion,  which  are  inten- 
sified during  the  paroxysms  of  dyspnoea.  Ultimately  in  fatal  cases 
gradual  or  rapid  suffocation  ensues,  attended  with  the  phenomena  of 
apnoea.  Pulmonary  complications  frequently  arise,  and  the  danger  is 
thus  increased.  A  good  many  cases  of  croup  recover,  however,  if  there 
lias  only  been  catarrhal  inflammation. 

2.  QSdematous  Laryngitis. — Oedema  may  supervene  very  rapidly,  and 
in  the  course  of  an  apparently  slight  attack  of  laryngeal  catan-h.  It 
is  a  highly  dangerous  condition,  and  if  not  relieved,  may  cause  speedy 
suffocation.  The  characteristic  features  of  oedematous  laryngitis  are  a 
sensation  of  the  presence  of  a  foreign  body  in  the  larynx ;  more  marked 
dysphagia  than  in  the  catai^rhal  form ;  and  urgent  dyspnoea  of  laryngeal 
•characters,  inspiration  being  whistling  or  hissing,  but  expiration  being 
comparatively  or  quite  easy.  Voice  is  completely  lost ;  and  cough 
becomes  also  aphonic.  It  is  usually  believed  that  spasm  of  the  glottis 
aids  in  the  causation  of  dyspnoea  in  cases  of  oedematous  laryngitis  ;  but 
some  authorities  are  of  opinion  that  the  muscles  are  paralyzed.  Oedema 
of  the  glottis  from  any  cause  gives  rise  to  similar  symptoms. 

The  general  symptoms  are  indicative  of  more  or  less  grave  inter- 
ference with  the  respiratory  functions,  and  consequent  deficient  blood- 
aeration,  with  venous  stagnation. 

3.  Croupous,  Plastic,  or  Memhranous  Laryngitis.  Membranous  Croup. 
True  Group.  Gynanche  Trachealis. — It  is  scarcely  practicable  or  neces- 
sary to  give  a  distinct  clinical  history  of  this  form  of  laryngitis.  In 
the  large  majority  of  cases  it  is  that  already  described  as  belonging 
to  laryngeal  diphtheria,  and  in  most  instances,  but  not  always,  diphthe- 
ritic deposits  may  be  observed  on  the  throat,  the  laryngeal  condition 
being  either  primary  or  secondary.  This  disease  may  occur  in  adults. 
When  it  affects  children,  or  when  they  are  the  subject  of  membranous 
laryngitis  from  any  other  cause,  the  symptoms  are  similar  to  those  already 
described  as  characteristic  of  inflammatory  croup,  but  they  tend  to  be 
more  urgent,  and  the  termination  is  very  frequently  fatal.  Flakes  or 
larger  fragments,  or  even  casts  of  false  membrane  may  be  expectorated, 
and  this  may  be  followed  by  temporary  or  permanent  relief.  Secondary 
membranoiis  croup,  supervening  in  the  course  of  febrile  exanthemata, 
will  be  revealed  by  more  or  less  severe  symptoms  indicative  of  laryn- 
geal obstruction. 

Physical  Examination. — 1.  Examination  of  the  throat,  by  inspection 
and  the  use  of  the  hnger,  may  reveal  the  condition  of  the  epiglottis,  should 
it  be  red  and  swollen ;  and  also  the  presence  of  oedema.  2.  Auscultation 
over  the  windpipe  may  detect  changes  in  the  laryngeal  breath-sound, 
■or  local  mucous  rales ;  or  sometimes  in  membranous  croup  a  peculiar 
rhonchus,  named  tremblotement,  is  heard  during  inspiration  and  expira- 
tion, supposed  to  be  due  to  the  flapping  of  a  piece  of  false  membi*ane ; 
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probably  tins  sound  can  be  produced  by  tbick  mucus.  3.  Laryngoscopy 
is  often  diflBcnlfc  to  carry  out  in  acute  inflammatory  cases,  and  may  be 
impossible.  Should  it  be  practicable,  it  would  probably  reveal  bright 
redness,  turg-idity,  swelling,  oedema,  or  alteration  in  shape  of  different 
parts;  or  thick  secretion  or  membranous  deposit  might  perhaps  be- 
visible.  If  the  movements  of  the  vocal  cords  can  be  studied,  it  is  often 
observed  that  they  are  imperfectly  approximated  during  phonation,. 
owing  to  paresis  of  the  thyro-arytenoidei  interni  muscles.  In  some  cases 
the  arytenoidens  is  affected,  indicated  by  the  posterior  part  of  the  glottis 
remaining  open  during  phonation,  in  the  form  of  a  triangular  space,  with 
the  apex  directed  forwards.  4.  Examination  of  the  chest  frequently  indi- 
cates more  or  less  interference  with  the  entrance  of  air  into  the  lungs, 
particularly  in  cases  of  oedematous  or  croupous  laryngitis,  and  especially 
when  children  are  affected.  The  pulmonary  sound  may  be  obscured  by 
a  loud  laryngeal  sound ;  and  raucous  rales  are  sometimes  heard  over 
the  chest.  Pulmonary  complications  give  rise  to  their  own  special 
physical  signs. 

Course,  Duration,  and  Terminations. — The  course  and  duration  of 
eases  of  laryngeal  catarrh  vary  considerably.  Recovery  is  the  usual 
termination,  but  the  affection  is  very  liable  to  recur,  or  may  become- 
chronic;  in  young*  children  it  sometimes  proves  fatal.  (Edematous- 
lai-yngiiis  is  often  fatal,  and  death  may  take  place  very  suddenly  or  with 
great  rapidity.  Croupous  laryngitis  in  children  usually  runs  a  remittent 
course,  exacerbations  occurring  during  the  night ;  occasionally  it  pro- 
gresses continuously.  Some  cases  terminate  within  twenty-four  hours, 
and  most  end  within  five  days ;  the  duration  may,  however,  be  pro- 
longed for  ten  days  or  a  fortnight.  Most  cases  end  fatally,  but  a  certain 
proportion  recovei'.  Death  generally  results  from  apnoea,  but  may  be 
due  to  asthenia.  Improvement  is  indicated  by  the  subsidence  of  the 
local  and  general  symptoms ;  at  the  same  time  the  cough  becoming- 
looser,  with  more  abundant  muco-pui-ulent  expectoration,  or  sometimes  a 
quantity  of  exudation  being  expelled,  if  there  has  been  a  membranous 
deposit. 

Diagnosis. — The  diagnosis  between  affections  of  the  pharynx  and 
larynx  has  already  been  pointed  out  in  relation  to  the  former.  In 
children  the  different  forms  of  acute  laryngitis  have  to  be  distinguished 
from  whooping-cough;  from  bronchial  catarrh  with  a  tendency  to 
spasm;  as  well  as  from  other  conditions  affecting  the  larynx  itself, 
namely,  laryngismus  stridulus ;  acute  exacerbations  in  connection  with 
chronic  diseases,  such  as  morbid  growths ;  and  conditions  resulting  from 
the  presence  of  foreign  bodies,  or  from  external  injury.  Only  laryn- 
gismus need  be  specially  noticed  here,  but  the  imiDortance  of  carrying- 
out  a  thorough  examination  in  all  cases  cannot  be  too  strongly  insisted 
upon.  Laryngismus  stridulus  is  more  sudden  as  regards  the  onset  and 
cessation  of  the  paroxysms  of  dyspnoea  ;  and  these  are  often  brought  on 
by  some  obvious  cause.  The  patient  is  commonly  rickety.  A  history 
of  previous  similar  attacks  can  generally  be  obtained.  There  may  be 
signs  of  general  convulsions,  with  turning-in  of  the  thumbs.  The 
characteristic  cough  of  croup  is  not  present,  but  the  child  often  cries. 
There  is  complete  restoration  between  the  paroxysms.  Pyrexia  is 
absent. 

It  is  necessary  to  distinguish  between  the  different  forms  of  larynp-itis. 
Laryngeal  catarrh  is  most  common  in  adults  ;  it  lias  less  severe  symptoms, 
and  no  croupous  cough,  but  more  abundant  expectoration  ;  there  is  but 
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little  pyrexia ;  and  tlie  complaint  is  often  accompanied  with  much  nasal  ; 
■catarrh.     OEdematous  laryjigitis  is  rare  in  children,  except  as  the  result 
of  drinking  boiling  water.    It  generally  supervenes  in  other  cases  upon  ' 
some  previous  disease  of  the  larynx.     Expiration  is  comparatively  easy. 
Cough  soon  becomes  completely  aphonic ;  and  the  voice  is  also  lost.  1 
'The  oedematons  parts  may  be 'seen  or  felt.    It  is  by  no  means  easy  in  i 
many  cases  to  recognize  the  nature  of  an  inflammatory  cronpy  attack  in  I 
children.    Catarrhal  lai-yngitis  may,  however,  be  often  distinguished  by  j 
the  fact  that  the  patient  is  subject  to  similar  attacks  in  cold  seasons  ;  ] 
while  the  symptoms  are  less  severe  and  more  ixinittent ;  and  the  termi- 
nation is  not  often  fatal.     Diphtheria  involving  the  larynx  may  be  j 
genei'ally  diagnosed  from  other  forms  of  laryngitis  by  the  following 
considerations  : — 1.  The  complaint  maybe  epidemic,  or  a  history  of  con-  ; 
tagion  may  be  traceable.    2.  Premonitory  general  illness  may  have  been  ^ 
felt  for  some  days,  with  a  tendency  to  asthenia.    3.  Marked  throat-  j 
symptoms  are  usually  present,  preceding  the  laryngeal  symptoms. 
4.  The  glands  about  the  jaw  are  enlarged.    5.  Epistaxis  and  albuminuria  : 
frequently  occur.    6.  Examination  of  the  throat  reveals  the  diphtheritic 
deposit ;  or  there  may  be  a  nasal  discharge.    When  hryngeal  diphtheria 
is  primary,  and  the  throat  is  free  from  disease,  the  diagnosis  becomes 
very  difficult  if  no  history  of  diphtheria  can  be  obtained.     Croupous  j 
laryngitis  arising  from  other  causes  it  would  be  almost  impossible  to 
recognize  positively,  unless  false  membrane  were  expelled.  Bacterio- 
logical examination  of  the  membrane  might  determine  whether  it  is  ! 
truly  diphtheritic  or  not.     Laryngoscopic  examination  might  afford  . 
some  aid  in  the  diagnosis  of  the  several  forms  of  laryngeal  inflam- 
mation. 

Prognosis. — All  forms  of  laryngitis  are  to  be  regarded  as  serious,  i 
The  a'deviatotis  variety  is  very  grave,  especially  that  form  which  is  due  j 
to  the  swallowing  of  boiling  liquids.     Memhraiiovs  croup  is  a  most 
fatal  disease.    The  prognosis  is  worse  in  young  infants  ;  and  there  is 
more  danger  in  proportion  to  the  severity  and  persistence  of  the  local 
symptoms,  the  degi'ee  of  interference  with  respiration,  and  the  signs  j 
of  deficient  blood-aeration.    Early  treatment  gives  a  decidedly  better  j 
chance  of  I'ecovery.  j 

Treatment. — There    are   certain   general   matters   which   demand  ] 
attention  in  the  treatment  of  all  the  varieties  of  acute  laryngeal  in-  ' 
flammation.    The  patient  should  remain  in  a  wai-m  room,  the  tempera- 
ture being  kept  uniformly  at  from  63^  to  65°,  and  the  air  rendered  moist 
by  means  of  steam.     In  the  case  of  childx^en  it  is  advisable  to  make  a  ' 
tent  over  the  bed,  and  it  may  be  necessary  to  raise  the  temperature  of  ; 
the  air  considerably.    All  exposure  must  be  avoided,  the  throat  and 
chest  being  warmly  covered.   Rest  to  the  larynx  is  imperative,  so  far  as  | 
it  can  be  obtained  ;  and  patients  should  be  urged  to  resti'ain  cough  as  I 
much  as  possible,  if  it  should  be  irritable  and  violent.  j 

In  the  case  of  adults  the  assiduous  employment  of  inhalations  of  j 
steam  is  one  of  the  chief  measures  to  be  adopted,  and  some  tincture  of  ^ 
benzoin  or  hop  may  be  added  to  the  inhaler,  or  a  few  drops  of  chloroform  j 
occasionally,  should  there  be  much  tendency  to  spasm.  The  inhalation  of  ^ 
Conine  vapour  (B.F.)  may  also  be  useful.  If  the  attack  results  from  a  cold,  i 
it  is  desirable  to  excite  diaphoresis,  by  means  of  warm  drinks,  a  hot  or  . 
vapour-bath,  and  external  warmth.  The  diligent  employment  of  hot  ap- 
plications over  the  front  of  the  neck  is  useful,  such  as  a  sponge  dipped  in 
boiling  water  and  then  squeezed  dry.  Some  practitioners  prefer  cold  appli-  1 
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-cations.  If  the  inflammation  is  advancing,  and  especially  if  it  has  spread 
from  the  throat,  it  has  been  recommended  to  apply  directly  and  efliciently 
a  soliTtion  of  some  astringent  either  with  a  brush  or  sponge,  or  by  the  aid 
of  an  atomizer.  Nitrate  of  silver,  alum,  tincture  of  iron,  chloride  of 
zinc,  and  tannin  are  the  substances  chiefly  employed  in  this  manner,  but 
the  'desirability  of  applying  such  remedies  is,  in  my  opinion,  very 
questionable.  Cocaine  might  be  useful  in  some  cases.  In  severe  cases 
an  emetic  of  sulphate  of  zinc  or  tartar  emetic  at  the  outset  is  sometimes 
decidedly  beneficial.  Occasionally  it  might  be  advisable  to  apply  a  few- 
leeches  over  the  upper  part  of  the  sternum. 

The  bowels  should  be  kept  freely  opened  ;  and  a  diaphoretic  saline 
mixture  may  be  given.  If  there  is  much  distressing  cough,  some  seda- 
tive may  be  administered  with  due  precautions,  such  as  compound 
tinctui'e  of  camphor  or  small  doses  of  morphine. 

The  treatment  of  children  must  be  similar,  whatever  the  nature  of 
the  inflammation  may  be,  and  it  is  necessary  to  be  exceedingly  prompt 
in  attending  to  the  first  indications  of  anything  wrong  in  connection 
with  the  wiud-pipe  in  such  subjects.  A  warm  bath  should  be  employed 
immediately,  the  patient  being  then  dried  and  wrapped  up  in  blankets, 
while  hot  sponges  ai"e  constantly  applied  over  the  larynx.  The  per- 
tsistent  use  of  cold  compresses  has  been  advocated,  and  is  certainly 
deserving  of  more  extended  tiial.  If  the  symptoms  are  at  all  severe, 
unquestionably  great  relief  often  follows  the  action  of  an  emetic,  though 
Niemeyer  affirmed  that  "  emetics  are  only  indicated  where  obstruct- 
ing croup-membranes  play  a  part  in  producing  the  dyspnoea,  and  when 
the  child's  efforts  at  coughing  are  insufficient  to  expel  them."  Tartar 
emetic  and  ipecacuanha  are  preferred  by  many  practitioners,  and  may 
be  given  to  robust  children  ;  but  sulphate  of  zinc  answers  best  in 
weakly  subjects. 

Bleeding  has  been  extensively  practised  in  the  treatment  of  croup, 
but  is  seldom  indicated.  Leeches  are  often  of  great  service  in  the  case 
'  of  healthy,  plethoric  children,  when  employed  at  an  early  period, 
•especially  if  there  are  signs  of  local  blood-stasis.  They  are  best  applied 
over  the  upper  piece  of  the  sternum,  the  number  being  regulated 
•according  to  circumstances.  I  am  personally  strongly  opposed  to 
The  administration  of  calomel,  whicb  is  advocated  hj  some,  except, 
perhaps,  as  a  purgative  at  the  commencement.  The  bowels  should 
he  kept  freely  open,  and  for  this  purpose  eneniata  answer  best.  It  is 
lifficult  to  determine  what  internal  remedies  are  most  serviceable  in  the 
treatment  of  laryngeal  inflammation  in  children,  but  it  has  appeared  to 
me  that  most  benefit  is  derived  at  first  from  a  saline  mixture,  containing 
solution  of  acetate  of  ammonium,  combined  witli  small  doses  of  antimonial 
or  ipecacuanha  wine.  The  cough  must  be  rather  encoui^aged  than 
•checked,  unless  it  is  unduly  severe,  and  therefoi'e  sedatives  are  generally 
contra-indicated.  Later  on  stiimilant  expectorants  are  required,  such  as 
■carbonate  of  ammonium,  with  spirit  of  chloroform,  and  syi'up  of  squill. 
Alkaline  bicarbonates,  chlorate  of  potassium,  or  iodide  of  potassium  may 
also  be  serviceable.  Dr.  Ringer  advocates  the  administration  of  drop 
doses  of  tincture  of  aconite  at  short  intervals  in  the  treatment  of  acute 
laryngitis. 

Attention  to  diet  is  often  of  much  importance  in  cases  of  acute  larvn- 
?itis.  At  first  the  food  should  consist  chiefly  of  milk,  with  cooling 
drinks,  but  nouinsliing  soups  or  meat-juices  are  required  when  iJie  vital 
organs  show  any  signs  of  failure.     Alcoholic  stimulants  are  not  usually 
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needed  unless  some  pulmonary  complication  supervenes.  If  nourishment 
cannot  be  taken  by  the  mouth,  it  may  be  necessary  to  have  recourse  ta 
nutrient  enemata. 

Gounter -irritation  is  not  attended  with  much  benefit  in  croup,  but 
Dr.  William  Squire  considers  the  application  of  tincture  of  iodine  to- ! 
the  sides  of  the  neck  of  some  service,  especially  if  covered  with  water- 
dressing. 

The  question  of  the  performance  of  traclieotomy  is  in  many  cases  one 
of  the  greatest  moment.  It  seems  to  me  that  if  the  symptoms  increase-  * 
in  gravity  in  spite  of  treatment,  and  if  signs  of  apnoea  set  in,  the  opera- 
tion ought  to  be  performed  without  delay,  as  affording  the  only  chance  j 
of  recovery,  due  care  being  taken  both  in  its  performance,  and  in  the 
subsequent  ti-eatment.  Intubation  has  not  proved  successful  in  my 
experience. 

For  (sdeviaions  laryngitis  the  most  efPectual  remedies  are  emetics 
which  act  with  rapidity;  the  constant  sucking  of  fragments  of  ice;  and  I 
efficient  scarification.    In  case  of  need  ti^acheotomy  must  be  resorted  to.  ' 

Secondary  croup  calls  for  the  administration  of  stimulants,  along  with 
abundant  nutriment.  Tincture  of  perchloride  of  iron  and  mineral  acids 
are  the  most  efficient  medicines  in  this  affection. 

Complications  must  be  treated  as  they  arise.  Signs  of  apnoea  must  be  i 
combated  by  the  usual  measures.  It  is  necessary  in  cases  of  recovery  to-  I 
exercise  great  care  during  convalescence.  As  prophylactic  measures  in  ! 
those  subject  to  ci-oupy  attacks,  cold  douching  of  the  throat  and  chest,.  ' 
with  dry  friction  afterwards;  the  wearing  of  suitable  warm  clothing;  , 
the  avoidance  of  cold  damp  winds  and  night  air,  and  change  to  a  i 
suitable  climate,  are  the  chief  points  to  be  attended  to. 

II.  CHRONIC  ORGANIC  DISEASES. 

I 

It  will  be  convenient  to  give  a  separate  account  of  each  of  the  affec-  ' 
tions  of  the  larynx  and  trachea  which  come  under  this  category ;  and  ' 
afterwards  to  discuss  their  diagnosis,  prognosis,  and  treatment  as  a 
whole. 

A.  Chronic  Laryngkal  Congestion — Chronic  Laryngitis —  \ 
Chronic  Laryngkal  Catarrh. 

jEtiology. — The  larynx  may  remain  chronically  affected  as  a  sequel  of 
acute  laryngitis,  but  the  chief  causes  of  the  conditions  now  under  con-  j 
sideration  are  : — 1.  Excessive  use  of  the  voice,  in  speaking,  shouting,  or 
singing.    A  form  of  chi-onic  laryngeal  catarrh  constitutes  the  chief 
morbid  condition  in  the  so-called  clergyman' s  sore-throat.    2.  Extension  of 
irritation  from  the  throat  or  nose.    3.  Some  local  irritation  in  the  larynx, 
especially  from  iileei-ation  or  morbid  growths;  and  also  external  pressure 
upon  this  tube.    Chronic  laryngitis  is  often  a  part  of  laryngeal  phthisis  ; 
or  syphilitic  disease,  and  frequently  aggravates  the  symptoms  in  thes&  - 
aud  other  local  conditions.    4.  Irritation  of  the  recurrent  nerve.  5.  Habitual  , 
inhalation  of  irritant  particles,  smoke,  or  gases.     6.  Abuse  of  alcohol, 
tobacco,  or  hot  condiments,  etc.    7.  Occasionally  general  plethora ;  or  a 
constitutional  condition,  probably  gouty,  attended  Avith  a  disposition  to  < 
chronic  congestion  or  catarrh  of  mucous  surfaces.  ' 

Anatomical  Characters.— These  differ  according  to  the  duration,.  ; 
seat,  and  extent  of  the  affection ;  and  the  variety  which  it  assumes.  ^ 
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More  or  less  liyperremia  is  generally  observed,  and  the  veins  may  be 
evidently  enlarged,  especially  on  the  epiglottis.  The  mncous  membrane 
tends  to  become  thickened  and  firm  in  course  of  time,  as  w^ell  as  the 
submucous  tissue.  In  some  instances  certain  parts  of  the  larynx  are 
gi-eatly  thickened,  and  this  is  said  to  be  particularly  the  case  with  the 
epiglottis,  the  arytteno-epiglottidean  folds,  or  the  false  vocal  cords.  Small 
warty  groAvths  may  form,  especially  on  the  vocal  cords — "  chorditis 
ttiberosa"  (Tiirck).  Polypoid  growths  are  stated  to  be  not  uncommon 
results  of  chronic  laryngeal  catarrh.  Sometimes  a  state  of  chronic 
cedema  is  present.  The  surface  is  either  dry  and  shining  ;  or  presents 
small  collections  of  mucus,  or  more  abundant  secretion.  In  one  form — 
laryngitis  sicca — the  secretion  tends  to  dry,  and  to  form  adherent  scabs  or 
crusts.  The  canal  of  the  air-tube  may  be  dilated  or  contracted,  and  its 
inner  surface  uneven.  The  vocal  cords  usually  present  a  pinkish, 
slightly  thickened  appearance ;  in  some  cases  chronic  laryngitis  is 
limited  to  one  of  these  cords.  Erosions  are  not  uncommon  in  chi'onic 
laryngitis,  but  never  actual  ulceration,  according  to  some  authorities. 
Sometimes  haemorrhage  occurs. 

Symptoms. — In  many  cases  of  chronic  laryngitis  unpleasant  and  irri- 
tating sensations  are  experienced  in  the  larynx,  which  are  worse  after 
speaking,  but  they  are  not  marked  as  a  rule.  Alterations  in  tbe  voice 
constitute  the  most  important,  and  not  uncommonly  the  only  symptom 
of  this  disease.  The  voice  is  more  or  less  weakened  to  complete  aphonia, 
often  hoarse  and  harsh,  deep-toned,  or  cracked.  It  is  subject  to  varia- 
tions, and  in  the  slighter  cases  frequently  improves  after  the  patient  has 
spoken  for  a  time.  The  changes  in  the  voice  may  only  be  noticed  during 
loud  talking.  Paroxysms  of  spasmodic  cough  cause  much  distress  in 
some  cases,  but  this  symptom  may  be  completely  absent.  Many  patients 
ha.ve  a  short,  tickling  cough  ;  others  hawk  frequently,  in  order  to  clear 
away  viscid  secretion.  The  cougli  may  be  hoarse,  cracked,  barking,  or 
aphonic  ;  and  is  sometimes  attended  with  much  expectoration.  Breath- 
ing is  only  disturbed  wlien  there  is  much  thickening  of  tissues  or  oedema, 
with  consequent  narrowing  of  the  larynx,  and  under  these  circumstances 
there  may  be  considerable  obstructive  dyspnoea,  with  stridulous  inspira- 
tion.   Slight  dysphagia  is  sometimes  experienced. 

The  laryngoscope  reveals  the  precise  appearances  presented  in  difPerent 
cases  of  chronic  laryngitis  ;  it  may  further  show  that  the  muscles  of  the 
glottis  do  not  act  properly,  and  according  to  Ziemssen  the  paresis  is 
most  frequently  unilateral.  Sometimes  mucous  rales  can  be  heard  over 
the  larynx  with  the  stethoscope  ;  and  the  breath-sound  is  often  modified. 

B.  Tuberculosis  of  the   Larynx  and  Trachea — 
Laryngeal  and  Tracheal  Phthisis. 

.ffitiology.— In  the  large  majority  of  cases  in  which  it  occurs,  tuber- 
culosis of  the  main  air-tube  is  a  complication  of  piilmonary  consumption. 
It  is  then  attributed  by  most  writers  to  infection  by  tubercle  bacilli  con- 
tamed  in  the  sputum,  as  it  passes  over  the  mucous  surface,  which  is  in  a 
state  of  catarrh,  or  aneemic,  or  the  seat  of  erosions  ;  but  others  think  that 
in  some  cases  they  may  be  conveyed  from  the  lungs  by  the  lymphatics  or 
blood-vessels.  Although  this  is  denied  by  some  authorities,  my  experience 
is  certainly  in  favour  of  the  view  that  the  disease  occasionally  starts 
primarily  in  the  larynx,  and  that  it  may  follow  what  was  originally  a 
simple  laryngeal  catairh,  which  predisposes  to  the  direct  action  of  the 
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tubercle  bacillns.  Further,  it  is  probable  that  in  cases  of  phthisis  a 
catarrhal  condition  may  be  set  up  by  the  mechanical  or  chemical  irrita- 
tion of  the  cough  or  expectoration. 

Tuberculosis  of  the  larynx  and  trachea  is  much  more  common  in  males 
than  females,  even  out  of  proportion  to  the  relative  number  of  cases  of 
phthisis  in  either  sex.  On  the  whole  it  is  most  frequent  from  20  to  30 
years  of  age  ;  but  relatively  to  the  proportion  of  cases  of  consumption,  it 
is  most  prevalent  in  males  between  40  and  50,  in  females  between  30 
and  40.  The  complaint  is  uncommon  in  children.  Habitual  use  of  the 
voice  does  not  seem  to  predispose  to  laryngeal  tuberculosis. 

Anatomical  Characters. — It  is  by  no  means  easy  to  give  a  compre- 
hensive account  of  the  actual  changes  associated  with  laryngeal  tuber- 
culosis, as  described  by  different  writers,  while  they  vary  much  in  their 
exact  characters  and  distribution  in  particular  cases.  As  a  premonitory 
condition  many  attach  considerable  importance  to  a  marked  pharyngeal 
and  laryngeal  anaemia.  Dr.  Felix  Semon  lays  special  stress  upon  this 
anaemia  as  a  warning  sign  of  impending  tuberculosis,  which  he  states 
often  contrasts  strangely  with  the  apparently  normal  complexion  of  the 
patient.  The  specific  tubercular  changes  are  usually  manifested  by  in- 
filtration, accompanied  in  some  parts  with  a  peculiar  oedema,  which  is 
described  as  looking  denser  than  ordinary  oedema ;  the  formation  of 
miliary  tubercles ;  gradual  destruction  leading  to  ulceration ;  and  in 
severe  cases  extension  of  the  infiltration  and  ulceration  to  the  deeper 
parts,  leading  to  sujjpurative  or  adhesive  perichondritis,  especially  of  the 
arytenoid  cartilages,  which  may  terminate  in  necrosis  or  even  extrusion 
of  the  cartilages.  Any  portion  of  the  larynx  m&j  be  attacked,  but  the 
parts  most  prone,  in  their  order  of  frequency,  are  said  to  be  the  vocal 
cords  and  inter-arytenoid  fold  in  about  equal  proportions,  the  aiy-epi- 
glottic  folds,  the  epiglottis,  and  the  ventricular  bands  (Walker  and 
Kidd).  Dr.  Semon  states  that  the  symmetry  of  tubercular  disease  of 
the  larynx  is,  as  a  rule,  very  marked.  The  degree  of  infiltration  varies 
greatly,  and  in  some  cases  it  cannot  be  definitely  seen,  owing  to  the  early 
development  of  ulceration.  Certain  parts  are  liable  to  become  much 
swollen,  especially  the  epiglottis,  arytenoid  cartilages,  epiglottic  folds, 
and  ventricular  bands.  The  epiglottis  may  become  enlarged  to  several 
times  its  natural  size,  and  alters  in  shape,  becoming  rounded,  or  some- 
times assuming  a  "turban-shape"  (Morell  Mackenzie),  in  other  cases 
"  looking  exactly  like  two  semi-transparent  sausages  lying  close  to  one 
another"  (Semonj.  The  arytenoid  eminences  may  attain  two  or  three 
times  their  normal  size,  becoming  changed  to  round  or  pyriform  bodies, 
compared  by  Heinze  to  rounded  sugar-loaves.  In  some  instances  the 
ventricular  bands  are  first  affected,  becoming  so  enormously  swollen  as 
to  completely  cover  the  vocal  cords  ;  in  others  again  the  latter  are 
earliest  implicated,  becoming  tumefied  and  rounded,  losing  their  usual 
lustre,  and  looking  semi-transparent.  The  inter-aiytenoid  fold  of  mucous 
membrane  may  bo  thickened,  giving  rise  to  a  local  bulging  or  excrescence 
at  the  back  of  the  glottis,  which  Stork  regards  as  very  characteristic  of 
tubercular  disease  ;  it  often  presents  an  irregular  papillary  margin. 

After  the  infiltration  has  lasted  for  a  variable  time  actual  tubercles 
develop  in  it,  but  it  is  a  disputed  question  whether  these  can  be  made 
out  with  the  laryngoscope.  Semon  believes  he  has  seen  them  in  a  few 
instances,  but  observes  that  they  Avould  be  rarely  visible,  on  account  of 
their  brief  vitality,  the  place  of  the  tubercles  being  quickly  taken  by 
shallow  ulcers. 
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Tubercular  ulcers  are  stated  by  Heinze  to  be  most  common  on  the 
Tocal  cords  ;  next  come  tlae  inter-arytfenoid  fold,  the  epiglottis,  and  the 
arytenoid  cartilages  ;  they  are  comparatively  infrequent  on  the  ventri- 
cular bauds.  In  not  a  few  cases  many  ulcers  are  seen  scattered  over  the 
surface  of  the  larynx.  The  characters  of  the  ulcers  vary,  as  well  as 
the  extent  and  depth  of  the  destructive  process.  They  usually  present 
either  a  o-reyish-yellow  or  pinkish  granular  base.  It  is  said  that  those 
situated  near  the  bases  of  the  arytgenoid  cartilages  have  a  peculiar 
tendency  to  penetrate  deeply  into  the  tissues,  and  thus  to  destroy  the 
perichondrium  and  cause  necrosis  of  the  cartilages.  The  epiglottis  is 
usually  only  ulcerated  on  its  laryngeal  surface,  sometimes  on  its 
maro-ins,  but  only  rarely  does  the  ulceration  spread  to  its  upper  surface, 
whence  it  may  extend  to  the  pharynx  or  back  of  the  tongue.  In  most 
oases  when  this  part  is  affected  a  number  of  small,  round,  shallow  ulcers 
are  seen ;  but  in  some  instances  they  run  together  to  form  an  extensive 
irregular  excavation ;  or  rarely  the  epiglottis  itself  is  gradually  eroded 
from  its  edges  inwards,  with  the  formation  of  deep  fissures,  until  finally 
merely  a  small  stump  remains.  In  some  instances  the  vocal  cords  are 
split  longitudinally  into  terrace-like  reddish  or  ulcerated  ridges,  so  that 
each  cord  seems  to  be  composed  of  several  individual  segments.  A  fre- 
vquent  appearance  in  the  larynx  is  desci'ibed  as  a  number  of  minute  pit- 
like depressions,  arranged  more  or  less  longitudinally;  when  the 
destruction  is  more  extensive,  its  inner  surface  and  the  laryngeal  aspect 
•of  the  epiglottis  present  a  worm-eaten  appearance.  In  the  most  advanced 
stages  of  tubercular  disease  the  larynx  is  excavated  by  large  ulcers,  and 
its  individual  parts  can  hardly  be  recognized.  An  important  chai-acter 
appears  to  be  that  in  connection  with  tubercular  ulceration  the  mucous 
membrane  is  as  a  rule  but  slightly  reddened,  and  indeed  is  usually  pale. 
Generally  speaking,  a  greyish-pink  or  pale  yellowish  tint  prevails,  con- 
trasting often  with  localized  patches  of  congestion  in  the  vicinity  of 
ulcers  or  infiltrations  (Walker  and  Kidd).  Sometimes,  however,  there 
is  an  appearance  of  general  congestion.  Cicatrices  of  healed  ulcers 
have  been  found  in  the  larynx  by  several  competent  observers  in  cases 
of  phthisis. 

When  the  cartilages  necrose,  portions  of  them  occasionally  separate, 
and  are  discharged  in  the  expectoration  ;  sometimes  they  present  a 
blackened  appearance,  owing  to  exposure  to  the  air. 

As  regards  the  trachea,  tubercular  infiltration  is  said  only  to  occur  in. 
its  posterior  membranous  part.  Numerous  ulcers  may  subsequently 
form. 

Dr.  Percy  Kidd  and  others  have  described  tubercular  tumours  in  the 
iarynx  and  trachea  in  some  cases  of  phthisis,  originating  from  various 
parts,  single  or  multiple,  ranging  from  a  pea  to  a  hazel-nut  in  size,  and 
generally  rounded.  Ulcerative  changes  accompanied  these  tumours  in 
■some  instances,  but  not  always.  They  contained  tubercle-bacilli,  and 
were  often  composed  of  miliary  tubercles. 

In  addition  to  the  actual  tubercular  lesions,  the  larynx  in  cases  of 
pulmonary  phthisis  is  liable  to  changes,  which  Dr.  Semon  terms  acci- 
■dental.  Thus  there  may  be  chronic  laryngeal  catarrh  or  laryngitis  ; 
paresis  of  both  vocal  cords,  due  to  simple  weakness,  or  to  a  peculiar 
waxy  degeneration  of  the  muscles,  which  in  rare  cases  singles  out  the 
inter-arytenoid  muscle;  or  actual  paralysis  of  one  vocal  cord,  especially 
the  right,  due  to  the  implication  of  the  recurrent  nerve  in  a  pleuritic 
tbickenmg  at  the  apex  of  the  lung.    In  exceptional  cases  the  left  recur- 
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rent  laryngeal  or  pneumogastric  nerve  has  been  pressed  upon  by  an 
enlarged  bronchial  gland,  paralysis  of  the  left  vocal  cord  being  thus 
produced. 

Symptoms. — These  are  more  or  less  of  a  similar  character  to  thfr 
symptoms  mentioned  under  chronic  laryngitis,  but  they  differ  much  in 
seveinty  in  different  cases,  according  to  the  exact  conditions  present. 
It  is  unnecessary  to  describe  them  here  in  detail,  and  will  suflSce  to  draw 
attention  to  certain  special  points.  At  first  the  symptoms  may  be  very 
slight,  when  there  is  mere  anaemia  of  the  larynx.  They  may  come  and 
go,  but  after  a  time  are  permanent,  and  increase  in  severity.  The  sensa- 
tions are  in  some  cases  of  the  most  irritating  and  distressing  character^ 
not  only  pain  being  felt,  but  also  constant  localized  tickling  or  pricking, 
which  may  shoot  along  the  Eustachian  tubes  to  the  ear.  The  larynx 
becomes  tender  as  the  disease  progresses.  The  voice  becomes  peculiarly 
hoarse  or  aphonic ;  while  the  cough  is  similarlj'-  altered,  or  is  of  a  metallic 
quality,  as  well  as  often  very  irritable  and  paroxysmal.  The  expectora- 
tion is  said  to  contain  more  tubercle  bacilli  than  before  when  laryngeal 
tuberculosis  supervenes  in  cases  of  pulmonary  phthisis.  More  or  less 
blood  may  also  be  discharged.  The  breathing  is  liable  to  be  much 
obstructed,  and  distinct  fits  of  suffocative  dyspnoea  may  occur.  One  of 
the  chief  troubles  in  not  a  few  cases  is  connected  with  the  act  of' 
swallowing,  especially  when  the  disease  is  advanced.  This  act  becomes 
more  and  more  painful  and  difficult,  both  when  solids  and  liquids  are 
taken,  and  may  cause  extreme  distress,  inducing  a  feeling  of  suffoca- 
tion, as  well  as  violent  paroxysms  of  cough,  so  that  patients  will  not 
attempt  to  take  food  in  some  instances.  I  believe  that  ulcers  in  the- 
trachea  often  aggi^avate  the  cough,  and  increase  the  expectoration  in 
cases  of  pulmonary  phthisis. 

The  laryngoscope  reveals  the  exact  nature  of  the  conditions  already 
described,  which  may  exist  in  various  degrees  and  combinations  in  cases 
of  tuberculosis  of  the  main  air-tube.  The  detection  of  ulcers  is,  how- 
ever, not  always  easy,  and  they  may  be  quite  out  of  sight.  Patches  of" 
puriform  mucus  are  also  liable  to  be  mistaken  for  ulceration. 

The  general  symptoms  usually  become  aggravated  when  laryngeal 
tuberculosis  supervenes  in  the  course  of  pulmonary  phthisis,  and  this, 
complication  tends  to  hasten  the  progress  of  the  complaint.  Some  cases 
with  marked  laryngeal  disease  last,  however,  a  long  time ;  and  under 
favoui^able  circumstances  much  improvement  in,  or  even  arrest  of  the- 
mischief  has  been  effected  by  treatment. 

C.  Syphilitic  Disease  of  the  Larynx. 

JEtiology. — Syphilitic  affections  of  the  larynx  occur  generally  as 
"secondary"  and  "tertiary"  manifestations  of  the  acquired  disease; 
rarely  in  "  inherited  syphilis."  Most  cases  are  met  with  between  20 
and  40  years  of  age,  but  laryngeal  lesions  may  develop  much  later  in 
life,  many  years  after  all  traces  of  syphilitic  infection  have  apparently 
disappeared.  The  development  of  the  local  mischief  is  probably  predis- 
posed to  by  irritating  causes,  such  as  exposure  of  the  throat  to  cold,  or 
excessive  or  abnormal  use  of  the  voice.  _  _ 

Anatomical  Characters. — Among  the  earlier  manifestations  of 
syphilis  in  the  larynx  is  a  catarrh,  which  is  generally  believed  to  present 
no  characteristic  features  to  distinguish  it  from  other  forms  of  catarrh. 
Dr.  Whistler  has  described  a  condition  in  which  there  is  diffuse  red- 
ness and  swelling.    He  states  that  the  redness  is  not  so  bright  as  m 
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other  laryngeal  catarrhs,  and  is  often  more  limited  in  its  distribution ; 
■while  there  is  a  more  general  puffiness  than  any  great  swelling.  The 
occurrence  and  frequency  of  mucous  patches  or  flat  condylomata  in  the 
larynx  has  been  much  disputed,  but,  no  doubt,  they  are  met  with  here. 
They  appear  in  the  form  of  soft,  whitish  or  yellowish  elevations  ;  their 
most  frequent  seats  are  the  epiglottis,  the  false  cords,  and  the  posterior 
wall  of  the  larynx,  being  only  rarely  seen  on  the  vocal  cords  or  lower 
down.  Syphilitic  gummata  develop  at  a  later  period,  and  are  not  of 
uncommon  occui-rence.  They  are  situated  chiefly  on  the  epiglottis,  the 
true  and  false  vocal  cords,  and  the  posterior  wall  of  the  larynx ;  and 
appear  as  rounded  elevations,  usually  from  the  size  of  a  pin's  head  to 
that  of  a  small  pea,  but  sometimes  much  larger,  either  distinct  or 
aco-regated  into  groups,  and  of  the  same  colour  as  the  laryngeal  surface, 
(jccasionally  they  become  absorbed.  Ulceration  is  a  very  common  result 
of  syphilis  affecting  the  larynx.  Sometimes  superficial  ulcers  are  met 
with  in  secondary  syphilis,  which  are  said  to  be  limited,  and  to  occur  in 
any  part.  Whistler  has  described  a  ragged  ulceration  in  the  inter- 
mediate periods,  due  to  chronic  inflammation,  particularly  affecting  the 
vocal  cords,  accompanied  with  diffuse  redness  and  thickening,  and  liable 
to  relapse  again  and  again  after  partial  cicatrization.  Tertiary  ulcers 
exhibit  a  peculiar  tendency  to  begin  on  the  epiglottis,  and  not 
uncommonly  the  ulceration  seems  to  extend  directly  from  the  pharynx, 
or  it  may  result  from  the  breaking-down  of  gummata.  The  ulcers  tend 
to  spread  rapidly,  both  in  extent  and  depth,  causing  great  destruction  of 
tissues.  Tiirk  states  that  in  some  cases  they  can  be  at  once  recognized 
by  their  more  or  less  circular  form ;  by  their  excavated  surface  coated 
with  a  whitish-yellow  material ;  and  by  their  edges,  which  are  sharp,  some- 
times much  raised,  and  surrounded  by  an  inflammatory  areola.  Often 
they  present  sinuous,  irregular,  and  thickened  margins.  Perichondritis 
or  necrosis  of  cartilages  may  result  from  the  ulceration,  but  it  appears 
that,  in  the  case  of  the  arytenoid  cartilages,  necrosis  is  far  less  likely  to 
follow  deep  ulceration  in  syphilis  than  in  tubercular  disease.  Frequently 
cicatrization  is  taking  place  at  one  part  of  an  ulcer,  while  it  is  spreading 
at  another.  The  scars  exhibit  a  great  tendency  to  contract,  and  thus  to 
narrow  the  calibre  of  the  larynx,  or  to  caiise  much  puckering,  adhesions, 
or  various  deformities  and  distortions  of  its  structures.  Occasionally  a 
distinct  web  is  formed  between  the  cords  ;  or  papillary  growths  develop 
in  connection  with  syphilitic  cicatrices. 

Symptoms. — More  or  less  of  the  usual  symptoms  associated  with  laryn- 
geal disease  may  be  expected  in  syphilitic  alfections.  Pain  is,  however, 
often  entirely  absent.  The  voice  is  usually  moi-e  or  less  affected.  Cough 
is  troublesome  in  many  cases,  and  there  may  be  abundant  muco-purulent 
expectoration  if  there  is  extensive  ulceration.  Blood  may  also  be  dis- 
charged in  considerable  quantity,  and  hfemoi-rhage  from  a  syphilitic 
ulcer  has  even  proved  fatal.  Swallowing  is  not  uncommonly  difficult  and 
pamful,  but  this  may  be  partly  due  to  implication  of  the  throat.  As  a 
consequence  of  cicatrization  more  especially,  the  breathing  is  liable  to  be 
seriously  obstructed.  The  laryngoscope  reveals  the  nature  of  the  morbid 
changes  in  the  larynx.  Other  parts  of  the  body  almost  always  present 
syphilitic  lesions.  The  general  condition  is  usually  much  less  affected 
in  syphilitic  than  in  tubercular  disease  of  the  main  air-tube.  If  it 
leads  directly  to  a  fatal  result,  it  is  said  to  do  so  chiefly  by  setting  up 
cedematous  laryngitis  or  perichondritis  of  the  larger  cartilages ;  occa- 
sionally by  purulent  matter  entering  the  bronchial  tubes  and  causing- 
pneumonia. 
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D.  MoRMiD  Growths  in  the  Larynx. 

The  abnornal  growths  and  tumonrs  which  may  be  found  in  the  larynx 
are  either  malicjnant  or  benign.  A  malignant  growth  is  occasionally 
a  sarcoma,  usually  of  the  spindle-celled  variety  ;  most  frequently  an 
epithelioma;  rarely  scirrhus  or  encephaloid.  It  is  seldom  observed  under 
40  years  of  age.  The  disease  may  extend  from  neighbouring  parts; 
■when  primary,  it  generally  starts  on  one  of  the  vocal  cords  or  ventricular 
bands.  Carcinoma  begins  as  a  cauliflower  or  nodular  growth,  of  small 
dimensions,  which  spreads  gradually,  so  as  to  involve  the  whole  of  one 
lateral  half  or  more  of  the  larynx.  The  corresponding  vocal  cord  is 
often  fixed,  as  pointed  out  by  Dr.  Semon.  The  tendency  is  towards 
ulceration,  which  may  be  followed  by  oedema,  haemorrhage,  perichon- 
dritis, and  necrosis  of  cartilages.  The  disease  tends  to  spread  to- 
neighbouring  structures.  Benign  growths  in  the  larynx  comprise : — 
1.  Papilloma.  2.  Ifucous  polypus  or  Filro-cellular  tumour,  either -pedun- 
culated  or  sessile.  3.  Fibroma  or  Fibrous  polypus.  4.  Cystic  growth. 
5.  Lipoma.  6.  Myxoma.  7.  Angioma.  8.  Enchondronna.  9.  Hydatid 
cysts.    Those  last  mentioned  ai-e  of  extremely  rare  occurrence. 

Symptoms. — The  size,  situation,  number,  and  nature  of  the  morbid 
growths,  as  well  as  the  size  of  the  larynx,  will  necessarily  influence  the 
local  symptoms.  Rarely  is  there  any  pain  in  benign  cases  ;  but  in 
malignant  disease  it  is  said  to  be  very  pronounced,  being  either 
localized  in  the  larynx,  or  referred  deeply  to  the  pharynx,  and  the  pain 
is  frequently  described  as  radiating  to  one  or  other  ear.  Occasionally  a 
feeling  of  the  presence  of  a  foreign  body  is  experienced ;  or  a  sense  of 
obstruction  or  uneasiness.  Dysphagia  is  sometimes  complained  of. 
The  voice  is  often  partially  or  completely  lost,  or  altered  in  quality,  and 
it  is  liable  to  sudden  changes.  A  "  prodromal  hoarseness "  of  long^ 
duration  has  been  noticed  by  Ziemssen  in  malignant  disease.  More  or 
less  dyspnoea  is  usually  felt,  while  the  breathing  may  be  stridulous  ; 
this  symptom  is  also  subject  to  rapid  vai^iations,  and  frequent  sulfocative 
attacks  may  come  on.  When  the  growth  is  situated  above  the  glottis, 
expiration  is  often  quite  free.  The  removal  of  part  of  a  growth  may 
increase  the  dyspnoea,  in  consequence  of  its  position  being  disturbed,  or 
of  inflammation  being  set  up.  Cough  is  present  in  many  cases,  varying 
in  its  characters,  and  it  is  not  infrequently  voluntarily  excited  with  the 
view  of  trying  to  get  rid  of  the  obstruction.  In  the  expectoration, 
which  is  usually  increased  and  abnormal,  fragments  of  the  growth  are 
sometimes  expelled,  and  the  microscopic  examination  of  these  fragments 
may  aid  in  differential  diagnosis.  When  malignant  disease  ulcei-ates,  an 
ichorous  discharge  mixed  with  blood  may  be  forced  out,  or  copious 
hsemorrhage  may  take  place.  The  breath  is  then  horribly  foetid. 
Laryngoscopic  examination  reveals  the  presence,  seat,  and  characters 
of  any  growth.  Sometimes  it  extends  thi-ough  the  upper  opening  of  the 
larynx,  so  that  it  is  visible  on  inspection  of  the  throat,  or  can  be  felt 
with  the  finger;  or  a  malignant  growth  may  ultimately  form  an  obvious 
tumour  in  the  neck ;  while  the  cervical  glands  are  likely  to  become 
involved  in  course  of  time.  Examination  of  the  chest  often  I'eveals 
obstruction  to  the  entrance  of  air  into  the  lungs. 

The  mere  interference  with  the  function  of  respiration  is  liable  seriously 
to  affect  the  general  system ;  and  if  the  growth  is  malignant  the  cancerous 
cachexia  is  often  observed,  but  infection  of  the  viscera  is  very  rare. 
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It  may  be  noted  in  the  present  connection  that  the  larynx  is  in  rare 
cases  the  seat  of  Itipus  or  leprosy,  associated  with  similar  conditions  in 
external  or  visible  parts.  In  lupus,  which  is  regarded  as  a  mere 
modification  of  tuberculosis,  small  nodules  form  on  the  epiglottis,  and 
afterwards  on  the  aryepiglottic  folds  and  other  parts,  fresh  ones  being 
constantly  produced.  After  a  time  thickening  of  the  mucous  membrane 
occurs,  followed  by  ulceration,  but  its  progress  is  very  slow,  there  is  a 
marked  tendency  to  cicatrization,  as  well  as  less  disposition  to  oedema  or 
perichondritis  and  its  consequences  than  in  syphilitic  or  true  tubercular 
disease.  The  disease  is  very  chronic,  and  symptoms  are  not  definite  or 
pronounced  in  most  cases.  Leprosy  is  characterized  by  nodular  thicken- 
ing, followed  by  very  slow  ulceration  and  cicatrization,  which  may  lead 
to  stenosis. 

E.  Genebal  Diagnosis,  Prognosis,  and  Treatment. 

Diagnosis.— It  may  be  observed  at  the  outset  that  when  symptoms 
point  to  the  existence  of  some  chronic  disorder  in  connection  with  the 
larynx,  the  diagnosis  has  in  the  first  instance  to  determine  whether  they 
are  due  to  : — I.  M.eve  functional  disturbance.  2.  Pressure  or  irritation, 
either  afPecting  the  air- tube  directly,  or  indirectly  through  its  nerves. 
3.  Organic  disease.  Assuming  the  last-mentioned  to  be  present,  it  is 
requisite  to  determine  as  accurately  as  possible  its  nature,  seat,  and 
extent.  Certain  malformations  must  also  be  remembered.  The  chief 
points  to  be  taken  into  consideration  are  : — a.  The  personal  and  family 
history  of  the  patient,  as  revealing  some  constitutional  diathesis. 
h.  The  existing  evidence  of  certain  special  diseases,  particularly  phthisis', 
syphilis,  or  cancer;  as  well  as  the  presence  and  character  of  any  general 
symptoms.  c.  The  exact  nature  and  degree  of  the  local  symptoms 
present,  d.  The  conditions  revealed  on  examination  of  the  chest,  those 
to  be  specially  looked  for  being  pulmonary  phthisis,  and  morbid  con- 
ditions which  might  directly  aft'ect  the  windpipe  or  its  nerves,  e.  The 
results  of  laryngoscopic  examination.  It  is  only  by  the  efiicient  employ- 
ment of  the  laryngoscope  that  positive  and  accurate  information  can  be 
obtained.  The  descriptions  already  given  of  the  visible  changes  associated 
with  the  several  diseases  must  be  referred  to  for  differential  diagnosis, 
and  to  an  experienced  laryngoscopist  this  does  not,  as  a  rule,  present 
much  difficulty.  It  must,  however,  be  noted  that,  according  to  the  best 
authorities,  different  organic  diseases  of  the  larynx  may  be  associated 
in  the  same  case,  such  as  tuberculosis  with  syphilis  or  with  malignant 
disease,  or  one  may  supervene  on  the  other.  /.  The  results  of  micro- 
scopical examination.  This  may  be  useful  in  detecting  the  presence  of 
tubercle  bacilli  in  expectoration  ;  or  in  determining  the  nature  of  growths 
m  the  larynx,  g.  The  progress  of  the  case  ;  and  the  effects  of  treatment. 
Some  diseases  are  much  more  rapid  in  their  jDrogress  than  others  ;  while 
the  course  of  events  often  clears  up  any  doubt  as  to  the  exact  nature 
of  a  particular  case.  The  effects  of  specific  treatment  may  materially 
help  in  determining  whether  laryngeal  disease  is  syphilitic  or  not. 

Prognosis. — All  organic  laryngeal  affections  are  troublesome,  and 
some  are  highly  dangerous,  especially  when  they  lead  to  extensive  ulcera- 
tion, great  thickening  of  tissues,  or  destruction  of  the  cartilages  ;  or  when 
certain  morbid  growths  are  present,  or  such  growths  as  cannot  be 
removed.  The  immediate  danger  to  life  is  in  proportion  to  the  degree 
of  interference  with  breathing ;  and  the  liability  to  spasm.    In  many 


I 


456 


THEORY  AND  P"RACTICE  OF  MEDICINE. 


cases  thei'e  is  no  feai*  of  a  fatal  result,  but  the  prognosis  as  regards  the 
restoration  of  the  functions  of  the  larynx  is  unfavourable.  Much  will 
depend  upon  the  constitutional  condition  of  the  patient.  Syphilitic 
disease  may  often  be  rapidly  cured  under  proper  treatment.  Laryngeal 
phthisis  is  very  serious  and  intractable  as  a  rule  ,  but  in  exceptional  cases 
spontaneous  cicatrization  seems  to  occur,  and  the  results  of  modern  treat- 
ment give  a  decidedly  more  hopeful  prognosis  as  to  the  temporary  arrest 
of  the  disease,  or  in  suitable  cases  at  an  early  stage  even  of  cure.  Much, 
however,  will  depend  upon  the  state  of  the  lungs  and  other  structures. 
Implication  of  the  epiglottis  and  aryepiglottie  folds  in  tubercular  disease 
is  of  very  grave  omen.  It  must  be  remembered  that  this  lesion  may 
supervene  upon  what  is  at  first  a  simple  chronic  laryngitis.  Benign 
growths  in  the  larynx  are  rai'ely  dangerous,  but  I  have  known  attempts 
to  remove  such  a  growth  lead  to  serious  symptoms,  demanding  immediate 
tracheotomy.  Malignant  disease  is  obviously  most  gi^ave,  scirrhus  and 
sarcoma  being  the  least  rapid  in  their  progress.  Operative  procedures 
have  prolonged  life  considerably  in  a  few  early  cases. 

Treatment. — 1.  General  management. — Rest  to  the  larynx  as  far  as 
possible,  or  the  use  of  the  voice  in  a  natural  manner ;  residence  in  a  dry 
atmosphere,  of  warm  and  uniform  temperature  ;  the  removal  of  all 
causes  of  local  irritation  ;  the  checking  of  any  injurious  habit,  such  as 
excessive  smoking  or  abuse  of  alcohol ;  and  the  wearing  of  sufficient  warm 
clothing  over  the  neck  and  chest,  are  the  principal  general  matters 
requiring  attention  in  the  treatment  of  any  organic  laryngeal  disease. 
In  cases  of  laryngeal  phthisis  it  may  be  necessary  absolutely  to  forbid 
all  talking  for  a  lengthened  period.  In  some  cases  a  change  of  climate 
is  imperative,  if  it  can  be  obtained  ;  but,  at  any  rate,  damp,  cold,  and 
especially  night-air  must  be  avoided.  Patients  with  advanced  laryngeal 
phthisis  should  not  go  to  high  altitudes.  It  may  be  requisite  for  them 
to  wear  a  respirator  or  other  protection  over  the  mouth. 

2.  Constitutional  treatment  is  often  of  great  importance,  especially 
for  syphilitic  and  phthisical  affections.  In  many  cases  of  chronic  laryn- 
gitis tonics  are  useful ;  or  treatment  directed  to  the  alimentary  canal 
may  be  called  for.  Iodide  of  potassium  is  a  valuable  remedy  in  some 
cases  of  chronic  laryngitis  which  are  quite  independent  of  syphilis. 
Various  mineral  waters  are  recommended  in  obstinate  cases  of  this 
disease.  Treatment  suitable  for  tubercular  disease  will  be  often  called 
for,  and  Dr.  Semon  is  strongly  in  favour  of  the  administration  of 
creasote  in  cases  of  laryngeal  tuberculosis.  Sometimes  deglutition  is 
much  affected,  owing  to  the  condition  of  the  epiglottis,  especially  in 
laryngeal  phthisis,  and  then  particular  attention  is  required  as  regards 
the  feeding  of  the  patient,  in  order  that  a  sufficient  quantity  of  nutriment 
may  be  taken.  It  is  useful  in  these  cases  to  thicken  liquids  with  corn- 
flour or  arrowroot.  Dr.  Wolfenden  has  found  the  following  method 
helpful  when  swallowing  is  very  difficult  in  cases  of  tubercular 
ulceration : — "  The  patient  lies  on  a  couch,  stomach  down,  and  with 
the  legs  elevated,  and  sucks,  by  means  of  an  india-rubber  tube,  fluid 
from  a  tumbler  held  in  his  hand."  In  some  instances  the  food  must  be 
administered  through  an  oesophageal  tube,  or  by  means  of  nutrient 
enemata  or  suppositories. 

3.  Local  treatment  is,  however,  in  most  cases  that  requiring  the  chief 
attention  in  laryngeal  diseases.  Remedies  are  applied  by  the  various 
methods  already  indicated.  The  applications  should  be  made 
effectually,  regularly,  and  as  frequently  as  each  individual  case  may 
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require,  and  the  aid  of  the  laryngoscope  is  often  needed.  The  chief 
substances  thus  employed  are : — 1.  Caustics  and  astringents,  namely, 
nitrate  of  silver ;  chi-omic  acid  ;  chloride,  sulphate,  or  acetate  of  zinc ; 
alum  and  chloride  of  aluminium ;  perchloride  of  iron ;  sulphate  of 
copper;  lactic  acid;  tannin,  kino,  or  other  vegetable  astringents. 
2.  Volatile  or  gaseous  suhstances  or  vapours  by  inhalation,  as  creasote, 
carbolic  acid,  oil  of  pine,  oil  of  eucalyptus,  thymol,  menthol,  conine, 
tincture  of  benzoin,  ether,  chloroform,  iodine,  sulphurous  anhydride, 
•chloride  of  ammonium,  and  other  agents  ;  intended  to  act  as  antiseptics, 
stimulants,  or  sedatives,  as  may  be  required.  3.  Ancesthetics,  sedatives,  or 
■antiseptics  directly  applied.  As  a  local  anaesthetic  in  connection  with  the 
larynx  cocaine  stands  pre-eminent,  and  is  now  universally  recognized  as 
an  invaluable  remedy  in  many  laryngeal  conditions,  for  the  pui'pose  of 
relieving  painful  or  unpleasant  sensations,  and  allaying  cough  ;  it  is  also 
most  useful  as  an  aid  to  deglutition,  being  applied  directly  or  as  a  spray 
before  food  is  taken.  Other  agents  have  been  recommended  as  substi- 
tutes for  cocaine,  such  as  resorcine  and  apomorphine,  but  they  are  not 
nearly  so  efficacious.  Morphine,  menthol,  oil  of  peppermint,  and 
bromides  are  useful  applications  as  sedatives.  Iodoform,  iodol,  boric 
acid,  and  other  agents  are  employed  as  local  antiseptics,  introduced  by 
insufflation. 

The  limits  of  this  work  forbid  me  from  entering  upon  any  discussion 
as  to  the  local  treatment  best  adapted  for  individual  diseases  of  the 
larynx.  Indeed,  so  many  different  lines  of  treatment  are  advocated, 
that  it  is  impossible  to  give  even  an  outline  of  them.  The  practitioner 
must  use  his  own  judgment  as  to  the  kind  of  remedies  likely  to  be 
serviceable  in  a  particular  case,  according  to  the  conditions  present,  and 
they  may  often  be  advantageously  combined.  Personally,  I  incline 
very  strongly  to  the  opinion  of  those  who  deprecate  the  employment  of 
powerful  applications  as  a  routine  practice.  Of  late  years  active  treat- 
ment of  laryngeal  tuberculosis  has  been  strenuoiisly  advocated  in  early 
and  suitable  cases,  and  Dr.  Semon  speaks  highly  in  favour  of  such, 
treatment.  Some  authorities  go  so  far  as  to  recommend  energetic 
scarification  or  incision  of  parts  in  which  there  is  merely  infiltration, 
and  then  to  rub  in  strong  antiseptics.  Dr.  Semon  is  opposed  to  such, 
measures,  but  when  actual  ulceration  begins  he  urges  the  efficient  appli- 
<;ation  of  lactic  acid,  as  originally  introduced  by  Krause,  of  Berlin,  and 
for  full  details  of  this  treatment  the  reader  may  be  referred  to  an 
■excellent  clinical  lecture  by  this  authority  in  the  Clinical  Journal, 
January  10th,  1894.  It  can  only  be  carried  out  properly  and  effectually 
by  one  thoroughly  skilled  in  laryngology.  Dr.  Percy  Kidd  has  treated 
one  case  successfully  by  strong  lactic  acid.  Before  applying  this  remedy 
the  pi'actice  is  adopted  in  some  cases  of  scraping  the  base  of  tuber- 
•cular  ulcers.  In  the  large  majority  of  cases  of  laryngeal  phthisis,  as 
they  occui-  in  ordinary  practice,  sedative  applications  are  decidedly 
required. 

As  regards  morbid  growths,  it  is  generally  considered  that  these 
require  removal  by  operation.  Evulsion  is  the  chief  method  of  opera- 
tion usually  employed,  and  various  instruments  have  been  invented  for 
carrying  it  out,  but  it  is  needless  to  enter  into  any  description,  as  only 
tho.se  who  have  had  considerable  j^ractical  experience  would  be  likely  to 
undertake  such  operative  interference.  Caustic  applications  and  the 
galvuno-cautery  have  also  been  employed  in  the  treatment  of  larvntreal 
growths.  ^ 
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Other  opei\itions  performed  in  connection  with  the  larynx  are  cathe- 
terism,  intubation,  or  mechanical  dilatation  ;  and  partial  or  complete 
extirpation  of  the  tube.  For  details  on  these  points  reference  must,, 
however,  be  made  to  special  works. 

4.  Not  uncommonly  tracheotomy  is  called  for,  in  oi'der  to  prevent 
suffocation,  in  cases  of  extensive  ulceration,  morbid  gi-owths,  or  great 
thickening  and  contraction  of  the  larynx,  and  the  results  are  sometimes 
very  satisfactor3\  It  may  be  necessary  to  divide  the  thyroid  cartilage 
in  order  to  remove  a  morbid  growth.  Operative  interference  must  be 
avoided  if  possible  in  laryngeal  tuberculosis. 

6.  Prevention. — In  all  cases  where  there  is  a  liability  to  chronic 
laryngeal  disease,  every  precaution  must  be  taken  to  guard  against  its 
development,  by  avoiding  cold,  excessive  use  of  the  voice,  and  other 
causes  which  are  known  to  affect  the  air-tube.  The  front  of  the  neck 
should  also  be  properly  protected.  In  cases  of  phthisis  the  slightest- 
indication  of  any  laryngeal  irritation  demands  prompt  attention. 


III.  FUNCTIONAL  OR  NERVOUS  AFFECTIONS  OF  THE 

LARYNX. 

1.  DisoRDEKS  OF  SENSATION. — The  larynx  may  be  the  seat  of  hyperses- 
thesia  with  irintable  congh  ;  of  neuralgia  ;  of  various  parfesthesise  ;  or  of 
more  or  less  diminution  in  sensibility,  which  may  amount  to  complete 
anaesthesia,  and  very  rarely  affects  only  one  lateral  half.  Some  of  these 
abnormal  sensations  may  be  associated  with  local  organic  diseases. 
Apart  from  such  a  cause,  they  are  observed  in  hj'steria  and  allied 
conditions,  in  bulbar  paralysis,  after  dijohtheria,  or  in  connection  with 
tumours  or  other  conditions  affecting  the  superior  laryngeal  nerve  or  its 
central  origin. 

2.  Laryngismus  stridulus — Spasm  op  the  glottis— Spasmodic  croup — 
False  or  Spurious  croup — Child-crowing. — This  condition  results  from  a 
spasmodic  action  involving  the  muscles  which  close  the  glottis,  the 
proximate  cause  being  some  irritation  conveyed  by  the  laryngeal  nerves. 
The  irritation  may  be: — I.  Centric,  originating  in  the  brain,  either  from 
some  organic  mischief,  such  as  hj^drocephalus  ;  or  from  disturbance  of 
its  circulation,  or  of  its  nutrition.  2.  Direct,  from  irritation  of  either 
vagus  or  recurrent  nerve  by  enlarged  glands,  tumours,  or  other  morbid 
conditions.  Formerly  the  complaint  in  children  was  called  ihymic 
asthma,  on  the  assumption  that  it  was  due  to  pressure  by  an  enlarged 
thymus  gland.  3.  Reflex.  The  reflex  irritation  may  arise  in  the  larynx 
itself ;  or  may  be  associated  with  dentition,  improper  feeding,  especially 
in  the  case  of  infants  brought  up  by  hand  or  nursed  by  unhealthy 
mothers,  intestinal  worms,  a  cold  draught  blowing  on  the  skin,  and 
various  other  reflex  disturbances.  Of  late  years  special  importance  has 
been  attached  to  certain  conditions  of  the  nasal  cavities  as  the  supposed 
causes  of  reflex  disturbance  setting  up  laryngismus ;  and  it  has  also 
been  attributed  to  an  elongated  uvula. 

Laryngismus  stridulus  is  a  very  common  complaint  in  children, 
especially  during  the  first  and  second  years  of  life.  It  is  most  frequent 
among  male  children,  and  among  those  living  in  the  crowded  parts 
of  large  towns  and  cities,  especially  if  brought  up  by  hand,  and  exposed 
to  unfavourable  hygienic  conditions.  Scrofulous  children  are  said  to  be 
more  subject  than  others  ;  and  rickets  predisposes  to  the  affection  in  a 
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remarkable  degree.  In  adults  laryngeal  spasm  is  only  rarely  observed, 
either  in  conneetion  with  hysteria  ;  as  the  result  of  interference  with  the 
recurrent  lar3'ngeal  nerves  by  aneurisms  and  other  tumours  ;  or  from 
direct  irritation  of  the  larynx  by  foreign  bodies,  gases,  or  local  disease. 

There  may  or  may  not  be  some  obvious  exciting  cause  of  an  attack  of 
laryngismus  stridulus.  Thus  it  sometimes  comes  on  during  the  act  of 
swallowing ;  from  tossing  up  the  child  in  the  air  ;  or  from  severe  mental 
emotion,  especially  fright  or  anger. 

Symptoms. — In  children  an  attack  of  laryngismus  in  most  cases 
comes  on  at  night  during  sleep,  and  is  very  sudden  in  its  onset.  The 
prominent  symptom  is  obstructive,  suffocative  dyspnoea,  more  or  less 
intense,  attended  usually  with  stridulous  crowing  inspiration,  but  the 
glottis  may  be  for  a  moment  completely  closed,  so  that  no  air  can  enter, 
and  respiration  ceases  entirely.  The  child  struggles  for  breath,  and 
presents  tb  a  greater  or  less  degree  the  appearances  associated  with 
apnoea.  Often  there  are  general  convulsions,  with  "  carpopedal  "  con- 
tractions, strabismus,  and  sometimes  involuntary  discharge  of  ffEces  and 
urine.  The  attack  subsides  suddenly  or  very  rapidly,  and  in  many  cases 
the  child  cries.  Restoration  is  complete  ;  and  there  is  neither  alteration 
in  the  voice  nor  cough.    Pyrexia  is  usually  absent. 

An  essential  character  of  this  complaint  is  the  great  tendency  to  the 
recui-rence  of  the  attacks.  They  vary  in  frequency,  duration,  and 
severity,  but  tend  to  become  more  frequent,  longer,  and  more  intense  as 
the  case  progresses.  Ultimately  death  from  suffocation  may  occur  during 
one  of  the  paroxysms,  but  this  event  is  rare. 

Laryngeal  spasm  met  with  in  adults  may  give  rise  to  very  serious 
symptoms.  Hysterical  cough  is  believed  to  be  sometimes  due  to  a  sjjas- 
modic  tendency  in  the  abductors  of  the  vocal  cords  during  expiration  ; 
and  the  sharp  ringing  cough  which  occasionally  affects  children  is 
supposed  to  have  the  same  cause,  the  spasm  being  reflex  (Morell 
Mackenzie) . 

Diagnosis. — The  only  affection  likely  to  be  mistaken  for  laryngismus 
stridulus  is  inflammatory  croiip,  and  the  diagnosis  between  these  affec- 
tions has  already  been  pointed  out. 

Prognosis. — Most  cases  of  reflex  origin  recoA'er,  but  those  due  to  other 
causes  are  very  serious.  Much  will  depend  upon  the  state  of  health  of 
the  child,  and  the  severity  and  frequency  of  the  fits.  Laryngeal  spasm 
in  adults  is  often  of  serious  import,  on  account  of  its  causation. 

Treatment. — During  a  paroxysm  of  laryngismus  in  children,  measui'es 
must  be  immediately  adopted  for  the  relief  of  the  spasm.  Slappiug  or 
rubbing  the  back ;  shaking  the  child  ;  dashing  cold  water  in  the  face  ; 
fanning ;  tickling  the  throat  so  as  to  excite  vomiting ;  the  use  of  a  warm 
bath  alone,  or  with  cold  douching  while  the  patient  is  in  it ;  and  holding 
ammonia  to  the  nostrils,  are  the  most  effectual  measures.  A  rapid 
emetic  is  useful  if  it  can  be  taken ;  and  if  the  attack  persists,  enemata 
containing  asafoctida,  valerian,  or  turpentine  maybe  employed,  sinapisms 
being  also  applied  to  the  chest.  Artificial  respiration  is  sometimes 
serviceable.  At  the  same  time  it  is  essential  to  seek  for,  and  remove 
any  source  of  reflex  irritation  ;  for  instance,  lancing  the  gums  often  gives 
speedy  relief.  In  prolonged  cases  inhalation  of  chloroform  may  be  care- 
fully tried  ;  and  sometimes  it  is  necessary  to  have  recoui-se  to  tracheo- 
tomy, which  may  be  performed  even  after  apparent  death. 

-During  the  intervals  between  the  attacks  of  laryngismus  it  is  important 
to  look  to  the  diet ;  to  regulate  the  state  of  the  alimentary  canal ;  and  to 
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improve  the  general  health,  or  treat  any  special  constitutional  condi- 
tion, especially  rickets.  Tonics,  change  of  air,  and  salt-water  bathing 
often  do  much  good  in  cases  where  there  is  a  tendency  to  laryngismus. 
Treatment  directed  to  the  nasal  cavities,  by  the  galvano-caatery  and 
other  methods,  has  been  specially  advocated  for  this  complaint. 

In  adults  the  main  indications  are  to  remove  the  cause  of  laryngeal 
spasm,  if  practicable ;  to  treat  the  nervous  system,  if  at  fault ;  and  to 
use  sedative  inhalations. 

3.  Laryngeal  paralysis— Paralysis  of  the  muscles  of  the  vocal  cords. 
Paralysis  of  the  muscles  of  the  larynx  may  arise: — 1.  In  connection 
with  local  organic  mischief,  past  or  present.  2.  From  pressure  upon,  or 
traction  of  the  pneumogastric  or  recurrent  laryngeal  nei'ves,  one  or  both, 
by  an  aneurism  or  solid  tumour,  enlarged  glands,  goitre,  thickening  and 
adhesion  at  the  apex  of  the  lung,  pericardial  eifusion,  or  other  condi- 
tions. 3.  After  diphtheria ;  and,  rarely,  after  certain  other  acute  specific 
diseases.  4.  In  connection  with  hysteria  and  allied  conditions,  especially 
if  there  is  much  debility.  5.  From  chronic  poisoning  by  lead  or  arsenic. 
6.  Very  rarely  from  centric  disease  aifecting  the  brain  or  spinal  cord, 
involving  the  nerve-roots  or  nerves,  as  in  syphilitic  and  other  forms  of 
intra-cranial  disease,  or  in  tabes  dorsalis.  7.  As  a  consequence  of 
atrophy  and  degeneration  of  the  muscles. 

Varieties  and  their  Symptoms. — Four  chief  varieties  of  laryngeal 
paralysis  are  described,  namely:  — 

(i.)  Bilateral  paralysis  of  Adductors — Hysterical  or  Functional  Ajjihonia. 
— Voice  is  lost,  iisually  suddenly,  there  being  complete  aphonia ;  but 
cough  and  sneezing  are  attended  with  sound.  The  patient,  who  is 
almost  always  a  female,  sometimes  speaks  in  a  scarcely  audible  whisper. 
Efforts  to  talk  may  cause  slight  dyspnoea,  due  to  escape  of  air  through 
the  widely  open  glottis.  The  laryngoscope  shows  that  the  cords  remain 
apart,  either  partially  or  entirely,  during  attempted  phouation ;  and 
they  may  be  perfectly  motionless.    They  are  normally  abducted. 

(ii.)  Unilateral  paralysis  of  Adductors. — This  is  a  very  rare  condition. 
Voice  is  altered,  and  there  may  be  a  permanent  falsetto.  The  sound 
produced  during  coughing,  sneezing,  or  laughing  is  usually  much 
changed  and  weakened.  The  laryngoscope  reveals  that  one  cord  does 
not  act  when  the  patient  attempts  to  speak  or  cough,  and  that  it  is 
usually  congested.  This  form  of  paralysis  is  generally  due  to  some 
direct  cause  affecting  the  supplying  nerve. 

(iii.)  Bilateral  paralysis  of  Abductors. — Here  the  prominent  symptom 
is  inspiratory  dyspnoea,  with  noisy,  stridulous  inspiration,  always  present 
more  or  less,  but  subject  to  severe  exacerbations,  especially  after  exer- 
tion, or  on  taking  a  deep  breath,  and  this  form  of  paralysis  may  cause 
fatal  suffocative  attacks.  Voice  is  not  much  affected,  but  may  be  harsh. 
Laryngoscopy  discloses  that  the  cords  lie  close  together  near  the  median 
line,  and  do  not  separate  Avhen  an  inspiration  is  made.  Indeed,  a  slight 
movement  of  adduction  is  generally  observed,  which  is  attributed  either 
to  suction,  or  to  a  perverted  innervation  of  the  unopposed  adductors. 

(iv.)  Unilateral  paralysis  of  the  Abductors  is  attended  with  slight 
hoarseness  and  dysphonia ;  dyspnoja  and  stridor  only  occurring  on 
exertion.  The  affected  cord  does  not  move  during  breathing,  but  remains 
near  the  median  line. 

In  some  cases  both  sets  of  muscles,  abductors  and  adductors,  are 
involved,  and  there  is  a  combination  of  the  respective  symptoms  and 
laryngoscopic   signs   of   their   paralyzed   condition.     In  exceptional 
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instances  the  paralysis  is  limited  to  special  muscles.  Thus  the 
cryco-thyroids,  or  external  tensors,  are  involved  when  the  superior 
laryngeal  nerve  is  paralyzed,  as  indicated  by  roughness  and  low 
pitch"o£  the  voice,  the  glottis  being  represented  by  a  wavy  line. 
In  this  condition  also  there  is  paralysis  of  the  depressors  of  the 
epiglottis— the  thyro-epiglottic  and  ai'yepiglottic  muscles,  so  that 
this  structure  lies  motionless  against  the  base  of  the  tongue.  The 
internal  tensors,  or  internal  thyro-arytenoid  muscles  may  be  solely 
affected,  on  one  or  both  sides,  in  hysteria  or  laryngitis,  giving  rise  to. 
mere  hoarseness  or  aphonia.  The  vocal  cords  during  plionation  are 
separated  by  an  oval  or  elliptical  space,  and  present  a  very  thin  and 
narroAV  appearance.  Similar  symptoms  may  also  be  due  to  paralysis  of 
the  arytenoid  muscle  ;  the  cords  during  phonation  meeting  in  front,  but 
presenting  posteriorly  a  triangular  gap. 

It  is  desirable  to  summarize  briefly  the  effects  of  paralysis  of  the 
superior  and  inferior  or  recurrent  laryngeal  nerves  respectively.  When 
the  superior  laryngeal  nerve  is  affected,  there  is  anjBsthesia  of  the  larynx, 
with  paralysis  of  the  depressors  of  the  epiglottis,  and  of  the  cryco-thy- 
roids. Yery  rarely  both  recurrent  laryngeal  nerves  are  involved,  giving  rise 
to  bilateral  paralysis,  but  this  may  also  result  from  unilateral  pressure 
Avhich  has  been  attributed  by  Sir  George  Johnson  to  reflex  paralysis, 
but  is  generally  supposed  to  be  due  to  an  ascending  irritation  setting  up 
secondary  changes  in  the  nuclei  of  origin.  The  bilateral  paralysis  is 
indicated  by  aphonia,  inability  to  cough,  slight  stridor,  and  it  may  be 
slight  dyspnoea  on  attempting'  to  speak.  The  vocal  cords  lie  relaxed 
and  motionless,  in  a  position  midway  between  abduction  and  adduction. 
Unilateral  paralysis  of  the  recurrent  laryngeal  is  most  common  on  the 
left  side,  and  when  complete  one  cord  occupies  the  position  just  men- 
tioned, but  the  healthy  one  crosses  over  the  median  line  during  phona- 
tion, so  that  the  voice  is  only  weak  and  ancertain,  and  there  is  no 
complete  aphonia.  It  is  found,  however,  that  this  form  of  paralysis  is 
in  most  cases  incomplete,  and  Semon  and  Rosenbach  have  shoAvn  that 
the  abductor  fibres  are  the  first  to  suffer,  while  paralysis  of  the  adductors 
seldom  becomes  complete.  This  has  been  attributed  to  a  greater  vulner- 
ability of  the  abductor  nerve-fibres,  or  to  the  fact  that  the  abductor 
mnscles  themselves  are  less  resistant  (Semon). 

Diagnosis. — The  diagnosis  of  some  forms  of  paralysis  of  the  larynx 
is  very  easy,  as  when  it  is  associated  with  hysteria,  with  certain 
definite  nervous  diseases,  or  with  a  well-marked  aneurism  or  tumour. 
In  others  it  can  only  be  made  out  satisfactorily  by  careful  investigation 
of  the  case  in  all  its  aspects,  including  local  examination  by  a  competent 
laryngologist.  Not  only  is  it  necessary  to  recognize  that  paralysis 
exists,  but  also  to  determine  its  exact  nature  and  significance. 
Thorough  and  systematic  examination  of  the  chest  is  often  of  great 
importance,  with  the  view  of  detecting  any  condition  interfering  with 
the  recurrent  laryngeal  nerve.  Evidence  of  such  interference,  as  shown 
by  laryngoscopic  examination,  may,  however,  it  is  afiirmed,  be  the  onlv 
sign  of  an  aneurism.  It  must  be  remembered  that  some  forms  of 
laryngeal  paralysis  may  be  associated  with  local  organic  disease,  and 
the  combination  must  be  duly  recognized.  Abductor  paralysis  may  be 
simulated  by  fixation  of  the  cryco-arytenoid  joints,  or  by  cicati'icial  or  in- 
flammatory changes  in  their  neighbourhood,  preventing  their  movements. 

Prognosis. — This  will  depend,  not  only  on  the  nature  of  the  paralysis, 
but  on  the  conditions  with  which  it  is  associated.    Paralysis  of  the  ab- 
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due  tors  m'tiy  bo  iinined lately  serious.  Hysterical  cases  often  recover 
suddenly.  The  prognosis  must  be  guided  by  a  due  consideration  of  all 
the  data  presented  by  any  particular  case. 

Treatment. — The  measures  to  be  adopted  must  again  depend  uj^on 
the  circumstances  of  each  case.  In  some  nothing  can  be  done  of  a 
curative  nature,  as  it  may  be  impossible  to  remove  the  cause  of  the 
paralysis;  in  others  little  or  no  treatment  is  required.  General  treat- 
ment is  often  indicated  for  hysteria,  anaemia,  possibly  syphilis,  or 
aneurism.  All  obvious  causes  of  local  irritation  must  be  removed,  if 
possible.  Local  faradization  is  the  great  remedy  in  paralysis  of  the 
adductors,  one  pole  being  placed  over  the  thyroid  or  cricoid  cartilage, 
and  the  other  in  contact  with  the  vocal  cords.  Paralysis  of  the 
abductors  not  uncommonly  demands  the  performance  of  tracheotomy, 
in  order  to  avert  suffoeatiou.  Rest  to  the  voice  is  often  important. 
Local  symptoms  may  call  for  the  usual  remedies  for  their  relief. 


CHAPTER  IX. 

DISEASES  OF  THE  BRONCHI. 

I.  Acute  Bronchitis  —  Acute  Bronchial  Catarrh  —  Acute 
Inflammation  op  the  Bronchi. 

Acute  broncbitis  or  inflammation  of  the  broncbial  tubes  is  a  very 
common  complaint,  though  it  varies  much  in  degree  and  extent.  It  is 
often  associated  with  a  similar  condition  in  the  main  air-tube,  from 
which  the  inflammation  spreads  to  the  bronchi,  and  which  contributes 
to  the  symptoms. 

iEtiology. — Exciting  causes. — a.  In  the  great  majority  of  cases  bron- 
chitis results  from  talting  cold  in  some  way  or  other,  such  as  by  exposure 
to  cold  and  wet,  sitting  in  a  draught  when  perspiring,  sudden  change  of 
temperature,  wearing  damp  or  insufficient  clothing,  or  sleeping  in  a  damp 
bed.  Undoubtedly  many  children  suifer  in  consequence  of  the  legs  and 
lower  part  of  the  body  being  left  unprotected  in  cold  weather,  h.  Direct 
irritation  of  the  bronchial  mucous  membrane  is  another  frequent  cause, 
set  up  by  very  hot  or  cold  air ;  fogs ;  irritant  gases ;  mechanical 
particles  in  the  inspired  air,  such  as  cotton,  wool,  dust,  steel;  blood; 
irritating  secretions;  and  morbid  growths,  for  example,  tubercle  or 
cancer.  ^The  association  of  bronchial  catarrh  with  hay-fever  and  allied 
conditions  is  probably  to  be  accounted  for  in  this  way.  c.  Abnormal 
conditions  of  the  Uood  are  supposed  to  account  for  bronchial  catarrh, 
when  it  occurs  in  connection  with  the  acute  specific  diseases,  especially 
typhoid  fever,  measles,  whooping  cough,  and  influenza;  with  gout, 
rheumatism,  Bright's  disease,  or  syphilis ;  after  the  sudden  disappear- 
ance of  acute  or  chronic  skin-afi^ections,  or  the  suppression  of  habitual 
discharges;  or  during  the  administration  of  certain  medicines,  especially 
iodine.  In  connection  with  some  of  the  specific  diseases  bronchitis  may 
assume  an  epidemic  form. 

Predisposing  causes. — The  causes  which  predispose  to  bi'onchitis 
are  early  or  advanced  age;  indulgence  in  relaxing  and  enervating 
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liabits;  immoderate  clotliiug  of  cliildren ;  debility  from  any  cause; 
tlie  presence  of  certain  constitutional  diseases,  such,  as  rickets  or 
o-out ;  cbronic  pulmonary  affections,  or  previous  attacks  of  bronchitis ; 
cardiac  diseases  causing  congestion  of  the  bronchial  vessels ;  a  cold  and 
damp  climate  or  season,  especially  with  sudden  changes  of  temperature ; 
occupations  involving  exposure  to  cold  and  wet,  rapid  changes  of 
temperature,  or  the  breathing  of  irritating  particles  ;  and  residence  in 
the  poorer  and  unhealthy  districts  of  large  towns. 

Anatomical  Characters. — The  morbid  appearances  directly  indicat- 
ing bronchial  catarrh  include  redness,  varying  in  its  hue  and  arrange- 
ment ;  swelling,  opacity,  relaxation,  and  diminution  in  consistence  of  the 
mucous  membrane ;  at  first  dryness  of  the  sui-face,  soon  followed,  how- 
evei',  by  excessive  secretion,  Avhich  changes  in  its  characters  as  the  case 
progresses,  consisting  at  first  of  clear  frothy  mucus,  but  afterwards 
becoming-  more  opaque  and  viscid,  muco-purulent  or  actually  purulent; 
and  often  epithelial  abrasions,  with  shedding  of  cilia,  or  even  slight 
ulcerations.  Occasionally  blood  is  present  in  the  tubes;  or  fibrinous 
particles  or  casts  may  be  visible. 

The  appearances  will  necessarily  vary  considerably  according  to  the 
extent,  severity,  and  stage  of  the  disease.  The  redness  is  most  marked 
towards  the  upper  part  of  the  lungs,  and  at  the  bifurcations  of  the 
bronchi,  but  is  rarely  perceptible  beyond  their  foui-th  or  fifth  divisions, 
and  it  may  disappear  after  death,  owing  to  the  contraction  of  the 
muscular  and  elastic  fibres  in  their  walls.  The  inflammatory  products 
are  most  abundant  towards  the  bases,  and  in  the  dependent  parts  of  the 
lungs  ;  by  their  accumulation  in  the  air-cells  and  minute  bronchi  they 
sometimes  give  rise  to  yellow  spots  near  the  surface,  especially  in 
children.  Both  lungs  are  usually  affected  in  bronchitis,  but  to  an 
unequal  extent. 

The  chief  complications  which  may  be  associated  with  bronchitis  are 
pulmonary  congestion  and  oedema  ;  lobular  or  more  extensive  collapse  ; 
acute  emphysema  or  insufflation  ;  lobular  or  rarely  lobar  pneumonia ; 
and  pleurisy.  The  right  cavities  of  the  heart,  and  the  venous  circula- 
tion are  engorged  with  dark  blood  in  fatal  cases.  The  bronchial  glands 
are  often  red,  soft,  and  enlarged. 

Symptoms. — It  will  be  necessary  to  allude  to  certain  varieties  which 
acute  bronchitis  presents  in  its  clinical  history,  but  in  a  general  way 
the  local  symptoms  may  be  summed  up  as : — Unpleasant  or  painful 
sensations  in  the  chest ;  interfei-ence  with  breathing ;  and  cough,  Avith 
expectoration  of  the  materials  formed  in  the  tubes.  More  or  less 
pyrexia  is  almost  always  present,  though  it  is  usually  comparatively 
slight;  wjaile  in  some  cases  there  is  a  tendency  to  gradual  asphyxia, 
from  blocking-up  of  the  bronchial  tubes ;  in  others  to  adynamic 
symptoms. 

1.  Primary  or  Idiopathic  Bronchitis. — a.  Involving  the  larger  and 
medium-sized  tubes.  When  due  to  a  cold,  acute  bronchitis  is  usually 
ushered  in  by  coryza,  sore-throat,  and  some  degree  of  hoarseness ;  chilli- 
ness or  slight  shivering,  alternating  with  a  sense  of  heat;  general  pains 
and  languor ;  drowsiness  with  restlessness ;  furred  tongue,  anorexia,  and 
constipation.  Occa.sionally  slight  delirium  is  observed  ;  or  in  very  young 
and  weakly  children  convulsions  may  occur.  The  symptoms'  of  the 
established  disease  are  local  and  general. 

7/ocaZ.  Subjective  sensations  of  heat,  burning,  rawness,  soi'eness, 
tickling,  or  actual  pain  are  experienced  to  a  greater  or  less  degree  over 
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the  front  of  the  chest,  but  especially  behind  the  sternum,  and  often  in 
the  snpra-sternal  notch.  These  are  due  to  the  implication  of  the  trachea, 
and  are  increased  by  a  full  inspiration ;  while  the  act  of  coughing  often 
gives  rise  to  much  tearing  pain  in  this  region.  There  may  be"tenderness 
over  the  sternum.  Muscular  pains  are  common  as  the  result  of  cough, 
especially  about  the  sides.  A  sense  of  oppression,  weight,  or  tightness  is 
felt  across  the  chest,  llespiration  may  be  slightly  hurried  and  laborious, 
but  thei^e  is  no  obvious  dyspnoea.  Cough  is  a  prominent  symptom  in 
bronchitis,  being  due  at  first  to  the  irritable  condition  of  the  lining 
membrane  of  the  main  air-passage,  which  is  especially  revealed  when  a 
deep  breath  is  taken,  but  subsequently  having  for  its  object  the 
removal  of  the  morbid  products  formed  in  the  bronchial  tubes.  It  is 
paroxysmal  in  character,  often  irrepressible  and  violent,  especially  on 
lying  down  and  on  waking  up  after  sleep.  Expectoration  soon  occurs, 
the  sputa  consisting  at  first  of  a  little  clear,  thin,  frothy  mucus  ;  after- 
wards increasing  in  quantity,  and  becoming  gradually  muco-purulent, 
more  or  less  opaque,  often  viscid,  and  scarcely  at  all  aerated.  Some- 
times they  are  very  tenacious,  and  adhesive  or  ropy,  and  may  form 
distinct  "  nummulated  "  masses.  As  the  case  progresses,  the  expecto- 
ration is  more  easily  expelled.  Occasionally  it  is  streaked  with  blood. 
Under  the  microscope  epithelial  cells,  numerous  J'oung  cells,  and  pus- 
corpuscles  are  the  chief  elements  observed,  along  with  abundant  granular 
and  molecular  matter ;  sometimes  a  few  blood-discs,  fibrinous  coagula,  or 
crystals  are  visible.  ' 

General.  If  the  bronchitis  is  at  all  extensive,  a  certain  degree  of 
pyrexia  is  present,  but  it  is  never  very  marked.  The  patient  frequently 
feels  languid  and  weak.  Other  mucous  membranes  are  often  the  seat 
of  catarrh  along  with  that  lining  the  bronchi. 

h.  Bronchitis  extending  into  the  minute  tubes — Capillary  Bronchitis.  In 
most  cases  this  form  of  bronchitis  is  but  an  extension  of  that  already 
described,  being  pi-eceded  by  the  ordinary  symptoms,  but  sometimes  the 
smaller  tubes  seem  to  be  aifected  at  the  same  time  as  the  larger,  or  quite 
independently,  and  then  well-marked  rigors  may  occur  at  the  outset,, 
with  headache  and  vomiting.  The  peculiar  features  of  capillary 
bronchitis  are  as  follows : — 1.  Pain  is  often  slight  or  absent,  except 
the  muscular  pains  resulting  from  cough,  which  are  very  severe. 
2.  Breathing  is  always  gi'eatly  disturbed,  being  accelerated  sometimes 
to  50  or  more  per  minute ;  it  is  wheezing  or  crepitous  in  chai'acter ;  and 
attended  with  eifort,  as  well  as  with  a  considerable  sense  of  air-hunger. 
The  pulse-respiration  ratio  is  altered,  being  in  some  instances  about 
2  5  to  1.  Urgent  dyspnoea  is  observed  in  severe  cases,  either  constant 
or  pai-oxysmal,  which  may  amount  to  orthopnoea.  3.  Cough  is  exceed- 
ingly frequent,  and  the  paroxysms  are  violent ;  during  the  act  patients 
often  sit  up  or  bend  forward,  and  hold  their  sides.  4.  Expectoration  is.  i 
very  difficult,  the  sputa  being  abundant,  as  well  as  usually  markedly 
viscid  and  tenacious,  containing  also  minute  fibrinous  casts  of  the  tube.s. 
5.  The  general  symptoms  are  of  an  aggi-avated  character,  there  being  at 
fii-st  considerable  fever,  the  temperature  occasionally  rising  to  103°  or  • 
more,  with  much  exhaustion  and  weakness.  The  urine  sometimes  con- 
tains a  little  albumen,  or  a  trace  of  sugar.  As  the  case  advances,  the 
tendency  is  to  the  development  of  symptoms  indicating  asphyxia  and 
venous  congestion,  usually  gradual  in  their  onset,  occasionally  rapid  or 
sudden,  owing  to  the  speedy  filling-up  of  the  tubes,  the  cough  diminish- 
ing, the  breathing  becoming  shallow,  and  the  expired  air  cool.   In  some 
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instances,  however,  typhoid  symptoms_  set  in ;  or  there  may  be  a  com- 
bination of  both  chisses  of  phenomena. 

Certain  individual  peculiarities  demand  special  notice.  Children  are 
very  liable  to  show  signs  of  deficient  blood-aeration,  even  in  the  slighter 
foniis  of  bronchitis,  especially  if  they  are  feeble  and  badly  nourished  or 
rickety.  They  usually  swallow  any  materials  coughed  up,  and,  there- 
fore in  order  to  examine  the  expectoration,  it  is  necessary  to  wipe  the 
base  of  the  tongue  with  a  handkerchief  after  a  cough.  Healthy  adults 
do  not  suffer  nearly  so  severely  as  a  rale.  In  aged  persons,  and  in  those 
Avho  are  constitutionally  Aveak  from  any  cause,  the  fever  is  very  apt  to 
assume  an  adynamic  type,  even  though  the  bronchitis  is  not  severe.  The 
term  peripneumonia  notha,  formerly  much  employed,  was  associated  more 
particularly  with  cases  of  capillary  bronchitis  occurring  in  old  or  weak 
subjects  after  some  chronic  malady,  attended  with  febrile  symptoms  at 
first,  signs  of  adynamia  and  deficient  aeration  of  blood  setting  in,  how- 
ever, at  an  early  period. 

2.  Secondary  Bronchitis. — This  term  is  applied  to  bronchitis  occurring 
in  connection  with  acute  specific  diseases  ;  in  the  course  of  such  com- 
plaints as  gout,  rheumatism,  or  Bright's  disease;  or  in  cases  of  chronic 
pulmonary  or  cardiac  affections.  In  many  of  these  conditions  the 
complaint  is  apt  to  come  on  very  insidiously,  without  any  of  the  usual 
symptoms  being  at  all  prominent,  and  it  is  often  a  dangerous  complication. 
The  expectoration  is  said  sometimes  to  contain  peculiar  constituents, 
foi-  instance,  uric  acid  in  cases  of  gout.  When  acute  bronchitis  compli- 
cates emphysema  and  chronic  bronchial  catarrh,  especially  if  associated 
with  cardiac  disease,  urgent  dyspnoea  and  signs  of  apnoea  are  likely  to 
set  in  speedily,  accompanied  with  general  venous  congestion  and  dropsy; 
the  expectoration  is  also  very  abundant  and  frothy  at  first  in  these  cases, 
and  subsequently  its  discharge  may  be  exceedingly  difficult.  In  some 
emphysematous  cases,  however,  the  bronchitis  is  more  of  the  "  dry  "  type. 
In  cases  where  thei-e  are  old  chronic  changes  in  the  lungs,  especially 
dilated  bronchi,  an  attack  of  bronchitis  is  liable  to  be  attended  with  pi^o- 
fuse  purulent  expectoration,  which  is  sometimes  foetid.  It  may  be 
localized  in  connection  with  a  limited  pleuritic  adhesion  or  old  pulmonary 
lesion. 

3.  Mechanical  BroncJiitis. — When  due  to  the  inhalation  of  irritant 
particles,  attacks  of  bronchial  catarrh  are  of  frequent  occurrence,  but 
comparatively  slight  in  degree,  there  being  no  pain  or  fever,  the  chief 
symptom  being  an  irritable  cough  with  but  little  expectoration,  which 
may  contain  some  of  the  particles  inhaled. 

Physical  Signs. — I.  The  chest  may  be  somewhat  enlarged  temporarily 
in  acute  bronchitis,  from  insufflation  of  the  lungs.  2.  Respiratory  move- 
ments tend  to  be  abnormally  frequent  and  deep  ;  expiration  is  somewhat 
prolonged ;  and  if  the  tubes  ai'e  extensively  filled,  the  upper  part  of  the 
chest  moves  unduly.  In  children  signs  of  inspiratory  dyspnuia  are  very 
common.  3.  Bhonchal  fremitus  is  frequently  present,  varying  in  its  cha- 
racters, and  very  changeable.  4.  Percussion  may  reveal  increase  in  extent 
and  degree  of  pulmonary  resonance,  on  account  of  distension  of  the  lungs; 
or  occasionally  some  deficiency 'of  resonance  at  the  bases  is  obsei'ved,  due  to 
accumulation  of  secretion,  pulmonary  congestion  and  cedema,  or  collapse. 
In  infants  a  sound  supposed  to  resemble  the  cracked-pot  sound  may  be 
frequently  elicited.  6.  Respiratory  sounds  are  loud  and  harsh,  with  pro- 
longed expiration,  where  the  tubes  are  free  ;  where  these  are  obstructed, 
they  arc  weak  or  absent,  or  may  be  completely  obscured  by  rhonchi. 
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6.  The  various  o-honcM  and  rttZesdue  to  the  narrowing  of  the  tubes,  or  to 
the  materials  formed  within  them,  constitute  the  most  important  physical 
signs  of  bronchitis.  They  may  be  of  sonorous,  sibilant,  mucous,  submucous, 
or  subcrepitant  character,  according  to  the  exact  physical  conditions  upon 
which  they  depend,  and  these  adventitious  sounds  often  co-exist  in 
different  parts  of  the  chest.  At  first  the  dry  rhonchi  are  only  or  chiefly 
heaiTl  in  an  ordinary  case;  while  the  moist  rales  are  principally  ob- 
served towards  the  bases  of  both  lungs.  When  fluid  collects  in  the 
larger  tubes,  rales  may  be  audible  at  a  distance  from  the  patient. 
Cough  affects  these  sounds  considerably.  Occasionally  the  heart's  action 
originates  rales  in  neighbouring  tubes. 

Dnration  and  Terminations. — According  to  its  severity,  a  case  of 
bronchitis  may  end  in  three  or  four  days,  or  be  prolonged  for  two  or 
three  weeks  or  more.  There  is  always  the  danger  of  a  relapse,  or  of  ex- 
tension of  the  inflammation.  The  terminations  are  : — a.  In  recovery,  as 
a  rule,  but  in  severe  cases  convalescence  may  be  very  prolonged,  and 
cough  is  liable  to  remain  for  some  time.  h.  In  death,  either  fi'om  gradual 
or  sudden  apncea ;  or  from  adynamia.  Capillary  bronchitis  generally 
proves  fatal  fi'om  the  sixth  to  the  twelfth  day,  death  occurring  earlier 
in  children  than  in  adults  as  a  rule.  c.  By  transition  into  chronic 
bronchitis,  especially  after  repeated  attacks.  The  chief  sequelce  include 
emphysema,  pulmonaiy  collapse,  deformed  thorax  in  children,  and 
acute  or  chronic  phthisis. 

Diagnosis. — As  a  rule  acute  bronchitis  is  easily  recognized  by  its 
mode  of  onset ;  local  sj^mptoms ;  physical  signs ;  and  minor  degree  of 
general  symptoms,  as  compared  with  other  acute  chest-affections  with 
which  it  is  liable  to  be  confounded.  The  chief  diseases  from  which  the 
complaint  has  to  be  distinguished  are  whooping-cough  ;  croupous  and 
other  forms  of  laryngitis ;  certain  cases  of  pulmonary  congestion  ; 
pneumonia,  especially  catarrhal;  and  acute  phthisis  or  tuberculosis.  It 
is  of  importance  to  recognize  any  complication  occurring  dui'ing  the 
course  of  an  attack  of  bronchitis;  and  also  not  to  mistake  it  when  asso- 
ciated with  one  of  the  exanthemata  for  the  sole  complaint. 

Frognosis. — Bronchitis  is  often  a  very  dangerous  disease,  and  stands 
high  as  a  cause  of  death  in  this  country-  The  circumstances  which 
increase  its  gravity  are  : — Very  eai'ly  or  advanced  age ;  a  bad  state  of 
health,  or  the  existence  of  some  chronic  or  acute  disease  of  a  general 
character  ;  the  presence  of  chronic  morbid  changes  affecting  the  chest 
or  its  contents,  especially  marked  rigidity  of  the  thoracic  walls,  advanced 
emphysema,  extensive  pleui-itic  adhesions,  or  disease  of  the  lieai't ;  im- 
plication of  the  smaller  bronchial  tubes,  with  great  difficulty  of  expec- 
toration ;  signs  of  accumulation  of  moi^bid  products  in  the  tubes,  with 
shallow  breathing  and  cessation  of  cough,  or  of  their  extensive  obstruc- 
tion, the  latter  to  be  especially  looked  for  in  children ;  urgent  dyspnoea, 
with  signs  of  apnoea ;  a  very  high  temperature ;  the  presence  of 
adynamic  symptoms;  the  occurrence'  of  dangerous  complications; 
neglect  of  treatment ;  and  a  low  epidemic  type. 

Treatment.— Early  attention  is  required  in  all  cases  of  bronchitis,  but 
especially  Avhen  children  are  affected.  Confinement  to  the  house  or  even 
to  one  room  is  always  advisable;  and  if  the  case  is  at  all  severe,  the 
patient  should  i^emain  in  bed,  Avarmly  clad  in  flannel,  especially  avoiding 
exposure  of  the  chest,  the  room  being  kept  at  a  temjierature  of  from  62 
to  65°,  and  it  may  be  necessary  to  moisten  the  air  by  means  of  a  steam- 
kettle.    When  the  attack  results  from  a  cold,  it  is  useful  at  the  outset 
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to  induce  free  perspiration  by  means  of  a  copious  hot  drink,  aided  by  a 
warm  foot-bath,  to  which  may  be  added  a  little  mustard  ;  or  a  hot-air, 
vapour,  or  Tui-kish  bath  may  be  employed,  the  patient  then  going  to 
bed,  and  lying  between  blankets,  covered  with  abundant  bedclothes. 
A  full  dose  of  Dovei''s  powder  may  be  given,  or  a  saline  diaphoretic 
drauo-ht.  A  sinapism  over  the  chest  is  useful;  and  if  the  main  air- 
tube  is  involved,  steam-inhalations  are  of  mach  value.  An  emetic 
at  the  outset  is  in  much  favour  with  some  practitioners  in  severe  cases 
of  bronchitis,  and  might  occasionally  be  serviceable  in  the  treatment  of 
•children. 

Should  the  symptoms  not  subside,  the  indications  are  : — 1.  To  subdue 
the  inflammation  as  soon  as  possible.  2.  To  promote  the  discharge  or 
modify  the  quality  of  the  materials  formed  in  the  tubes,  and  to  diminish 
their  quantity  if  excessive.  3.  To  relieve  unnecessary  cough.  4.  To 
alhay  spasm  of  the  bronchial  tubes,  if  pi^esent.  5.  To  pay  attention  to 
the  constitutional  condition  of  the  patient,  and  to  support  the  strength  if 
it  fails.  6.  To  treat  apnoea,  excessive  fever,  or  adynamia,  shoiild  either 
•of  these  conditions  supervene.    7.  To  attend  to  complications. 

1.  For  the  purpose  of  fulfilling  the  first  indication,  general  or  local 
bleeding,  and  the  administration  of  tartarated  antimony  or  tincture  of 
aconite  are  the  chief  measures  advocated.  Venesection  is  very  rarely 
required  or  admissible  in  bronchitis,  but  moderate  local  bleeding,  by 
means  of  leeches  or  cupping,  may  be  occasionally  beneficial,  though 
much  discrimination  is  necessary  in  adopting  this  measure.  The  front 
of  the  chest  and  the  posterior  base  are  the  sites  from  which  blood  may 
be  taken  with  most  advantage.  The  application  of  two  or  three  leeches 
sometimes  proves  highly  efficacious  in  relieving  urgent  dyspnoea  asso- 
ciated with  severe  bronchitis  in  plethoric  children.  Tartarated  antimony 
in  small  doses  is  decidedly  valuable  in  the  early  stage  of  pronounced 
cases  of  this  disease,  provided  the  patient  is  strong  and  not  too  old. 
Antimonial  wine  may  be  given  in  combination  with  compound  tincture 
of  camphor. 

2.  The  next  three  indications  are  carried  out  mainly  by  the  adminis- 
tration, in  various  combinations,  as  may  be  required,  of : — a.  Sedative 
expectorants  at  first,  as  ipecacuanha  Avine,  antimonial  wine,  or  apomor- 
phine;  and  later  on  stimtilant  expectorants,  the  most  useful  being  carbonate 
and  chloride  of  ammonium  ;  preparations  of  squill,  senega,  or  serpen- 
tary ;  ammoniacum  or  galbanum  ;  syrup  of  Tolu  or  tincture  of  benzoin ; 
and  terebene.  Iodide  of  potassium  is  a  useful  remedy  in  certain  cases. 
h.  Respiratory  sedatives,  especially  opium  or  morphine,  compound  tincture 
of  camphor,  hyoscyamus,  coniam,  hydrocyanic  acid,  or  hydrate  of  chloral, 
c.  Antispasviodics,  such  as  the  various  ethers,  tincture  or  ethereal  tincture 
■of  lobelia,  or  spirit  of  chloroform.  Each  case  of  acute  bronchitis  must  be 
studied  individually,  and  the  remedies  just  mentioned  varied  according  to 
its  requirements.  They  may  be  combined  with  demulcents  or  salines,  as 
solution  of  acetate  of  ammonium.  Should  the  tubes  be  much  loaded,  and 
expectoration  be  difiicult,  narcotics,  particularly  opium  and  chloral,  must 
be  avoided,  and  the  patient  should  lie  with  the  head  high,  and  should  be 
encouraged  to  cough  frequently,  not  being  allowed  to  sleep  for  too  lono- 
a  time.  Tt  is  especially  necessary  to  attend  to  these  matters  in  the  fcreat- 
ment  of  children  and  old  people.  Should  there  be  indications  of  dangerous 
accumulation  in  the  bronchi,  an  emetic  of  sulphate  of  zinc  is  very  useful. 
On  the  other  hand,  if  there  is  an  irritable  cough,  it  may  often  be  volun- 
tarily repressed  by  the  patient,  and  sedatives  are  then  most  valuable. 
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Stryclmine  is  of  great  value  for  stimulating  the  respiratory  function ; 
and  tincture  of  digitalis  or  stropliautlius  to  improve  the  cardiac  action, 
should  it  be  failing.  loihalation.s  are  frequently  beneficial,  those  of  coninc, 
ether,  chloroform,  hop,  or  benzoin,  for  the  purpose  of  relieving  cough 
and  checking  spasm ;  later  on  those  of  creasote,  carbolic  acid,  oil  of 
eucalyptus  or  pine,  and  similar  agents,  to  diminish  or  modify  the 
expectoiation.  Inhalation  of  vapour  of  chloride  of  ammonium  may  be 
of  much  service  in  the  later  stages  of  acute  bronchitis. 

3.  Local  treatment  is.  generally  called  for  in  bronchitis.  Sinapisms,  hot 
orturpentiue  fomentations,  linseed-meal  poultices,  and  allied  applications 
over  the  chest  are  beneficial  at  first,  when  judiciously  employed.  When 
the  acute  symptoms  have  subsided,  a  blister  may  occasionally  be  useful  ; 
or,  if  there  is  a  tendency  to  chronic  bronchial  catarrh,  some  more  poAverful 
application  may  be  required,  such  as  the  turpentine  and  acetic  acid 
liniment,  compound  camphor  liniment,  or  croton  oil  liniment.  Fi-iction 
with  simple  camphor  liniment,  followed  by  the  application  of  cotton- wool, 
is  often  very  serviceable.  Free  dry-cupping  frequently  relieves  trouble- 
some dyspnoea  and  opjoression  about  the  chest,  especially  when  acute 
bronchitis  complicates  emphysema  with  chronic  bronchial  catarrh.  In 
these  cases  flj" ing  blisters  and  turpentine  stupes  are  also  beneficial. 

4.  The  constitutional  conditions  chiefly  requiring  attention  in  cases  of 
acute  bronchitis  are  general  debility,  rickets,  tuberculosis,  and  gout. 
Lowering  treatment  is  not  borne  when  either  of  these  is  present. 
When  it  is  associated  with  specific  fevers  the  measures  to  be  adopted  may 
require  some  modification.  It  is  quite  needless  to  keep  patients  on  too 
low  a  diet,  and  considerable  support  is  often  called  for  in  bad  cases. 
Stimulants  are  not  requisite  as  a  rule,  and  may  do  harm,  but  they  must 
be  given  if  necessary,  particularly  if  signs  of  adynamia  or  apnoea  set  in, 
their  effects  being  carefully  watched.  Excessive  pyrexia  calls  for  the 
judicious  use  of  antijnjretics.  Any  tendency  to  asphyxia  must  be  com- 
bated by  the  usual  measures ;  and  in  dangerous  cases  venesection  may 
be  demanded.    Inhalation  of  oxygen  may  be  of  great  service. 

5.  In  the  treatment  of  childj^en,  one  of  the  best  remedies  in  most 
eases  of  bronchitis  is  ipecacuanha  wine  in  moderate  doses,  repeated 
every  three  or  four  hours  ;  which  in  weak  or  i-ickety  subjects  may  be 
combined  with  small  doses  of  carbonate  of  ammonium.  When  it  attacks 
old  people  or  those  wdio  are  enfeebled  from  any  cause,  or  when  it  occurs 
as  a  complication  of  fevers  or  other  lowering  diseases,  wine  or  brandy 
and  abundant  nourishment  are  usually  i-equired,  with  stimulant  expecto- 
rants. Capillary  bronchitis  in  the  majority  of  cases  demands  a  stimulating 
and  supporting  treatment  throughout. 

6.  Due  precautions  must  be  taken  until  convalescence  is  thoroughly 
established,  especially  against  cold,  damp,  and  night  air;  while  flannel 
should  be  worn  next  the  skin.  A  change  of  air  to  a  suitable  locality 
will  aid  convalescence  considerably.  Tonics  are  often  useful  during 
recovery  after  bronchitis,  such  as  quinine,  mineral  acids,  or  some  pre- 
paration of  iron.  Special  care  must  also  be  taken  in  the  case  of  those 
who  are  subject  to  this  complaint,  and  for  such  persons  a  change  to  some 
genial  climate  during  the  cold  season  is  veiy  desirable. 
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II.  Chronic  Bronchitis— Chronic  Bronchial  Catarrh. 

etiology. — As  a  rule  chronic  bronclaitis  follows  repeated  attacks  of 
the  acute  disease,  but  occasionally  it  remains  after  one  attack,  or  begins 
4is  a  chronic  affection.  It  is  frequently  associated  with  gout  and  other 
constitutional  complaints,  chronic  pulmonary  diseases,  heart-affections, 
or  alcoholism ;  or  it  results  from  repeated  or  habitual  inhalation  of 
irritant  particles.  Persons  advanced  in  years  are  by  far  most  subject  to 
chronic  bronchial  catarrh  ;  but  even  children  are  liable  to  suffer  from  the 
■complaint,  and  it  not  uncommonly  becomes  permanently  established 
from  neglect  in  young  subjects. 

Anatomical  Characters. — When  chronic  bronchitis  has  been  long 
established,  it  leads  to  considerable  changes  in  the  bronchial  tubes. 
Their  lining  membrane  becomes  dark-coloured,  often  of  a  venous  hue, 
or  here  and  there  greyish  or  brownish  ;  and  the  small  vessels  are  visibly 
enlarged  and  varicose.  Thickening  of  tissues,  increased  firmness  amount- 
ing in  some  instances  to  marked  induration,  and  changes  in  the  calibre 
of  the  tubes  are  observed,  with  loss  of  elasticity  and  hypertrophy  of  the 
muscular  coat  of  the  bronchi.  The  cartilages  may  ultimately  calcify. 
The  small  tubes  are  narrowed  or  closed  up ;  while  the  larger  ones  are 
often  dilated,  and  gape  on  section.  The  surface  of  the  mucous  lining  is 
uneven,  frequently  presenting  extensive  epithelial  abrasions,  or  occa- 
sionally follicular  ulcers.  In  some  cases  there  is  only  a  little  tenacious 
mucus  in  the  tubes,  but  usually  they  contain  more  or  less  abundant 
muco-purulent  or  purulent  matter,  or  frothy  mucus. 

Symptoms. — Cases  of  chronic  bronchitis  present  much  variety  as 
regards  the  severity  and  exact  characters  of  their  symptoms,  depending 
upon  its  extent  and  precise  nature ;  as  well  as  upon  its  frequent  association 
with  other  morbid  conditions  affecting  the  lungs  and  pleurse,  especially 
emphysema,  dilated  bronchi,  phthisis,  or  pleuritic  adhesions ;  with 
cardiac  affections  ;  or  with  some  constitutional  diathesis.  They  may, 
however,  be  conveniently  classed  under  three  main  groups  : — 

1.  Ordinary  Chronic  Bronchitis. — In  many  instances  patients  only 
suffer  from  this  complaint  during  the  cold  season,  having  a  "  winter- 
cough;  "  but  after  a  while  the  symptoms  often  become  permanent  to  a 
greater  or  less  degree,  though  liable  to  exacerbations  in  cold  and  damp 
weather.  A  little  uneasiness  or  soreness  may  be  felt  behind  the  ster- 
num, increased  by  cough ;  and  a  sense  of  oppression  across  the  chest, 
with  shortness  of  breath  on  exertion,  is  usually  complained  of  in  severe 
cases.  Cough  is  the  main  symptom,  occurring  chiefly  in  paroxysms, 
varying  greatly  in  sevei'ity  and  frequency  ;  it  is  often  very  annoying  on 
first  going  to  bed,  and  early  in  the  morning.  The  cough  is  attended 
"With  expectoration,  the  sputa  being  frequently  abundant  and  diflicult  to 
expel ;  and  consisting  of  greyish  mucus,  yellowish  or  greenish  muco- 
pui'ulent  or  actually  purulent  matter — purulent  bronchitis,  or  a  mixture 
of  these  materials,  usually  running  into  one  mass,  but  occasionally 
remaining  in  separate  lumps,  which  may  be  nummulated.  Being  but 
filightly  aerated,  the  masses  not  infrequently  sink  in  water.  Occa- 
sionally blood-streaks  are  observed.  Sometimes  a  most  offensive  or 
even  gangrenous  odour  is  given  off  from  the  sputa -/ceiid  bronchitis,  but 
then  dilated  bronchi  are  usually  present.    The  microscope  reveals  much 
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granulai'  matter,  with  imperfect  epithelial  and  pus-cells,  and  often 
blood-corpuscles. 

Severe  cases  of  chronic  bronchitis  may  be  attended  with  evident 
•wasting  and  debility,  slight  evening  pyrexia,  and  night-sweats,  but 
when  these  symptoms  are  present,  phthisis  should  always  be  carefully 
looked  for. 

2.  Dry  Catarrh — Dry  Bronchial  Irritation. — This  variety  is  particularly 
observed  in  connection  with  gout  or  emphysema ;  as  a  result  of  irritant 
inhalations  ;  and  in  seaside  places.  More  or  less  difficulty  of  breathing 
is  experienced,  with  a  sense  of  tightness  and  oppression  across  the  chest, 
and  wheezing;  while  very  distressing  paroxysms  of  irritable  cough 
come  on,  either  quite  dry,  or  only  followed  by  the  expectoration  of  a 
small  pellet  of  greyish,  pearl-like,  tough  mucus,  compared  to  boiled 
starch,  or  of  a  little  watery  fluid. 

3.  Broncliorrlioea. — Most  frequent  in  old  people,  especially  in  connec- 
tion with  cardiac  diseases,  this  form  is  characterized  by  the  expectora- 
tion being  very  abundant,  sometimes  amounting  to  as  much  as  four  or 
five  pints  in  the  twenty-four  hours  ;  in  character  being  either  watery 
and  transparent,  or  glutinous  and  ropy,  resembling  a  mixture  of  white 
of  egg  and  water,  and  scarcely  at  all  frothy.  The  cough  is  paroxysmal 
and  often  violent,  but  may  be  insignificant  compared  with  the  qua>ntity 
of  fluid  discharged.  Patients  frequently  obtain  relief  from  dyspnoea  and 
other  unpleasant  sensations  after  a  spell  of  coughing.  In  severe  cases 
there  may  be  loss  of  flesh,  with  proportionate  weakness. 

Physical  Signs. — The  only  signs  directly  due  to  chronic  bronchial 
catarrh  are  : — 1.  liJwnchal  fremitus.  2.  Harsh  respiratory  sounds,  with 
prolonged  expiration.  3.  Sonorous  and  sibilant  rhonchi,  with  large 
mucous  rales  towards  the  bases,  the  latter  being  rarely  abundant,  and 
varying  in  characters  according  to  the  consistence  of  the  contents  of 
the  tubes.  Other  signs  are  generally  present  in  cases  of  long  duration, 
but  they  are  indicative  of  emphysema  or  other  morbid  changes 
accompanying  the  bronchitic  condition. 

Diagnosis. — The  presence  of  chi^onic  bronchitis  can  always  be  easily 
recognized  by  its  local  symptoms  and  physical  signs.  One  of  the  most 
important  points  is  to  determine  the  conditions  with  Avhicli  it  is 
associated,  which  can  only  be  made  out  by  systematic  physical 
examination.  In  cei^tain  cases  of  this  disease  it  may  be  difficult  to 
conclude  whether  phthisis  has  supervened,  especially  where  suspicious 
general  symptoms  arise,  along  with  much  muco-purulent  expectoration. 
Here  again  physical  examination  aifords  much  information,  aided  by 
investigation  of  the  sputa,  and  a  careful  consideration  of  the  case  as  a 
whole.  The  development  of  dilated  bronchi  is  indicated  by  special  signs, 
to  be  presently  described. 

Prognosis. — When  chronic  bronchitis  is  confirmed,  only  rai-ely  can 
the  complaint  be  thoroughly  cured.  In  less  advanced  cases,  however, 
complete  restoration  may  be  effected  under  favourable  conditions. 
Patients  suffering  from  chronic  bronchial  catarrh  often  live  to  a  good 
old  age,  but  lead  an  uncomfortable  existence.  The  chief  dangers  to 
which  they  are  liable  are  that  the  disease  should  become  more  and  more 
extensive,  or  should  induce  emphysema,  dilated  bronchi,  pulmonary 
collapse,  or  phthisis  ;  or  that  an  acute  attack  might  supervene,  which  is 
frequently  highly  dangerous  under  the  circumstances.^ 

Treatment. — 1.  Prom  what  has  just  been  stated,  it  is  obvious  that  all 
cases  of  chronic  bronchitis  ought  to'be  thoroughly  attended  to  at  as  early 
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a  period  as  possible.  The  patient  must  be  removed  from  every  source 
of  irritation,  and  must  observe  due  precautions  against  exposure,  wear- 
ino-  warm  clothing,  with  flannel  next  the  skin,  and  in  some  cases  cotton- 
wool over  the  front  of  the  chest,  or  a  chest-protector  may  be  worn  with 
advantage.  If  a  suitable  climate  cannot  be  obtained,  it  will  be  well  for 
the  patient  to  keep  indoors  during  bad  weather,  or  if  obliged  to  go  out, 
a  respirator  should  be  worn  in  appropriate  cases,  or  the  mouth  and  nose 
covered  Avith  some  kind  of  woollen  protector. 

2.  It  is  very  important  to  look  to  the  state  of  the  heart,  of  the  digestive 
organs,  and  of  the  general  system.  If  cardiac  disease  is  present,  infusion 
or  tincture  of  digitalis  is  often  very  useful.  By  relieving  dyspeptic 
symptoms,  and  keeping  the  bowels  freely  open,  much  good  may  also  fre- 
quently be  effected  in  many  cases  of  chronic  bronchitis.  Any  constitu- 
tional diathesis  present  must  be  attended  to,  especially  gout,  rheumatism, 
rickets,  or  tuberculosis ;  and  a  plethoric  or  anasmic  state  of  the  blood 
should  be  corrected.  A  great  many  cases  of  chronic  bronchitis  do  well 
under  a  course  of  treatment  by  tonics  and  good  diet,  with  some  stimulant, 
especially  if  there  is  abundant  expectoration,  causing  debility  and 
wasting.  Quinine,  strychnine,  preparations  of  iron,  hypophosphites,  or 
mineral  acids  with  bitter  infusions,  are  very  often  valuable,  as  well  as 
cod-liver  oil. 

3.  Much  discrimination  is  requisite  in  cases  of  chronic  bronchitis  in 
the  employment  of  remedies  which  have  a  local  action.  The  main  indica- 
tions are  to  limit  excessive  secretion,  or  modify  the  characters  of  the 
materials  formed ;  to  assist  expectoration,  should  the  act  be  difficult ;  to 
allay  irritable  cough  ;  and  to  subdue  bronchial  spasm.  These  indica- 
tions are  carried  out  by  the  internal  administration  of  the  various  drugs 
mentioned  under  the  general  therapeutics  of  the  respiratory  system, 
in  different  combinations  ;  and  by  the  employment  of  suitable 
iuhalations.  Among  the  agents  commonly  used  may  be  mentioned  car- 
bonate and  chloride  of  ammonium,  squill,  senega,  gum-resins,  copaiba, 
balsams,  lobelia,  stramonium,  certain  astringents,  and  dift'erent  volatile 
antiseptics.  Caution  must  be  observed  in  the  use  of  narcotics,  as  in  the 
case  of  acute  bronchitis,  should  there  be  a  tendency  to  accumulation  of 
secretion.  If  the  sputa  are  very  viscid,  alkaline  bicarbonates  or  solu- 
tion of  potash  may  prove  very  beneficial.  Iodide  of  potassium  is  a  use- 
ful remedy  in  many  cases.  Terpene,  terebene,  syrup  of  tar,  naphthalin, 
and  other  agents  of  this  class  are  specially  recommended  in  the  treat- 
ment of  certain  forms  of  chronic  bronchitis.  Sedative  inhalations  are 
most  valuable  should  there  be  much  irritable  cough. 

4.  Amongst  the  external  methods  of  treatment  suitable  for  different 
cases  of  chronic  bronchitis  may  be  mentioned  the  wearing  of  some  warm 
plaster  over  the  front  of  the  chest ;  friction  with  simple  camphor  lini- 
ment, or  with  more  stimulating  or  irritant  liniments,  as  those  containing 
ammonia,  turpentine,  acetic  acid,  or  chloroform ;  and  active  counter- 
njitation,  by  means  of  sinapisms,  blisters,  iodine  preparations,  or  croton- 
oil  liniment.  Free  dry-cupping  may  be  serviceable  under  certain  cir- 
cumstances. 

6.  Change  of  climate  or  a  sea- voyage  proves  most  beneficial  in  many 
cases  of  chronic  bronchitis.  All  forms  I'equire  a  tolerably  warm  region, 
which  is  not  subject  to  rapid  changes  of  temperature,  or  exposed  to  cold 
wmds,  and  which  is  situated  at  a  moderate  elevation.  Dry  catarrh  needs 
a  soft^  and  relaxing  atmosphere,  of  moderately  high  tempei'ature.  If 
there  is  much  expectoration  a  dry,  warm,  and  more  or  less  stimulating 
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climate  answers  best.  Torquay,  Penzance,  Falmouth,  Bournemouth, 
Hastings,  St.  Leonards,  Ventnor,  Shankliu,  Worthing,  Grange,  Clifton, 
and  Tunbridge  Wells  in  this  countiy ;  and  Cannes,  Nice,  Monaco, 
Mentone,  San  Remo,  Bordighera,  Egypt,  Algiers,  Tangiers,  Arcachon, 
Corfu,  Madeira,  the  Canary  Isles,  the  West  Indies,  and  the  Cape  among 
foreign  parts,  are  the  chief  places  available  for  patients  suffering  from 
chronic  bronchitis.  A  permanent  change  of  climate  is  advisable  not 
uncommonly.  Some  cases  are  benefited  by  a  course  of  treatment  at 
certain  baths ;  and  alkaline  minei-al  -watei-s  are  also  given  internally 
with  advantage.  Among  special  methods  of  treatment  advocated  may 
be  mentioned  that  by  the  "pneumatic  apparatus,"  by  means  of  which 
the  patient  breathes  compressed  air,  or  expires  into  rarefied  air;  and  the 
so-called  milk-cure,  "whey-cure,  and  grape-cure. 

III.  Plastic  or  Ceoupous  Bronchitis. 

.Etiology. — Diphtheritic  membrane  may  extend  into  the  bronchi,  but 
the  complaint  now  under  consideration  is  a  rare  and  peculiar  one,  which 
is  supposed  to  depend  upon  some  special  diathesis,  and  to  be  generally 
associated  with  a  weak  constitaition,  or  sometimes  with  tuberculosis.  It 
may,  however,  certainly  be  met  with  in  strong  and  apparently  healthy 
persons.  Young  adults  suffer  most  frequently  from  this  affection  ;  and 
it  is  said  to  be  rather  more  common  among  females. 

Anatomical  Characters. — A  plastic  exudation  is  deposited  in  the 
bronchial  tubes,  forming  w^hitish  casts,  varying  in  size  according  to  the 
tubes  affected,  as  well  as  in  extent ;  being  either  hollow  or  solid  ;  and 
sometimes  presenting  concentric  layers.  It  consists  of  an  amorphous  or 
fibrillated  substance,  enclosing  granular  matter,  oil-globules,  and  cells, 
some  of  which  are  nucleated.  Some  pathologists  have  supposed  that 
the  material  is  merely  altered  blood,  the  result  of  bronchial  hasmorrhage, 
but  this  is  certainly  not  a  correct  view,  the  exudation  being  pi'obably  an 
inflammatory  product  usually. 

Symptoms. — Plastic  bronchitis  is  almost  always  chronic  in  its  course, 
but  presents  acute  exacerbations.  The  affection  is  characterized  by  fits 
of  cough  and  dyspnoea,  more  or  less  frequent,  severe,  and  prolonged, 
being  sometimes  extremely  aggravated  ;  followed  and  usually  relieved 
by  the  expectoration  of  fibrinous  masses,  which  on  being  unravelled 
under  water  exhibit  tree-like  casts  of  the  tubes.  There  may  be  more  or 
less  haemoptysis,  which  occasionally  is  on  a  large  scale.  Sometimes 
extensive  bronchial  catai-rh  or  pneumonia  is  set  up  ;  and  considerable 
pyrexia  may  be  observed.  In  the  intervals  patients  suffering  fi'om  this 
complaint  often  feel  perfectly  well. 

The  physical  signs  indicate  obstruction  of  the  bronchial  tubes,  more  or 
less  complete  and  extensive,  leading  to  emphysema  or  pulmonary  collapse. 
Dry  rhanchi  are  often  audible  on  auscultation,  especially  those  of  a  sibilant 
character,  wnth  a  few  mucous  rales. 

A  case  came  under  my  notice  in  which  a  tolerably  healthy-looking 
young  man  was  affected  with  plastic  bronchitis,  bringing  up  a  quantity 
of  casts  almost  daily,  but  who  scarcely  suffered  any  inconvenience.  ^ 

Treatment.— During  the  attacks  of  dyspnoea  and  cough  associated 
-with  plastic  bronchitis  the  chief  measures  indicated  are  inhalations  ;  the 
external  application  of  sinapisms,  turpentine  fomentations,  or  a  blister 
to  the  chest ;  and  the  internal  administratiou  of  sedaiives,  with  tartar 
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"eniefcic  or  ipecacuanha  wine.  For  the  cure  of  the  complaint  there  is  no 
known  remedy.  Tonics,  cod-liver  oil,  change  to  a  warm  climate,  or  a 
lono-  sea-voyage  seem  to  be  most  beneficial.  Tartar  emetic,  iodide  of 
potassium,  alkalies  and  their  carbonates,  mex^cuinal  preparations,  inhala- 
tions of  iodine,  and  various  other  remedies  have  been  tried,  but  usually 
without  success. 


IV.  Dtlatation  of  the  Bronchi — Bronchiectasis. 

iEtiology. — Bronchiectasis  generally  arises  in  the  course  of  some 
•cbrouic  lung-disease,  especially  bronchitis  with  emphysema,  phthisis,  or 
chronic  interstitial  pneumonia,  and  the  last  condition  may  follow  adhe- 
rent and  thickened  pleura.  Its  immediate  causes  are  supposed  to  be  : — 
1.  Morbid  changes  in  the  walls  of  the  bronchi,  diminishing  their  resisting 
power.  2.  Increased  pressure  of  air  irovo.  within,  either  during  cough  in 
parts  unsupported  ;  or  during  inspiration,  in  consequence  of  obliteration 
of  a  number  of  air- vesicles,  the  dilatation  of  the  bronchi  being  then  com- 
pensatoiy.  l^ev&istent  press^ire  of  stagnant  secretion.  4.  Contraction  of 
lunq-tisstce,  in  connection  with  chronic  interstitial  pneumonia,  the 
enclosed  bi^onchi  becoming  dilated  during  the  process. 

Anatomical  Characters. — The  bronchi  may  be  extensively  dilated, 
and  of  a  fusiform  or  cylindrical  shape ;  or  they  present  one  or  more 
limited  globular  or  sacculated  enlargements.  Their  size  varies  con- 
siderably, and  they  may  form  definite  cavities  as  large  as  a  pea  or  a 
marble.  After  a  time  their  inner  surface  becomes  irregular,  and  occa- 
sionally ulcerated;  they  secrete  a  muco-pui-ulent  or  jDurulent  substance, 
which  is  often  foetid ;  and  are  sometimes  the  seat  of  gangrene  or  of 
haemorrhage.  Their  contents  may  ultimately  dry  up,  becoming  caseous 
■or  even  calcareous ;  and  finally  the  affected  tubes  may  become  obliter- 
ated. Dilated  bronchi,  when  they  exist,  are  always  associated  with  other 
pulmonary  changes. 

Symptoms. — One  of  the  most  significant  symptoms  of  dilated  bronchi 
is  the  occui-rence  of  severe  paroxysms  of  cough  at  intervals,  ending 
with  abundant  expectoration,  which  is  discharged  with  much  difficulty, 
depcsiting  a  thick  sediment  on  standing,  being  often  exceedingly  foetid, 
and  also  containing  caseous-looking  particles  or  masses,  which  are 
made  up  of  pus-corpuscles,  detritus,  acicular  crystals  of  palmitic  and 
-stearic  acids,  bacteria,  and  twisted  threads  of  leptothrix.  The  expired 
air  has  often  an  extremely  foul  odour,  especially  during  a  strong  cough, 
t  and  it  may  taint  the  atmosphere  of  a  large  room.  Other  local  sym^jtoms 
will  yai-y  with  the  condition  with  which  the  bronchial  dilatation  is 
associated.  More  or  less  mai'ked  general  symptoms  are  usually 
present. 

Physical  Signs. — The  signs  which  may  give  direct  evidence  of 
bronchiectasis  are: — 1.  Tuhnlav  percussion-sound  occasion&Wj.    2.  Loud 

•  bronchial,  blowing,  tubular,  or  even  cavernous  breath-sound,  which  may 
perhaps  be  heard  after  a  cough  where  previously  absent.  3.  Various  vioist 
rales,  in  some  instances  of  hollow  character.  4.  Loud  bronchophony  or 
pectoriloquy;  or  even  whispering  pectoriloquy .  These  signs  are  usually 
noticed  about  the  base,  or  in  the  interscapular  region  ;  and  when  present 
are  in  most  cases  associated  with  evidences  of  fibrotic  lung  and  adherent 

•pleura,  being  often  unilateral.  They  may  be  completely  obscured  bv 
■emphysematous  lung. 
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Treatment. — The  chief  matter  requiring  attention  is  to  see  that  the 
morbid  products  are  not  allowed  to  stagnate  in  the  dilated  bronchi,  the 
patient  being  encouraged  to  cough,  and  expectoration  being  assisted. 
The  sputa  may  be  improved  and  limited  in  their  amount  by  means  of 
carbolic  acid,  creasote,  or  other  antiseptics,  administered  internally  and 
by  inhalation.  Attempts  have  been  made  to  empty  bronchiectatic 
cavities  by  operation,  but  the  results  have  been  anything  but  satisfac- 
tory in  most  cases. 


CHAPTER  X. 

PULMONAEY    CONGESTION— CEDEMA— HEMORRHAGE. 

These  morbid  conditions  may  be  considered  together,  as  they  are  in 
many  instances  more  or  less  associated. 

^Etiology. — "  Congestion  of  the  lungs  "  is  an  expression  frequently 
used  without  any  definite  meaning,  and  one  that  is  not  uncommonly 
applied  to  conditions  of  an  entirely  different,  and  far  more  serious 
nature.  It  must  be  recognized,  however,  that  pulmonary  hyperisemia 
or  congestion  is  a  distinct  morbid  change,  either  occurring  alone  or  along 
"with  other  affections.  It  may  be  described  under  two  forms,  namely, 
(1)  Active  ;  (2)  Passive  or  mechanical. 

Active  pulmonary  hypersemia  is  described  by  French  writers  as  an 
independent  disease,  but  cases  of  this  kind  are  usually  regarded  as  of  a 
pneumonic  nature.  A  congestive  stage  occurs  in  the  development  of 
pneumonia,  and  in  some  instances  the  morbid  change  does  not  go  beyond 
this  stage,  the  disease  seeming  to  abort,  but  there  is  hardly  sufEcient 
warrant  for  looking  upon  it  as  a  separate  affection.  I  have  noticed 
this  condition  in  not  a  few  cases  of  influenza.  The  circumstances  under 
which  active  pulmonary  congestion  may  be  more  particularly  looked  for 
are  as  follows  : — I.  From  increased  action,  or  possiblj^  hypertrojohy  of 
the  right  ventricle.  2.  As  the  i-esult  of  inhalation  of  hot  air  or  irritant 
gases.  3.  Associated  with  other  affections  of  the  lung  or  pleura.  Xot 
only  does  hyperfemia  precede  pneumonic  consolidation,  but  is  often 
present  as  a  consequence  of  collateral  fluxion  in  other  parts  of  one  or 
both  lungs  in  cases  of  pneumonia,  as  well  as  in  connection  with 
bronchitis,  pleuritic  effusion,  acute  tuberculosis,  or  pulmonaiy  collapse. 
Moreover  a  limited  active  congestion  may  occur  in  the  vicinity  of 
morbid  formations  in  the  lungs,  or  of  other  conditions  setting  up  local 
irritation.  4.  In  connection  with  certain  conditions  which  seriously 
disturb  the  relations  normally  existing  between  the  air  in  the  lungs  and 
the  pulmonary  circulation.  Thus  congestion  may  result  from  obstruction 
to  the  entrance  of  air  into  the  respiratory  organs;  alterations  in 
atmospheric  pressure  ;  or  violent  and  prolonged  fits  of  coughing,  expel- 
ling the  air  out  of  the  lungs.  5.  As  an  effect  of  exposure  to  extreme 
heat  or  cold,  or  of  violent  exertion.  An  intense  and  rapidly  fatal 
pulmonary  hyperasmia  has  been  attributed  to  these  causes  ;  as  well  as  to 
the  combined  effects  of  alcohol,  exposure,  and  cold. 
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The  causes  oi  passive  or  mechanical  liypersemia  are  : — 1.  Some  cardiac 
disease  in  the  great  majority  of  cases,  interfering  with  the  passage  of 
blood  through  "the  left  cavities  of  the  heart,  especially  mitral  disease. 
A  dilated  heart  may  also  lead  to  this  kind  of  pulmonary  congestion. 
2.  Rarely  a  tumour  pressing  on  the  pulmonary  veins.  3.  Low  fevers,, 
prolonged  illnesses,  and  other  conditions  which  confine  patients  to  the 
recumbent  posture,  at  the  same  time  greatly  depressing  the  action  of 
the  heart,  and  impeding  the  capillary  circulation,  especially  in  aged  and 
feeble  individuals ;  this  variety  is  seen  chiefly  in  dependent  parts, 
usually  the  bases  and  posterior  portions  of  the  lungs,  on  account  of  the 
influence  of  gravitation,  and  the  congestion  is  then  termed  hypostatic. 
4.  Compression  of  the  bases  of  the  lungs  by  abdominal  conditions  of 
various  kinds.  5.  Cerebral  injuries  or  lesions  leading  to  coma ;  and 
sometimes  poisons  which  produce  this  efiiect,  such  as  morphine.  It  is 
said  that  'in  cases  of  cerebral  apoplexy  the  congestion  may  be  most 
marked  in,  or  even  conflned  to  the  lung  on  the  paralyzed  side. 

Pulmonary  oedema  is  as  a  rule  the  result  of  long-continued  or  intense 
congestion  from  any  cause,  but  especially  when  this  is  associated  with 
cardiac  disease.  It  may  be  but  a  part  of  general  dropsy,  apart  from 
any  local  congestion,  as  in  chronic  Bright's  disease. 

Hcemorrhage  into  the  lungs  may  occur  under  the  following  circum- 
stances : — 1.  As  a  result  of  congestion.  2.  From  the  lodgment  of  an 
embolus  in  one  of  the  branches  of  the  pulmonary  artery.  This  embolus 
is  usually  detached  from  a  clot  in  the  right  ventricle,  but  may 
be  conveyed  from  a  systemic  vein.  3.  From  a  diseased  condition  of 
branches  of  the  pulmonary  artery.  This  often  materially  aids  in  the 
causation  of  pulmonary  hcemorrhage.  4.  As  a  consequence  of  injury 
affecting  the  lungs.  6.  In  connection  with  pulmonary  diseases, 
such  as  morbid  growths,  cavities,  or  ulceration  in  the  lungs,  parti- 
cularly in  cases  of  phthisis  or  cancer.  6.  Owing  to  some  morbid 
condition  of  the  blood,  such  as  that  associated  with  scurvy,  puj^pura, 
or  malignant  fevers. 

Anatomical  Characters. — Hyperasmia  of  the  lung  gives  rise  to  a 
more  or  less  deep-red  colour,  which  may  become  bluish,  purple,  livid,  or 
blackish-red.  Both  lungs  are  often  affected,  especially  their  bases,  but 
the  condition  may  be  limited  to  one  organ,  or  even  to  a  portion  of  it. 
The  affected  structure  is  swollen,  relaxed,  and  moist ;  crepitates  imper- 
fectly; and  a  quantity  of  aerated  bloody  fluid  escapes  from  its  tissues  on 
section.  Pieces  of  congested  lung  float  in  water.  In  extreme  cases  the 
vesicular  structure  is  scai^cely  apparent,  and  the  tissue  breaks  down 
very  readily,  this  condition  being  termed  splenification.  Hypostatic 
congestion  may  end  in  hypostatic  pneumonia. 

(Edema  is  necessarily  chiefly  observed  in  dependent  parts,  and  is  always 
present,  more  or  less,  when  the  lungs  are  congested.  When  the  condition 
IS  marked,  the  lungs  are  obviou.sly  enlarged,  tense,  and  do  not  collapse 
when  the  chest  is  opened;  while  they  have  a  peculiar  feel,  and  after 
pres.sure  retain  the  impression  of  the  finger  for  a  time.  The  tissues 
are  very  moist,  and  on  section  a  large  quantity  of  serous  fluid  escapes, 
either  blood-stained  or  colourless,  and  it  may  or  may  not  be  frothy. 
■The  lungs  are  either  congested,  or  pale  and  anoemic,  according  to  the 
cause  of  the  oedema. 

Haamoirhage  into  the  lungs  is  described  as  occurring  under  four 
lorms,  namely  : — 1.  Circumscribed  or  nodular — Hmmorrhagic  infarction  or 
pulmonary  apoplexy.    2..  Diffuse  or  true  pulvionary  hemorrhage. '  3.  Inter- 
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lobular.    4.  Petechial,  in  connection  with  blood-diseases.    The  last  two 
are  very  rare,  and  do  not  call  for  further  notice.  j 

Scemorrhagic  infarction  is  due  to  embolism  from  the  right  cavities  of  I 
the  heart  or  the  systemic  veins,  and  the  blood  comes  frota  the  capillaries  ! 
of  the  pulmonary  artery,  collecting  within,  as  well  as  outside  the  alveoli  \ 
and  minute  bronchi,  but  there  is  no  laceration  of  tissue.    The  size  of  an  j 
accumulation  varies  considerably,  depending  upon  that  of  the  branch  of  1 
artery  obstructed,  and  it  may  measure  from  half  an  inch  to  four  inches 
«r  more  in  diameter.    When  situated  in  the  interior  of  the  lung,  the 
infarction  is  large ;  when  near  the  surface  it  is  small  and  wedge-shaped 
or  pyramidal,  with  the  base  projecting  outwards  a  little  beyond  the 
surface.    The  most  frequent  seats  of  infarction  are  the  interior  of  the 
lower  lobe,  and  the  vicinity  of  the  root  of  the  lung,  but  at  the  same  time 
there  may  be  others  more  superficial,  and  they  are  often  numerous. 
Each  ha?morrhage  is  circumscribed   and   defined,  and  it  may  only  * 
correspond  to  a  single  lobule,  but  the  surrounding  tissue  is  congested  and  ■ 
o^dematous.    A  pulmonary  infarction  feels  very  firm  and  hard  ;  a  section 
presents   a  solid,   airless,  slightly-granulated,   dark-red   or  blackish 
appearance ;  while  coagulated  blood  can  often  be  scraped  away,  and  j 
then  the  lung-structure  may  become  perceptible.  i 

Apoplectic  clots  in  the  lungs  are  liable  to  the  changes  which  blood  \ 
usually  undergoes,  and  it  is  believed  that  they  may  ultimately  be  com-  j 
pletely  removed  by  absorption.  In  many  cases  a  permanent,  blackish,  | 
pigmented  knot  is  left.  Pneumonia  is  sometimes  excited,  or  an  abscess  j 
may  form,  the  clot  softening  in  the  centre  ;  or  it  may  undergo  caseous  I 
or  calcareous  degeneration,  and  become  subsequently  encapsuled.  In  . 
very  exceptional  cases  an  infarct  has  led  to  gangrene,  which  has 
x^uptured  into  the  pleura,  and  caused  pneumothorax. 

In  the  diffuse  form  of  pulmonary  hiBmorrhage  a  vessel  of  some  size  gives 
way,  the  lung- tissue  being  lacerated,  and  an  irregular  potential  cavity 
being  fomned,  varying  in  size,  and  containing  a  mixture  of  fluid  and 
clotted  blood.    The  visceral  pleura  may  rupture,  the  blood  consequently  , 
escaping  into  the  pleural  cavity.  I 

Allusion  may  be  made  here  to  the  condition  known  as  broivn  induration 
of  the  lung.   This  follows  long-continued  pulmonary  congestion,  especially 
that  due  to  mitral  disease,  and  is  characterized  by  the  accumulation  of 
granular  yellowish  pigment,  probably  of  the  nature  of  hajmatoidine, 
in  enlarged  epithelial  and  granular  cells,  which  collect  in  the  alveoli ; 
accompanied  with  varicose  dilatation  of  the  capillaries;  and  probably  * 
thickening  of  the  aveolar  walls.    The  pigment  may  become  black,  and  , 
in  some  cases  is  finally  found  free.    The  lungs  are  increased  in  bulk,  and 
do  not  collapse;  they  feel  heavy,  compact,  and  inelastic;  and  present  a  I 
yellowish  tint,  passing  into  brown  or  reddish-brown.    On  section,  in 
addition  to  the  general  change  in  colour,  red  spots  are  seen,  shading  into 
black,  and  a  brownish  fluid  may  be  expressed.    Various  degrees  of  the  | 
change  are  observed,  and  the  extent  of  tissue  affected  diflers  much  in 
different  cases,  while  infarctions  are  often  present  at  the  same  time.  ^ 

Symptoms. — The  symptoms  resulting  from  pulmonary  congestion  and  i 
its  consequences  are  not  easy  to  define,  as,  when  present,  they  are  I 
usually  only  exacerbations  of  previously-existing  phenomena,  and  often  j 
there  are  no  definite  symptoms  of  any  kind.  One  of  the  most  important  | 
is  more  or  less  dyspnoea,  either  coming  on  for  the  first  time,  or  being  i 
more  intense  than  before,  and  sometimes  amounting  to  orthopnoca.  A 
feeling  of  tightness  or  oppression  may  be  experienced  across  the  chest,  j 
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but  pain  is  generally  absent.  There  may  be  more  or  less  cougb,  whicb 
iu  pulmonary  oedema  is  attended  with  very  profuse  wateiy  expectora- 
tion ;  and  when  hamiorrliage  takes  place,  a  variable  quantity  of  blood  is 
usually  discharged,  which  may  have  a  dull-brownish  or  bister-colour,  or 
be  almost  black.  If  a  clot  excites  inflammation,  pyrexia  and  other 
symptoms  indicating  this  complication  will  supervene. 

Those  who  regard  active  congestion  of  the  lungs  as  an  independent 
complaint  describe  the  symptoms  as  a  feeling  of  chill  at  the  outset,  fol- 
lowed by  pains  in  the  side,  more  or  less  dyspnoea,  cough,  either  moderate 
or  considei'able,  with  viscid  expectoration,  and  some  degree  of  fever,  the 
temperature  ranging  from  101'^  to  103'-"'.  As  already  stated,  cases  of 
this  kind  are  usually  regarded  as  pneumonic  in  character. 

Physical  Signs. — 1.  Bespirafory  movements  are  often  diminished, 
where  there  is  extensive  pulmonary  congestion  or  oedema.  2.  Fercnssion- 
sotind  may  be  at  first  abnormally  clear  in  pulmonary  congestion  ;  but 
afterwards  resonance  becomes  more  or  less  deficient  at  the  bases.  There 
may   be  localized  dulness  in  connection  with  a  large  htemorrhage. 

3.  Respiratory  sounds  are  usually  weak  and  hai-sh  ;  over  the  seat  of 
pronounced  local  congestion  or  hismorrhage  they  may  be  bronchial. 

4.  Pulmonary  congestion  may  give  rise  to  fine  rales.  Oedema  is 
characterized  by  abundant,  small,  liquid,  bubbling  rales.  Localized  moist 
rales  may  also  be  perceptible  over  the  part  of  the  chest  corresponding  ta 
pulmonary  hteraorrhage,  and  here  signs  of  pneiimonia  or  abscess  may 
subsequently  develop  in  some  instances. 

Diagnosis. — The  recognition  of  the  conditions  discussed  in  this  chapter 
may  be  very  easy  if  due  attention  be  paid  to  the  case  in  all  its  aspects. 
It  is  most  important  not  to  include  in  a  careless  way  under  the  terra 
"  congestion  of  the  lungs,"  affections  which  are  entirely  different,  while, 
on  the  other  hand,  recognizing  its  frequent  association  with  certain 
of  them.  In  cases  where  hypostatic  congestion  is  likely  to  occur,  the 
bases  of  these  organs  must  be  examined  frequently,  as  it  often  super- 
venes without  any  symptoms. 

Frognosis. — As  a  rule  the  affections  now  under  discussion  are  serious,, 
and  they  often  increase  the  gravity  of  the  prognosis  considerably,  be- 
cause they  complicate  other  dangerous  conditions.  Much,  however,, 
will  depend  upon  their  extent,  and  upon  the  circumstances  under  which 
they  occur. 

Treatment. — The  measures  required  must  be  guided  by  the  exact 
nature  and  extent  of  the  morbid  changes  ;  and  the  conditions  which  pro- 
duce them,  or  with  which  they  are  associated.  Any  obvions  cause  pro- 
ducing pulmonary  congestion  should  be  removed,  if  possible,  such  as 
pleuritic  eff'usion  or  ascites.  Sometimes  purgatives  are  beneficial.  Free 
dry-cupping  of  the  chest  is  often  very  beneficial  in  pulmonary  congestion, 
and  sometimes  local  removal  of  blood  is  indicated,  or  even  venesection. 
It  is  important  to  attend  to  posture  ;  and  as  a  preventive  measure  in  cer- 
tain cases  of  threatened  hypostatic  congestion  change  of  posture  from 
time  to  time  is  most  useful  ;  deep  respiration  is  also  required  under  such 
circumstances.  Good  diet  and  siimulanis  are  frequently  necessary. 
Care  must  be  taken  in  cases  of  oedema  that  the  fluid  be  not  allowed  to 
accumulate  in  the  lungs,  and  cough  must  be  encouraged.  In  diffuse 
haemorrhage  astringents  are  required.  Remedies  which  act  upon  the 
heart  are  in  some  cases  of  much  service,  especially  digitalis. 
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CHAPTPJR  XI. 

ACUTE  PNEUMONIA— INFLAMMATION  OF  THE  LUNGS. 

Acute  pneumonia,  or  inflammation  of  the  actual  tissues  of  the  lungs,  is 
usually  recognized  under  two  forms,  namely: — 1.  Croupous  or  Lobar. 
2.  Catarrhal  or  Broncho-pneumonia.  Each  of  these  varieties  demands 
separate  consideration,  although  there  certainly  is  not  in  practice  such  an 
absolute  distinction  between  them  as  is  commonly  believed. 

I.  Acute  Croupous  Pneumonia — Lobar  Pnkumonia. 

iEtiology  and  Pathology. — Acute  pneumonia  occurs  under  a  variety 
of  circumstances,  and  amongst  others  as  a  primary  and  independent 
disease,  which  is  familiar  in  ordinary  practice.  It  is  now  tho  fashion  to 
regard  this  form  as  an  acute  specific  fever  or  infective  disease,  due  to  a 
sipecific  micro-organism,  which  produces  its  more  immediate  effects  upon 
the  lung,  but  which  also  causes  constitutional  disturbance,  and  under 
favouring  conditions  even  sets  up  secondary  lesions  in  other  organs. 
This  or  other  organisms  are  also  supposed  to  be  the  direct  cause  of 
pneumonia  in  other  cases,  and  it  will  be  convenient  therefore  to  consider 
at  the  outset  the  nature  of  the  micro-organisms  which  have  been  found 
in  connection  with  this  disease.  Those  to  which  most  importance  is 
attached  are  Friedlander's  pneumococcus  or  hacillus;  and  Fraenkel's 
pneumonia  hacillus,  also  named  diplococcus  lanceolatus  or  Fasteuri.  These 
are  commonly  found  in  the  pneumonic  lung-tissue  and  exudation,  in  the 
lymphatics,  in  the  sputum,  and  in  fluids  aspirated  from  the  lung  and 
pleura.  Moi'eover,  they  have  been  cultivated  in  various  ways  ;  and  it 
is  maintained  that  the  I'esults  of  experiments  by  inoculation,  inhalation, 
and  injection  into  the  trachea,  prove  the  causal  relations  of  one  or  both 
of  these  organisms  to  pneumonia.  Pi'iedlander's  jjneumococcus  consists 
of  short  oval  or  oblong  cells,  aiu'anged  singly,  in  pairs,  or  in  short  rows. 
Fraenkel's  bacillus  is  in  the  form  of  a  short  spindle,  partially  divided 
into  two  halves,  each  of  which  is  lancet-shaped.  The  double  cells  may 
form  short  chains.  The  specific  causal  connection  of  these  organisms 
with  pneumonia  is  considered  by  some  eminent  pathologists  and  bacte- 
riologists as  by  no  means  proved;  while  they  are  also  regai'ded  by 
others  as  mei'ely  belonging  to  the  septicasmic  bactei'ia.  Moreover, 
they  are  said  to  be  common  in  healthy  buccal  and  nasal  secretions  ;  and 
to  be  often  found  in  other  inflammatory  diseases,  as  pleurisy,  peri-  or  endo- 
carditis, or  peritonitis ;  while  it  is  affirmed  that  Fraenkel's  bacillus  is 
almost  constantly  present  in  epidemic  cerebro-spinal  meningitis. 
Staphylococci  and  streptococci  are  observed  in  pneumonic  lung  in 
some  cases. 

Experiments  with  the  view  of  procuring  immunity  from,  or  curing 
pneumonia,  by  inoculation,  have  led  to  the  notion  that  the  pneumococcus 
produces  a  poisonous  albumen  (pyieiimotoxin),  which  sets  up  general 
symptoms,  followed  by  the  production  in  the  body  of  a  substance  (a7iti- 
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pneumotoxin) ,  which  has  the  power  of  neutralizing  the  former,  and 
destroying  its  effects.  At  present  any  statements  founded  upon  such 
ideas  can  only  be  received  with  particular  caution. 

Whether  ithe  theory  which  attributes  acute  pneumonia  to  the 
.action  of  one  or  more  micro-organisms  be  true  or  not,  the  fact  must 
be  recognized  that  it  occurs  under  a  variety  of  circumstances,  and 
the  cases  of  this  disease  may,  from  an  aetiological  point  of  view,  be 
conveniently  grouped  under  the  following  heads  : — 1.  Primary  pneu- 
monia is  usually  attributed  to  sudden  chilling  of  the  body,  induced 
by  rapid  cooling  when  the  body  is  heated  or  perspiring ;  by  exposure 
to  cold  or  wet ;  or  by  sitting  in  a  cold  draught.  2.  Direct  irritation 
not  infrequently  sets  up  pneumonia,  which  may  be  due  to  the  inhala- 
tion of  very  hot  or  cold  air,  or  of  irritating  gases  ;  foreign  bodies 
reaching  the  bronchi,  including  food  (though  some  regard  the  pneu- 
monia then  as  catarrhal)  ;  blood,  especially  apoplectic  clots  ;  or  morbid 
formations,  for  example,  tubercle,  cancer,  diphtheritic  or  croupous 
exudation.  3.  Injury  to  the  chest  often  excites  local  inflammation,  such 
as  contusion,  fracture  of  the  ribs,  or  a  perforating  wound.  It  has  been 
stated  that  violent  exertion  is  occasionally  a  cause  of  pneumonia,  but 
this  is  very  doubtful.  4.  Pneumonia  is  frequently  secondary  to  various 
.acute  affections,  especially  low  fevers  and  blood-diseases,  such  as  measles, 
small-pox,  typhus,  typhoid,  septicEemia  or  pyjemia,  diphtheria,  acute 
rheumatism,  and  puerperal  fever.  It  is  also  apt  to  arise  in  the  course 
of  various  chronic  affections,  such  as  chronic  Bright's  disease  or 
diabetes.  6.  Epidemic  pneumonia  sonietimes  occurs,  and  this  form  has 
of  late  years  atti-acted  much  attention.  It  may  be  observed  some- 
times in  particular  houses  or  towns,  but  is  met  with  more  especially 
in  crowded  prisons  or  garrisons.  The  complaint  may  assume 
an  epidemic  character  in  connection  with  influenza  or  other  infective 
diseases,  especially  if  there  is  much  over-crowding,  with  deficient 
ventilation.  It  is  also  said  to  prevail  in  malarial  districts,  but 
•some  good  observers  deny  this  statement.  Epidemic  pneumonia, 
as  an  independent  disease,  is  generally  associated  with  bad  hygienic 
conditions  ;  but  it  is  also  believed  to  be  distinctly  infectious,  as 
in  the  epidemic  which  prevailed  in  Middlesbrough  and  its  neighbour- 
hood in  1888,  the  contagion  being  conveyed  by  the  breath,  and  also  by 
means  of  infected  sewer  and  drain  emanations  (Ballaixl).  This  epidemic 
was  also  attributed  partly  to  the  consumption  of  diseased  bacon,  which 
contained  a  special  bacillus.  6.  Intense  or  long-continued  pulmonary  con- 
gestion, particularly  if  associated  with  more  or  less  collapse,  is  very- 
liable  to  tei-minate  in  pneumonia,  especially  that  which  results  from 
heart-disease,  or  the  hypostatic  congestion  which  affects  dependent  parts 
m  old  and  weak  individuals  Avho  are  confined  to  bed  from  any  cause — 
hypostatic  pneumonia. 

Preiisposing  causes. — 1.  Age.  Most  cases  of  acute  lobar  pneumonia 
occur  between  20  and  30  years  of  age,  but  no  age  is  exempt,  and  the 
.young  and  old  are  very  liable  to  suffer  ;  it  may  even  occur  in  infants. 
2.  Seie.  More  males  are  attacked,  pi-obably  from  their  greater  exjDosure 
to  the  exciting  causes.  3.  Social  position,  habits,  a.nd  occupation.  Poverty, 
residence  in  large  towns,  intemperance,  and  occupations  involvino- 
exposure  or  over-exertion,  predispose  to  pneumonia.  4.  State  of  health. 
Acute  pneumonia  is  very  liable  to  occur  in  those  who  are  constitutionally 
leehle,  or  who  suffer  from  any  lowering  chronic  or  acute  disease  ;  as  well 
as  during  convalescence  from  the  latter.    Not  uncommonly,  however,  it 
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attacks  persons  in  ilie  most  robust  health.  5.  Previous  attacks  increa.Be 
the  liability  to  the  complaint.  6.  Climate  and  seaso7i.  Those  charac- 
terized by  coldness,  rapid  changes  in  temperature,  much  moisture,  or 
the  prevalence  of  northerly  and  easterly  winds,  greatly  predispose  to 
attacks  of  pneumonia.  7.  Famihj  or  individual  predisposition  appears 
to  exist  in  some  cases. 

Anatomical  Characters.— Acute  croupous  pneumonia  is  charac- 
terized pathologically  by  hypera?mia  and  oedema  of  the  lung-tissue  ; 
followed  by  a  fibrinous  and  cellular  exudation  in  the  interior  of  the 
air-vesicles  and  minute  bronchi,  leading  to  consolidation,  which  under- 
goes certain  changes.  It  is  necessary  to  describe  the  appearances 
presented  at  different  stages  of  the  disease. 

Dr.  Stokes  described  a  preliminary  stage,  characterized  by  brilliant 
arterial  redness  of  the  pulmonary  tissue,  with  abnormal  dryness,  but  no 
other  alterations.    Those  usually  seen,  however,  are  as  follows  : — 

First  or  Engorgement- stage. — -Colour  is  dark-red,  reddish-brown,  violet, 
or  livid;  not  uniform,  but  mottled.  The  lung  feels  heavy;  and  the 
affected  part  is  firmer,  more  resisting,  and  less  elastic  than  in  health, 
retaining  impressions  of  the  finger,  and  crepitating  imperfectly.  On 
section  a  quantity  of  reddish  or  brown  bloody  serum  escapes,  which  is 
more  or  less  aerated,  and  somewhat  viscid.  The  lung- tissue  is  still  per- 
ceptible, and  pieces  of  the  organ  float  in  water.  Consistence  is  dimi- 
nished, the  tissue  being  more  easily  torn. 

Second  or  Exudation-stage. — Red  hepatization. — Colour  is  more  unifoi'm 
and  dull-reddish.  Weight  is  remarkably  increased;  and  the  lung  is 
sometimes  evidently  enlarged,  being  marked  by  the  ribs.  The  affected 
part  feels  solid  and  firm,  absolutely  inelastic,  and  non-crepitant.  A 
section  presents  a  dull  reddish-brown  colour,  with  some  greyish  varie- 
gation, and  is  opaque,  but  the  hue  becomes  brighter  after  exposui-e. 
Yevy  little  fluid  escapes,  often  none  except  on  pressure,  what  is  then 
obtained  being  thick,  dirty,  sanguineous,  and  non-aerated.  A  charac- 
teristic granular  appearance  is  usually  visible,  especially  on  tearing  the 
affected  tissue,  but  it  is  less  marked  in  childi'en,  or  when  the  exudation 
is  of  soft  consistence,  as  is  the  case  in  low  fevers,  and  when  the  disease 
attacks  old  people.  All  trace  of  lung-texture  has  disappeai-ed,  and  the 
tissues  are  very  brittle,  breaking  down  easily  under  pressure.  Frag- 
ments of  the  solidified  lung  sink  in  water  instantly.  The  microscope 
reveals  coagulated  fibrin,  with  red  blood-corpuscles,  leucocytes,  epithe- 
lium, and  micro-organisms. 

Third  stage. — Grey  hepatization. — In  this  stage  the  colour  gradually 
changes,  becoming  ultimately  grey,  combined  with  a  greenish  or  yellowish 
tint.  "  The  granular  appearance  on  section  is  less  distinct  or  altogether 
lost,  and  the  lung-tissue  becomes  more  or  less  soft  or  pulpy.  A  quantity 
of  dirty,  greyish,  in  some  cases  almost  puriform  fluid  escapes,  either 
spontaneously,  or  on  pressure  or  scraping.  This  stage  presents  various 
grades,  from  slight  softening  to  what  is  termed  purulent  infiltration.  The 
air- vesicles  are  crowded  with  leucocytes,  while  the  fibrin  and  red  corpuscles 
disappear.  In  favourable  cases  the  morbid  products  are  ultimately  either 
ab.sorbed  or  expectorated,  sometimes  very  rapidly,  and  the  lung-tissue 
remains  unaltered  in  its  structure. 

Such  being  the  ordinary  course  of  a  case  of  pneumonia,  other  patho- 
logical termitiaiions  are  observed  in  some  instances,  namely:—!.  Forma- 
tion of  one  or  more  abscesses,  which  ultimately  may  either  open  into  the 
bronchi,  the  pus  being  discharged,  and  a  cavity  being  left ;  or  communi- 
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cate  witli  the  pleura ;  or  become  encapsuled,  the  contents  undergoing 
ciieesy  or  calcareous  changes,  and  the  spaces  being  finally  completely 
closed  up.  2.  Gangrene  very  rarely.  3.  Caseous  degeneration  and  de- 
struction of  lung-tissue,  though  now  this  termination  would  be  regarded 
as  an  indication  of  tubercular  pneumonia.  4.  Chronic  fibroid  indura- 
tion or  cirrhosis  rarely.  In  exceptional  instances  the  lung  remains  ex- 
tensively consolidated  for  a  considerable  time,  but  ultimately  clears  up. 

The  right  loiuer  lobe  is  the  most  frequent  seat  of  acute  pneumonia,  but 
the  left  is  not  uncommonly  attacked,  and  the  inflammation  may  spread 
throuo-h  an  entire  lung,  or  may  involve  more  or  less  of  both  organs. 
Sometimes  it  begins  in  the  middle  of  the  upper  lobe,  or  at  the  apex,  and 
afical  pnetimonia  is  a  condition  which  should  always  be  borne  in  mind. 
The  disease  may  also  be  quite  localized  in  some  cases.  In  old  or  cachectic 
subjects  the  inflammation  often  extends  from  above  downwards. 

The  parts  of  the  lungs  which  are  not  pneumonic  frequently  present 
a  congested  and  oedematous  appearance  ;  while  more  or  less  bronchitis 
is  often  present.  Pleuritic  exudation  is  commonly  observed,  and  may 
be  considerable  ;  while  in  some  cases  there  is  a  variable  amount  of  fluid- 
effusion,  constituting  what  is  properly  termed  "  pleuro-pneumonia." 
Sometimes  the  sub-pleural  lymphatics  corresponding  to  the  seat  of 
pneumonia  are  distended  with  inflammatory  products,  giving  a  marbled 
appearance  to  the  sui^face.  The  bronchial  glands  are  enlarged,  pinkish- 
grey,  and  soft.  Occasionally  the  mediastinum  is  extensively  infiltrated 
with  a  gelatinous  exudation.  The  chief  complications  of  pneumonia  are 
pericarditis  ;  endocarditis,  especially  malignant ;  and  acute  meningitis. 
Among  those  exceptionally  met  with  may  be  mentioned  peritonitis, 
croupoas  colitis,  peripheral  neuritis,  and  a  form  of  ulceration  of  the 
larynx.  The  spleen  is  somewhat  enlarged.  The  kidneys  and  liver 
present  parenchymatous  changes  in  bad  cases.  The  heart-muscle  is  liable 
to  be  changed,  the  fibres  presenting  cloudy  swelling,  while  in  severe  or 
prolonged  cases  actual  degeneration  may  take  place.  The  right  cavities 
of  the  heart  and  the  general  venous  system  tend  to  be  over-loaded,  the 
various  organs  being  congested  ;  and  firm  fibrinous  coagula  are  liable  to 
form  in  the  heart,  especially  on  the  right  side,  and  in  the  vessels, 
the  blood  being  exceedingly  rich  in  fibrinogenous  elements,  exhibiting 
the  "huffy"  coat  markedly.  Venous  thrombosis  of  the  leg  may  occur 
in  pneumonia ;  and  embolism  of  an  artery  is  a  rare  event. 

Symptoms. — In  some  cases  an  attack  of  pneumonia  is  preceded  for  a 
short  time  by  premonitory  symptoms,  indicating  general  indisposition. 
Primarrj  pneumonia  usually  sets  in  very  suddenly  or  acutely,  the  inva- 
sion being  as  a  rule  attended  with  a  single,  severe,  and  more  or  less 
prolonged  rigor.  Thei-e  may  be  great  prostration,  with  pyrexia;  severe 
vomiting;  or  nervous  symptoms,  namely,  headache,  delirium,  restless- 
ness, stupor,  or  in  children  convulsions.  The  symptoms  of  the  established 
disease  are  local  and  general. 

Local.  Pain  in  one  side  is  usually  complained  of,  occasionally  com- 
mencing simultaneously  with  the  rigor,  or  even  pi-eceding  it,  but  as  a 
rule  only  setting  in  after  a  variable  interval  has  elapsed.  Its  seat  is 
generally  about  the  mammary  or  axillary  region,  but  I  have  known  it  to 
he  referred  even  to  below  the  ribs.  Though  considerable  in  degree,  it 
IS  not  very  intense  in  most  cases,  at  all  events  for  any  lengthened  period, 
being  tolerably  easily  relieved  ;  it  may,  however,  be  agonizing.  In  charac- 
ter it  is  commonly  stabbing  or  piercing,  being  much  increased  by  a  deep 
breath  and  by  cough.    Local  tenderness  is  often  observed,  and  sometimes 
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hyperfEstbesia  of  the  skin.  D3-spiioea  is  an  early  and  prominent  svmptom, 
as  evidenced  by  the  sensations  of  the  patient;  by  the  rapidity  of  the' 
breathing,  which,  however,  is  usually  abrupt  and  shallow;  by  the 
working  of  the  nostrils  ;  and  by  difficulty  in  speaking.  The  pulse- 
respiration  ratio  is  greatly  disturbed,  the  respirations  usually  ranging 
from  30  to  60,  or  occasionally  even  reaching  80  per  minute.  The  dis- 
turbance of  breathing  may  amount  to  orthopnoea.  Cough  also  com- 
mences very  soon.  It  does  not  come  on  in  violent  paroxysms,  but  is 
short  and  hacking,  being  often  of  a  spasmodic  character  and  difficult  to 
repress,  especially  when  the  patient  is  made  to  breathe  deeply  or  to  sit 
up,  while  the  act  causes  much  suffering.  Expectoration  ensues  more  or 
less  speedily,  the  sputa  usually  soon  presenting  peculiar  characters. 
Typical  pneumonic  sputa  are  scarcely  at  all  frothy,  but  exceedingly 
viscid  and  adhesive,  so  that  they  are  discharged  with  much  difficulty, 
often  having  to  be  wiped  from  the  mouth,  and  not  falling  out  when  the 
vessel  Avhich  receives  them  is  overturned.  They  present  a  "  rusty  " 
colour,  or  various  tints  of  red,  owing  to  admixture  of  blood,  but  as  the 
disease  progresses  clianges  of  colour  are  observed,  passing  through 
different  shades  of  yellow,  until  finally  the  expectoi^ation  becomes 
merely  bronchitic  in  character.  The  microscope  reveals  alveolar 
epithelium  ;  red  blood-corpuscles  in  various  stages  of  degeneration  ; 
leucocytes  ;  sometimes  minute  ramifying  coagul a,  which  may  be  evident 
to  the  naked  eye  as  small  structureless  masses  in  the  sputa;  and  micro- 
organisms, especially  pneumococci.  These  are  shown  by  treating  some 
of  the  expectoration  on  a  slide  with  glacial  acetic  acid,  and  then  di'opping 
on  aniline  oil  and  gentian  violet,  pouring  this  off,  and  renewing  it  two  or 
three  times.  Later  on  thei'e  may  be  obsex'ved  pigment-cells  oi  free 
pigment ;  abundant  granules  and  oil-globules  ;  free  nuclei ;  or  pus-cells. 
Chemical  examination  reveals  the  presence  of  mucin;  albumen;  often  a 
little  sugar;  salts,  especially  chlorides:  and,  it  is  said,  occasionallj' a 
special  acid.  The  expired  air  may  be  cool,  and  is  deficient  in  carbonic 
anhydride. 

Such  being  the  ordinary  local  symptoms  of  acute  pneumonia,  it  must 
be  borne  in  mind  that  considerable  deviations  may  be  noticed,  dependent 
iipon  the  age  and  condition  of  the  patient ;  the  portion  and  extent  of 
lung-tissue  affected  ;  the  type  and  course  of  the  pneumonia ;  or  upon 
the  disease  being  secondary  to  certain  conditions.  Pain  and  other  local 
symptoms  ai-e  sometimes  very  slight  or  entirely  absent — latent  pneu- 
7iionia ;  while  the  sputa  may  be  absent  or  merely  bronchitic,  or  in  low 
cases  sometimes  present  the  appearance  of  a  dark,  offensive,  thin  fluid, 
resembling  liquorice  or  prune- juice.  Occasionally  they  are  tinged  with 
bile.    Well-marked  haemoptysis  may  occur  at  the  outset. 

General.  These  may  be  summed  up  as  high  pyrexia,  with  a  dry  skin, 
and  great  depression  or  prostration. 

The  skin  in  acute  pneumonia  soon  becomes  exceedingly  hot  and  dry, 
having  often  a  burning  acrid  feel.  Sometimes  perspiration  breaks  out, 
but  the  patient  experiences  no  relief.  The  temperature  inses  with  great 
rapidity  to  102°,  103°,  105°,  or  even  higher.  The  maximum  is  generally 
reached  on  the  second  or  third  day,  but  the  temperature  may  continue  to 
ascend  until  near  the  termination  of  the  case.  It  has  been  known  to  rise 
to  107°  in  cases  which  have  recovered ;  and  in  fatal  cases  has  attained 
109-4°.  In  a  large  number  of  instances  the  temperature  does  not  go 
beyond  103°  or  104°.  The  daily  variations  are  usually  as  follows :— The 
temperature  is  lowest  in  early  morning,  and  begins  to  rise  in  the  fore- 
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noon  or  soon  after,  attaining  its  maximum  early  in  the  evening;  it  then 
ialls  but  in  some  cases  a  slight  rise  is  again  observed  at  midnight,  after 
which  a  gradual  fall  takes  ph^ce.  The  remission  ranges  from  |°  to  2-5°, 
but  is  seldom  more  than  1"8".  Usually  it  ceases  altogether  a  day  or  two 
before  the  crisis  occurs.  In  rare  instances,  when  pneumonia  is  associated 
with  intermittent  fever,  the  tempei-ature  becomes  quite  normal  in  the 
mornino- — intermittent  pneumonia.  An  extension  of  inflammation  or  a 
relapse  will  distui'b  its  normal  course.  There  is  usually  considerable 
flushiuo-  of  the  cheeks  in  pneumonia,  which  may  be  more  marked  on  the 
.affected  side ;  sometimes  a  tendency  to  duskiness  or  lividity  is  noticed ; 
or  the  face  may  present  a  yellowish  earthy  tint.  The  expression  is 
either  painful  and  anxious,  or  heavy  and  stupid.  Herpes  is  frequently 
observed  on  the  face,  especially  around  the  lips,  about  the  second  or 
third  clay. 

The  pulse  is  usually  frequent,  being  as  a  rule  in  proportion  to  the 
extent  of  the  pneumonia.  It  i-anges  generally  from  90  to  120,  but  may 
be  much  above  this  rate.  At  first  strong,  full,  and  incompressible,  it 
subsequently  becomes  weak,  small,  and  soft,  dicrotic,  or  sometimes 
intermittent  or  irregular. 

A  prominent  symptom  of  pneumonia  in  most  instances  is  the  great 
and  evident  prostration  and  feebleness  of  the  patient.  The  position 
assumed  is  generally  dorsal,  with  the  head  rather  high,  but  the  patient 
may  prefer  to  lie  on  the  affected  side.  Any  attempt  at  sitting  up  in  bed 
is  usually  very  trying,  and  should  be  avoided  as  much  as  possible. 

The  digestive  organs  present  to  a  marked  degree  the  ordinary  symp- 
toms associated  with  pyrexia.  The  tongue  is  usually  much  furred,  and 
tends  to  become  dry ;  and  the  lips  frequently  become  cracked.  As 
occasional  and  usually  unfavourable  symptoms  there  may  be  dysphagia  ; 
severe  vomiting ;  jaundice  and  enlai-ged  liver ;  or  diarrhoea.  The 
ordinary  cerebral  symptoms  are  headache,  sleeplessness,  and  restlessness, 
often  combined  with  slight  nocturnal  delirium.  The  ui-ine,  in  addition 
to  being  highly  febrile,  frequently  contains  a  little  albumen,  and 
■  chlorides  are  strikingly  deficient  or  entirely  absent. 

In  some  cases  of  acute  pneumonia  the  symptoms  assume  an 
adynamic  character,  indicated  by  a  dry  brown  tongue,  with  sordes 
•on  the  lips  and  teeth  ;  and  low  nervous  phenomena,  such  as 
delirium,  stupor,  coma,  convulsions,  twitching  and  tremors,  and 
disorder  of  the  special  senses — typhoid  pneiomonia.  This  course 
of  events  is  particularly  apt  to  occur  if  the  patient  is  old,  very 
weak,  intempei-ate,  or  mentally  depressed  by  prolonged  over-work 
or  worry ;  if  the  disease  is  secondary  to  certain  acute  and  chronic 
affections,  or  is  attended  wath  high  pyi-exia ;  or  if  it  terminates  in 
suppuration  or  gangrene,  which  causes  extreme  prostration.  In 
drunkards  the  symptoms  at  first  often  resemble  those  of  delirium 
tremens,  followed  by  collapse.  Occasionally  they  simulate  phenomena 
indicative  of  mania  or  cerebral  inflammation.  Apical  pneumonia  is  said 
to  be  more  liable  to  be  accompanied  with  marked  cerebral  and  adynamic 
symptoms  than  other  forms,  but  my  experience  does  not  corroborate  this 
statement.  The  formation  of  pus  is  usually  attended  with  severe 
rigors  and  increase  of  pyrexia.  If  it  collects  in  an  abscess,  it  may  be 
suddenly  discharged,  along  with  fragments  of  lung-tissue.  Sometimes 
■signs  of  cyanosis  supervene  in  pneumonia,  with  distension  of  the  rio-ht 
•side  of  the  heart  and  of  the  venous  system,  and  the  formation  of  coao^ila 
in  the  pulmonary  vessels.  ° 
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Cases  of  acute  pneumonia  vary  mucli  in  severity,  and  there  is  a  larval  ' 
or  abortive  form,  in  which  the  initial  symptoms  occur,  but  soon  subside,  j 
while  the  pulmonary  signs  are  slight.  The  complications  previously  ! 
mentioned  may  materially  modify  the  symptoms  and  course  of  the  disease  i 
in  particular  cases.  | 

Physical  signs.— I.    Stokes's  stage.— At  this  time  the  only  sign  is  * 
a  harshness  and  roughness  of  the  breath-sounds  over  the  involved 
portion  of   the  lung,  these  being  usually  exaggerated  in  intensity. 
I  have  had  several  oppoi  tunities  of  verifying  that  this  stage  can  be- 
recognized. 

II.  Engorgement-stage. — 1.  Eespiratory  movements  are  deficient,  chiefly  | 
on  account  of  pain.  2.  Vocal  fremitus  is  often  somewhat  increased,  i 
3.  Percussion-sound  is  usually  not  much  altered,  but  may  be  abnormally  | 
clear,  or  slightly  deficient  in  resonance.  4.  Bespiratory  sounds  are  harsb  ; 
and  weak,  or  occasionally  somewhat  bronchial.  5.  The  principal  *■ 
physical  sign  in  this  stage  is  the  true  crepitant  rale,  which  is  heard  over- 
the  affected  portion  of  lung.  In  abortive  cases  the  physical  signs  do-  ' 
not  go  further.  I 

III.  Consolidation-stage. — 1.  There  may  be  sligM  enlargement  of  the-  ' 
side,  but  this  sign  is  of  little  practical  importance.  2.  Respiratory  ! 
movements  are  greatly  impaired,  especially  expansion.  3.  Vocal  f  remitus-  i 
is  in  excess.  4.  Percussion  as  a  rule  reveals  dulness  Avith  increased  ^ 
resistance ;  sometimes  the  percussion-note  is  rather  hollow,  and  of 
tubular  or  even  amphoric  quality.  In  basic  pneumonia  a  tubular  or-  j 
tympanitic  note  can  sometimes  be  elicited  over  the  front  of  the  upper  J 
part  of  the  chest.  5.  The  respiratory  sounds  afford  one  of  the  most 
important  signs  of  this  stage.  Frequently  they  are  typically  tubular, 
dry,  high-pitched,  whiflBng  or  metallic  ;  sometimes  merely  blowing  or-  ' 
bronchial.  6.  Crepitant  rales  are  often  heard  at  the  confines  of  the- 1 
inflamed  part.  7.  Vocal  or  cry-resonance  is  intensified,  high-pitched,  i 
sniffling,  and  metallic.  It  may  be  almost  regophonic  or  pectoriloquous  ;  I 
and  occasionally  whispering  pectoriloquy  is  audible.  8.  There  is  no  j 
displacement  of  organs.  9.  The  heart-sounds  are  frequently  intensified  , 
over  the  affected  part. 

IV.  Resolution-stage. — The  chief  additional  physical  signs  of  this  stage 
are  redux  crepitant  rales;  or  bubbling  rales,  either  large  or  small,  of' 
ringing  or  metallic  character.      The   other  abnormal  signs  usually 
disappear,  sometimes  with  great  rapidity,  in  other  cases  only  slowly  | 
and  gradually ;    sometimes  they  remain  permanently.     The  dulness;  : 
may  subside  in  patches.     Occasionally  slight  retraction  of  the  chest  ' 
follows  an  attack  of  pneumonia. 

The  signs  just  described  are  most  commonly  observed  at  one  or  both'  " 
bases ;  but  are  noticed  over  the  apex  or  other  parts  of  the  lung  which  ■ 
happen  to  be  affected  in  particular  instances.  Variations  are  not  un-  i 
commonly  met  with,  due  to  the  consolidation  becoming  extreme,  the  i 
bronchial  tubes,  as  well  as  the  air-vesicles,  being  completely  blocked  ^' 
up,  so  that  vocal  fremitus  and  auscultatory  signs  may  be  quite  absent; 
to  the  inflamed  part  lying  deep  in  the  lung;  or  to  the  association  of  ^ 
the  inflammation  with  the  remains  of  previous  diseases,  or  with  pleuritic  j 
or  pericardial  effusion.  Diffuse  suppuration  gives  rise  to  abundant,  i 
liquid,  bubbling  rales.  Abscess  and  gangrene  are  followed  by  the  signs.  ; 
of  a  cavity.  The  signs  of  pulmonary  congestion  or  bronchitis  are  often  -| 
present  in  other  parts  of  the  lungs,  along  with  those  of  pneumonia. 
In  the  unaffected  portions  respiration  is  exaggerated. 
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Course,  Termiriations,  and  Duration. — 1.  In  the  majority  of  cases 
acute  croupous  pneumonia  runs  a  very  definite  course,  and  ends  in 
complete  i-ecoveiy  by  resolution.  After  a  certain  time  a  marked  crisis 
usually  takes  place,  the  temperature  falling  rapidly  to  or  even  below 
the  normal,  while  the  pulse  and  respirations  also  diminish  in  frequency, 
and  the  other  symptoms  speedily  abate,  convalescence  being  soon  estab- 
lislied.  This  happens  as  a  rule  from  the  third  to  the  eleventh  day, 
beino-  most  frequent  about  the  end  of  the  first  week,  but  not  necessarily 
on  odd  days,  as  some  have  supposed.  The  crisis  is  attended  either  with 
profuse  perspiration  ;  with  an  abundant  discharge  of  urine,  which 
deposits  lithates,  oxalates,  and  phosphates,  or  sometimes  contains 
blood  ;  or  occasionally  with  diarrhoea,  epistaxis  and  other  haemorrhages, 
or  the  development  of  a  skiu-ei^uption.  It  maybe  followed  by  consider- 
able and  even  fatal  collapse.  In  some  cases  defervescence  takes  place 
by  lysis,  convalescence  being  protracted.  Recovery  may  gradually 
ensue  even  after  the  termination  in  gangrene  or  abscess.  A  relapse 
occasionally  happens,  though  this  is  denied  by  some.  2.  Death  may 
occur  from  asphyxia;  from  adynamia  or  collapse;  from  failure  of  the 
heart ;  or  from  hyper-pyrexia.  This  event  may  take  place  even  after 
the  crisis,  owing  to  cardiac  failure.  3.  Now  and  then  pneumonia 
becomes  chronic,  the  exudation  remaining  unabsorbed,  and  the  lung 
solid ;  while  the  symptoms  continue,  with  irregular  fever  and  loss  of 
flesh.  Even  then  the  consolidation  may  ultimately  clear  up  under 
suitable  treatment,  bat  the  tendency  is  for  it  to  break  down  and  destroy 
the  lung- tissue,  a  form  of  phthisis  being  thus  set  up.  Such  a  termina- 
tion, however,  is  now  generally  supposed  to  indicate  that  the  inflamma- 
tion is  tubercular. 

Diagnosis. — In  typical  cases  the  diagnosis  of  acute  croupous  pnetx- 
monia  is  perfectly  easy.  Its  mode  of  onset,  local  and  general  symptoms, 
physical  signs,  and  course,  are  quite  characteristic,  and  serve  not  only  to 
distinguish  it  from  other  acute  affections  of  the  chest,  but  also  from  all 
other  febrile  or  inflammatory  diseases.  The  complaints  associated  with 
the  respii-atory  organs  from  which  it  has  more  especially  to  be  diagnosed 
are  palmonary  congestion, severe  bronchitis,  broncho-pneumonia,  pleurisy 
with  effusion,  and  acute  phthisis.  Space  will  not  permit  of  a  discussion 
of  the  differential  diagnosis  between  croupous  pneumonia  and  these 
diseases,  but  an  intelligent  acquaintance  with  the  clinical  history  and 
phenomena  which  they  severally  present,  will  prevent  any  mistake 
being  made  in  the  ordinaiy  run  of  cases.  It  must  be  remembered,  how- 
ever, that  these  acute  affections  of  the  respiratory  organs  may  be 
variously  combined,  or  the  heart  or  pericardium  may  be  implicated  as 
well,  and  these  associated  conditions  can  only  be  made  out  by  careful 
physical  examination.  The  presence  of  pleuritic  effusion  along  with 
pneumonia  can  in  some  instances  be  readily  determined;  other  cases 
are  doubtful,  and  then  it  may  be  desirable  cautiously  to  use  the  ex- 
ploring needle.  A  case  which  ends  as  one  of  acute  phthisis  may 
certainly  start  like  an  ordinary  pneumonia. 

_  With  regard  to  other  diseases,  acute  pneumonia  has,  under  particular 
circiimstanees,  to  be  specially  distinguished  from  certain  fevers,  septic 
conditions,  cerebral  inflammations,  or  acute  alcoholism.  It  may,  how- 
ever, be  associated  with,  or  occur  as  a  complication  in  many  of  these 
states,  and  the  combination  of  pneumonia  with  delirium  tremens  is  by  no 
means  uncommon.  Under  these  and  other  circumstances,  moreover, 
pneumonia  may  come  on  very  insidiously,  without  any  definite  symptoms, 


486 


THEORY  AKD  PRACTICE  OF  MKDICINE. 


and  its  detection  can  then  only  be  ensured  by  frequent  examination  of  i 
the  chest  in  any  case  in  which  it  is  at  all  likely  to  supervene,  or  in  an  1 
acute  illness  the  nature  of  which  is  not  evident.  ^ 

Another  point  relating  to  the  diagnosis  of  croupous  pneumonia  which  , 
is  apt  to  be  forgotten  is  that  the  disease  is  not  always  basic,  and 
therefore  all  parts  of  the  chest  must  be  investigated  in  any  suspicioua 
or  doubtful  case.  Non-typical  cases  are  also  met  with,  which  may  he 
very  difficult  to  recognize  or  to  understand  clearly.  The  occuiTcnce  of 
untoward  events  in  the  course  of  an  acute  pneumonia,  such  as  the  for- 
mation of  an  abscess  in  the  lung,  or  pulmonary  gangrene,  will  probably 
be  evidenced  by  their  characteristic  phenomena. 

Prognosis. — Different  observers  have  given  very  conflicting  statements 
as  to  the  rate  of  mortality  in  acute  pneumonia,  and  no  doubt  this  varies 
materially  nnder  different  circumstances,  but  it  must  always  be  looked  ^ 
upon  as  a  serions  affection.    In  the  "  Collective  Investigation  Record"  « 
the  mortality  is  given  as  18  per  cent,  in  1,065  cases.    The  chief  circura-  J 
stances  which  increase  the  danger  are  : — Very  early  or  advanced  age ;  1 
the  female  sex ;  pregnancy;  debility  from  any  cause,  or  predisposition 
to  tubercular  disease ;  jDrevious  intemjierance  ;  the  presence  of  chronic 
pulmonary,  cardiac,  or  renal  disease  ;  extensive  adhesions  of  the  pleura  or 
pericardium  ;  the  disease  being  secondary  to  some  serious  acute  or  chi'onic 
affection  ;  both  langs  being  involved,  or  the  whole  of  one,  or  its  central  i 
or  upper  part ;  the  sputa  being  very  abmidant  and  watery,  or  like  prune-  * 
juice,  or  absent  along  with  signs  of  accumulation  of  morbid  products  in 
the  lungs  ;  the  termination  in  diffuse  suppuration,  abscess,  or  gangrene;  | 
prolonged  high  fever  or  hyper-pyrexia  ;  the  development  of  typhoid  and 
low  nervous  symptoms,  or  of  those  indicating  marked  collapse ;  signs  of 
cyanosis  or  asphyxia;  the  existence  of  serious  complications  ;  and  a  low  j 
epidemic  tyj^e.    It  must  not  be  forgotten  that  in  cases  of  severe  pneu- 
monia the  patient  may  die  from  collapse  during  the  crisis  ;  or  from  cardiac 
failure  even  after  the  crisis  has  occurred,  and  all  danger  has  apparently  j 
passed  away.    Moreover,  the  consolidation  of  the  lung  does  not  always  , 
clear  up  satisfactorily,  and  then  the  iiltimate  result  is  very  doubtful.  j 

Treatment. — Very  many  plans  have  been  advocated  for  the  treat-  , 
ment  of  acute  croupous  pneumonia,  but  it  is,  in  my  opinion,  most  objec- 
tionable to  adhere  to  any  one  routine  method,  and  every  case  ought  to 
be  carefully  and  intelligently  studied,  and  dealt  with  on  its  own  merits.  ' 
Indeed,  different  indications  may  need  to  be  carried  out  at  the  same  time. 
Turther,  it  must  be  borne  in  mind  that  the  treatment  may  require  to  be 
altered  or  modified  at  any  period  during  the  progress  of  a  case,  and  - 
therefore  its  course  should  be  closely  watched.    I  can  only  point  out  i 
here  the  chief  methods  which  have  been  recommended,  and  the  general  j 
principles  which  should  guide  us  in  dealing  with  this  serious  complaint.  j 

1.  General  management.— The  precautions  required  in  the  management 
of  all  acute  pulmonary  diseases  must  be  strictly  observed  in  the  case  of  i 
pneumonia,  while  it  is  at  the  same  time  of  particular  importance  to  ^ 
attend  to  the  due  ventilation  of  the  sick-room,  and  to  see  that  all  hygienic  ; 
and  sanitary  arrangements  are  satisfactory,  not  only  in  the  apartment  ^ 
itself,  but  also  in  aud  around  the  house.    Constant  and  efficient  nursing  is 
of  the  utmost  necessity  in  many  cases.    Patients  must  not  be  disturbed 
more  than  is  absolutely  required,  and  special  care  should  be  taken  to  avoid  ' 
unnecessary  expo.sure  and  fatigue  when  carrying  oat  physical  examination 
of  the  chest ;  this  must  not  be  done  too  frequently ;  and  often  it  has  to  be 


ACUTE  CROUPOUS  PNEUMONIA. 


487 


performed  while  the  patient  lies  on  his  side,  as  it  is  injurious  or  unsafe 
to  allow  him  to  sit  up.  Attention  to  diet  is  always  of  considerable 
moment  in  acute  pneumonia.  In  all  cases  a  good  quantity  of  beef-tea, 
milk  eo-"'s  beaten  np,  or  other  forms  of  suitable  nourishment,  should  be 
adnii'nistered  at  regular  intervals,  and  abundant  support  is  often  needed. 
Cooling  drinks  are'useful ;  or  some  saline  drink  may  be_  freely  allowed. 
The  Slicking  of  ice  is  also  often  very  grateful  to  the  patient. 

2.  Expectant  treatment. — According  to  this  plan  the  patient  is  merely 
kept  in  bed,  protected  against  injurious  influences,  and  properly  fed  and 
nursed,  while  symptoms^  are  relieved,  the  cure  of  the  disease  being  left 
to  nature.  Unquestionably  this  method  may  be  carried  out  successfully 
in  many  instances,  but  to  ajDply  it  to  all  cases  of  pneumonia  indiscrimi- 
nately is  most  injudicious. 

3.  Antiphlogistic  treatment. — Here  the  intention  is  to  subdue  or  check 
the  inflammatory  process  at  an  early  period,  and  thus  to  arrest  the  pro- 
gress of  the  disease.  The  chief  agents  employed  for  this  pui-pose  are 
venesection,  or  local  removal  of  blood ;  tartarated  antimony  ;  calomel 
and  opium  ;  and  tincture  of  aconite  or  veratrum  viride.  It  has  been 
satisfactorily  proved  that  venesection  is  rarely  required  in  the  treatment 
of  pneumonia,  cases  in  Avhichthis  measure  might  be  indicated  doing  just 
as  well  without  it,  and  in  a  great  many  instances  it  would  be  most  in- 
jurious. The  removal  of  blood  may  relieve  dyspnoea  and  diminish  fever, 
but  only  temporarily.  Moderate  bleeding  is  occasionally  demanded,  in 
order  to  avert  death  from  apnoea.  Local  bleeding  cannot  arrest  or  subdue 
the  inflammatory  process,  but  it  is  undoubtedly  useful  sometimes  for  the 
purpose  of  mitigating  symptoms  or  relieving  the  pulmonary  circulation. 
Tartarated  antimony  is  decidedly  a  serviceable  drug  in  some  cases  of 
primary  pneumonia,  when  the  patient  is  stroiig  and  jDlethoric,  and  lives 
in  the  country.  It  should  not  be  given  in  large  doses,  from  gr.  3-  to  ■§ 
every  four  hours  being  quite  sufficient  for  an  adult,  and  it  may  be  com- 
bined with  compound  tincture  of  camphor  and  hydrocyanic  acid.  Of 
the  use  in  this  disease  of  the  other  drugs  mentioned  I  have  no  personal 
experience,  and  would  never  employ  them. 

4.  Many  practitioners  habitually  adopt  the  stimulant  ive&im.eni  of  pneu- 
monia, giving  large  quantities  of  alcohol,  in  the  form  of  wine  or  bi'andy, 
along  with  carbonate  of  ammonium  or  aromatic  spirit  of  ammonia,  sul- 
phuric ether,  camphor,  and  similar  remedies.  The  routine  employment  of 
these  agents  is  to  be  equally  deprecated  with  those  of  the  opposite  cla,ss,  for 
they  are  often  unnecessary,  and  may  do  serious  harm.  In  many  instances, 
however,  alcoholic  stimulants  are  most  valuable,  the  quantity  to  be 
given  depending  upon  the  nature  of  the  case,  and  their  usefulness  or 
the  reverse  being  judged  of  by  the  effects  pi-oduced.  It  is  a  good  rule  to 
try  them  carefully  in  doubtful  cases.  The  main  indications  for  these 
agents  are  the  occurrence  of  delirium,  if  not  associated  with  vascular 
excitement ;  signs  of  cardiac  failure,  with  a  very  rapid,  weak,  or  dicrotic 
pulse ;  any  indications  of  adynamia  or  collapse,  with  low  nervous 
symptoms;  the  patient  being  old  or  feeble;  and  the  pneumonia  being- 
secondary  to  various  acute  or  chronic  complaints.  In  all  low  forms  of  the 
disease  the  main  chance  of  recovery  lies  in  free  stimulation,  eight  to 
twenty  ounces  or  more  of  brandy  being  often  required  in  the  twenty-f  oui' 
hours,  and  if  this  quantity  is  needed  there  ought  to  be  no  hesitation 
about  giving  it.  At  the  same  time  full  doses  of  carbonate  of  ammonium 
"With  tincture  of  cinchona,  spirit  of  chloroform,  ether,  camphor,  strong 
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coffee,  or  other  remedies  of  this  class  must  be  administered.  In  some 
cases  quinine  and  tincture  of  perchloride  of  iron  are  most  useful.  In  very 
adynamic  conditions  oil  of  turpentine  has  been  recommended,  which  may 
be  introduced  by  enema  ;  Subcutaneous  injection  of  ether  may  also  be  of 
service  in  such  conditions.  Phosphorus  has  also  been  specially  advocated 
in  low  forms  of  pneumonia.  In  most  instances  it  is  advisable  to  give  a 
little  wine  or  brandy  during  and  after  the  crisis,  as  there  is  often  much 
exhaustion  at  this  time. 

5.  Antipyretic  treatment. — The  employment  of  antipyretic  measures 
has  been  much  advocated  of  late  years  in  the  treatment  of  pneumonia. 
Some  recommend  the  application  of  cold  to  the  sm-face  in  various  ways. 
The  more  usual  plan  is  to  administer  antipyretic  drugs,  such  as  quinine 
in  large  doses,  salicin  or  salicylates,  phenazone,  acetanilid,  or  phenacetin. 
When  there  is  any  tendency  to  hyper-pyrexia  undoubtedly  agents  of 
this  class  are  of  great  service  in  cases  of  pneumonia,  especially  the  em- 
ployment of  cold.  It  may  be  mentioned  that  the  drugs  belonging  to 
this  group  are  also  supposed  to  act  as  antiseptics,  and  other  remedies  of 
this  nature  are  well  spoken  of  in  some  forms  of  pneumonia. 

6.  Local  treatment. — The  application  of  cold  to  the  chest  has  been 
specially  advocated  in  the  treatment  of  pneumonia,  either  by  means  of 
cold  compresses  frequently  changed,  or  of  ice-bags  covered  with  muslin. 
Dr.  Lees  has  obtained  good  results  from  the  local  application  of  ice, 
which  he  strongly  advocates.  Hot  fomentations  or  poultices,  either 
alone  or  with  anodynes  ;  turpentine  fomentations  ;  or  sinapisms  are 
useful  for  the  relief  of  pain.  Cotton-wool  is  often  an  application  of 
much  value.  Dry-cupping  may  be  serviceable  in  some  cases.  Blisters 
are  only  needed  in  the  advanced  stage  of  pneumonia  as  a  rule,  and  not 
even  then  if  absorption  is  going  on  satisfactorily.  Friction  with  some 
liniment  is  beneficial  in  certain  cases,  to  aid  absorption. 

7.  Symptomatic  treatment. — Particular  symptoms  often  need  attention 
in  cases  of  pneumonia.  In  the  early  stage  opium,  especially  in  the  form 
of  Dover's  powder,  or  morphine  subcutaneonsly,  may  be  required  to 
relieve  pain,  if  it  cannot  be  subdued  by  simple  measures  ;  hypodermic 
injection  of  morphine  has  also  been  recommended  to  counteract  the  initial 
shock.  These  agents,  or  sulphonal,  hydrate  of  chloral,  bromides,  or  other 
hypnotics  may  be  called  for  to  produce  sleep  and  relieve  mental  excite- 
ment, but  they  must  be  employed  with  particular  caution,  and  their  effects 
carefully  watched.  Distx-essing  cough  may  need  to  be  relieved  ;  or,  on 
the  other  hand,  expectoration  aided  by  means  of  alkalies,  carbonate  or 
chloride  of  ammonium,  tincture  of  squill,  preparations  of  senega,  or  other 
remedies  of  this  class,  especially  during  the  later  stages.  The  inhalation 
of  oxygen  gas  has  been  found  highly  useful  in  cases  of  acute  pneumonia 
where  respiration  is  gravely  disturbed.  The  action  of  the  heart  must 
be  constantly  watched,  some  cardiac  tonic,  especially  digitalis  or  strych- 
nine, in  addition  to  stimulants,  being  administered  if  there  are  signs  of 
failure.  Constipation  is  a  symptom  often  calling  for  treatment  by 
salines,  castor  oil,  calomel,  or  other  pwrgraiwes  suitable  to  different  cases; 
or  enemata  may  be  required.  Any  untoward  termination,  as  well  as 
complications  or  sequeliB,  must  be  treated  on  ordinary  principles.  _ 

8.  Much  care  is  necessary  during  convalescence  after  pneumonia,  and 
the  patient  should  be  kept  under  observation  until  thoroughly  restored 
to  health.  Especially  is  it  necessary  to  guard  against  any  sudden 
exertion  for  some  time  after  a  severe  attack  of  this  disease.    Tonics  are 
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serviceable  at  this  stage,  with  good  diet;  and  cod-liver  oil  proves 
beneticial  in  some  cases.  If  pneumonic  consolidation  does  not  become 
properly  absorbed,  the  internal  administration  of  iodide  of  potassium ; 
counter-irritation  over  the  chest  by  blisters  or  iodine  applications,  or 
systematic  friction  with  liniments  ;'and  the  use  of  some  stimulating  or 
antiseptic  inhalation,  with  deep  respiration,  are  the  chief  measures 
indicated.  Change  of  air  is  often  needed  before  convalescence  is 
•established. 


ii.  catarrhaci  pneumonia — disseminated  or  lobular 
Pneumonia — Broncho-Pneumonia. 

aitiology. — Acute  catarrhal  pneumonia  occurs  in  the  great  majority 
of  cases  iii  the  course  of  bronchitis,  being  either  the  result  of  direct 
•extension  of  inflammation  along  the  minute  bronchi  to  the  air-vesicles ; 
or  more  commonly  being  set  up  in  collapsed  lobules.  The  disease  is  by 
far  most  prevalent  amongst  children,  being  more  especially  observed  in 
connection  with  whooping-cough,  measles,  scarlet  fever,  diphtheria,  and 
influenza,  but  it  may  be  quite  independent  of  these  affections.  This 
variety  of  pneumonia  may  also  supervene  in  typhoid  fever,  small-pox, 
or  erysipelas.  The  complaint  is  predisposed  to  by  debilitating  causes 
•of  all  kinds ;  by  rickets  or  chronic  diarrhoea  in  children  ;  by  habitually 
breathing  impure  air:  and  by  a  long-continued  recumbent  posture. 
There  is  reason  to  believe  that  the  pneumonia  occurring  in  the  aged 
and  feeble,  and  in  those  dying  from  various  acute  or  chronic  diseases,  is 
not  infrequently  of  a  catarrhal  nature  ;  and  it  is  said  to  be  the  variety 
which  results  from  the  aspii-ation  of  food  or  drink  into  the  air-passages 
in  certain  conditions.  Catai'rhal  pneumonia,  both  as  an  acute  and 
a  chronic  disease,  is  certainly  concerned  in  the  phthisical  pi-ocess  in 
many  cases,  but  this  form  is  now  generally  believed  to  be  directly  due 
to  the  tubercle  bacillus.  The  disease  may  also  be  set  up  in  connection 
with  dilated  bronchi. 

Pathology  and  Anatomical  Characters. — There  is  no  fibrinous 
•exudation  in  catarrhal  pneumonia,  but  merely  an  accumulation  of 
■epithelial  elements  in  the  alveoli,  with  a  variable  number  of  leucocytes, 
which  become  so  abundant  as  to  fill  and  distend  these  s^saces.  There  is 
•also  an  interstitial  inflammation  of  the  small  bronchi  and  alveolar  walls, 
which  present  numerous  leucocytes  and  enlai'ged  capillaries.  In  favour- 
able cases  the  cells  undergo  changes  which  enable  them  to  be  absorbed  or 
expectorated.  Sometimes  abscesses  are  formed  ;  or  caseous  degenei'ation 
ensues,  ultimately  leading  to  destruction  of  the  lung- tissue.  Chronic  in- 
terstitial pneumonia  may  also  be  set  up.  When  catari'hal  pneumonia 
follows  lobular  collapse,  the  morbid  appearances  are  at  fii'st  usually  con- 
fined to  isolated  lobules,  but  by  their  coalescence  large  tracts  of  the  pul- 
monary tissue  may  become  involved,  especially  at  the  bases  and  along 
the  posterior  borders  of  the  lungs.  Generally  the  pneumonic  condition 
IS  mixed  up  with  bronchitis;  pulmonary  congestion  and  oedema; 
or  collapsed  lobules.  The  inflamed  lobul  es  are  disseminated  irre- 
e:ularly  through  both  lungs,  being  most  abundant  towards  the  bases, 
along  the  lower  free  border,  and  at  the  surface.  They  vary  in  size 
considerably,  and  when  superficial  have  a  pyramidal  or  wedge-like 
•form,  with  the  base  directed  outwards,  projecting  somewhat  beyond  the 
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surface.  They  feel  like  firm  solid  knots,  but  are  in  reality  friable, 
breaking  down  readily  under  pressure.  A  section  presents  a  more  or 
less  greyish-yellow  colour,  gradually  fading  into  surrounding  conges- 
tion, and  it  has  also  generally  a  granular  aspect.  A  whitish,  opaque, 
non-frothy  fluid  can  bo  scraped  or  pressed  from  the  surface,  containing 
abundant  cells.  Within  the  affected  lobules  there  are  often  small 
dilated  bronchi,  containing  a  purulent  fluid.  The  inflamed  parts  sink 
instantly  in  water.  The  appearances  just  described  are  those  met  with 
when  the  inflammatory  process  is  well-established,  but  gradual  transi- 
tions are  observed  from  merely  collapsed  lobules. 

AVheu  the  inflammation  is  independent  of  collapse,  very  numerous, 
small,  ill-defined,  whitish-yellow  spots  are  seen  scattered  through 
congested  and  cedematous  lung-tissue,  only  slightly  granular,  and  yield- 
ing an  opaque  milky  fluid  on  pressure.  In  some  parts  small  spaces  are 
observed,  containing  a  pus-like  matter,  but  many  observers  are  of 
opinion  that  this  has  either  gravitated  into  the  minute  bi^onchi  or  air- 
vesicles,  or  has  been  drawn  in  dui'ing  in.spiration.  In  certain  cases 
catarrhal  pneumonia  may  lead  to  extensive  consolidation  of  the  lung,, 
resembling  that  of  croupous  pneumonia. 

Symptoms  and  Physical  Signs. — Usually  occurring  in  the  course 
of  some  other  complaint,  especially  bronchitis,  the  symptoms  of  acute 
catarrhal  pneumonia  may  set  in  very  speedily,  as  in  measles;  or 
gradually,  as  in  whooping-cough.  Generallj'  they  are  merely  modifica- 
tions of  preceding  clinical  phenomena.  Very  rarely  is  the  onset  in- 
dicated by  any  rigox's  or  other  marked  premonitory  symptoms.  Pyrexia 
is  a  most  important  sign,  the  temperature  rising  often  to  102°,  103°, 
104°,  or  even  105° ;  the  remissions,  however,  are  considerable,  and 
irregular  as  to  time ;  while  fresh  exacerbations  are  liable  to  occur- 
after  the  temperature  has  become  normal.  The  skin  often  perspires 
freely,  and  is  not  pungent  or  burning  to  the  touch.  The  pulse  increases 
in  frequency,  but  soon  tends  to  become  feeble  or  irregular.  The  local 
symptoms,  when  the  complaint  follows  bronchitis,  are  increased  dy.spnoea, 
the  respirations  being  exceedingly  frequent ;  a  change  in  the  characters 
of  the  cough,  which  often  becomes  short,  harsh,  hacking,  and  painful, 
the  child  endeavouring  to  repress  the  act,  and  presenting  an  expression 
of  pain,  or  crying  on  account  of  the  suffering  pi'oduced  by  the  act;  and 
diminished  expectoration,  the  sputa  being  scarcely  ever  "rusty." 
Physical  signs  are  in  many  cases  exceedingly  uncertain  and  ill-defined. 
In  the  parts  corresponding  to  the  consolidated  portions  of  lung  there  may 
be  increased  vocal  fremitus  ;  deficient  resonance  ;  bronchial  breathing  ; 
small  scattered,  crepitant  or  crackling,  or  sometimes  ringing  rales ;  and 
bronchophonj^  or  bronchial  cough.  Should  a  considerable  mass  of  lung 
become  consolidated,  the  signs  would  be  more  pronounced,  resembling 
more  or  less  those  of  lobar  pneumonia. 

The  course  of  catarrhal  pneumonia  maybe  extremely  acute  and  rapid  ; 
or  sub-acute.  In  the  former  class  of  cases  there  is  generally  great 
i-estlessness  and  anxiety ;  or  the  patient  may  soon  fall  into  a  stupid  and 
apathetic  state.  Signs  of  cyanosis  are  common.  Loss  of  strength  and 
wasting  are  prominent  symptoms,  the  latter  being  especially  marked 
in  the  less  rapid  cases.  The  subsidence  of  the  disease  in  cases  of 
recovery  is  usually  very  gradual  and  protracted,  there  being  no  crisis, 
but  an  irregular  defervescence  by  lysis.  As  already  mentioned,  catarrhal 
pneumonia  may  lead  to  permanent  destructive  changes  in  the  lungs,. 
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but  tubercle  is  then  usually  believed  to  be  the  immediate  cause  of  the 
morbid  changes.  _  _ 

Diagnosis. — The  description  ]ust  given  will  indicate  m  what  respects 
catarrhal  pneumonia  differs  from  ordinary  croupous  pneumonia,  and 
from  simple  bronchitis,  the  complaints  with  which  it  is  most  likely  to 
be  confounded.  It  is  most  important  to  be  always  on  the  look-out  for 
this  condition  in  severe  cases  of  bronchitis,  especially  in  children.  The 
temperature  is  of  great  help  in  diagnosis,  and  may  serve  to  distinguish 
lobular  pneumonia  from  mere  collapse  in  doubtful  cases.  When  the  lung- 
is  extensively  consolidated,  it  may  be  impossible  to  di-aw  any  definite  line 
of  demarcation  between  croupous  and  catarrhal  pneumonia.  Some  cases 
of  acute  phthisis  apparently  begin  as  a  broncho-pneumonia. 

Prognosis. — Catarrhal  pneumonia  is  of  ten  a  serious  and  fatal  disease,, 
e.specially  in  children.  Its  association  with  tuberculosis,  and  termina- 
tion in  phthisis,  must  also  be  borne  in  mind  in  relation  to  prognosis. 

Treatment. — All  lowering  measures  are  decidedly  to  be  avoided  iu 
oases  of  catarrhal  pneumonia.  Ipecacuanha  wine  is  useful,  with  salines, 
when  it  is  associated  with  bronchitis ;  carbonate  of  ammonium,  or 
aromatic  spirit  of  ammonia,  with  senega  or  tincture  of  cinchona  and 
ether,  maybe  given  when  stimulating  remedies  are  indicated.  Abundant 
nourishment  is  required,  with  alcoholic  stimulants  in  many  cases.  JEmetics^ 
are  sometimes  serviceable,  to  aid  in  unloading  the  lungs.  The  continued 
application  of  cold  compresses  or  ice  to  the  chest  has  been  strongly 
recommended  in  acute  catarrhal  pneumonia:  Sinapisms  are  often  of 
much  benefit ;  as  well  as  friction  over  the  chest  Avith  stimulant  lini- 
ments. Great  care  is  requii^ed  during  convalescence  ;  tonics,  cod-liver 
oil,  good  diet,  with  wine,  are  indicated  at  this  time.  Change  of  air  or  a 
sea- voyage  is  often  of  great  service. 


CHAPTER  XTI. 

CHEONIC  INTERSTITIAL  PNEUMONIA.— CIRRHOSIS  OF 
THE  LUNG.— FIBROID  PHTHISIS. -FIBROID  DEGBNE- 
RATION.— INDURATION  WITH  DILATED  BRONCHI. 

etiology  and  Pathology. — The  acute  forms  of  pneumonia  described  in 
the  previous  chapter  may  become  more  or  less  chronic,  but  the  condition 
now  under  consideration  is  essentially  of  this  character.  The  affected 
portion  of  the  lung  becomes  greatly  contracted  and  indurated,  as  well 
as  much  pigmented,  the  air-A'esicles  being  more  or  less  obliterated,  and 
the  bronchial  tubes  usually  dilated.  These  changes  are  generallj^  tq- 
garded  as  being  partly  due  to  proliferation  of  the  normal  interlobular 
and  sub-pleui'a,l  connective-tissue,  and  partly  to  the  formation  of  a 
nuclear  growth,  which  develops  into  extensive  tracts  of  fibroid  tissue  ; 
but  some  pathologists  look  upon  them  as  the  result  of  a  chronic  inflam- 
matory process,  or  of  a  fibroid  change  affecting  the  walls  of  the  alveoli 
themselves. 

rhere  can  be  no  doubt  but  that  in  the  great  majority  of  cases  inter- 
stitial pneumonia  is  secondary  to  some  previous  "pulmonary  affection, 
being  set  up  in  consequence  of  long-continued  irritation.    The  conditions 
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of  whicli  it  may  thus  be  a  sequel  are : — 1.  Acute  croupous  pneumonia 
very  rarely.  2.  Catarrhal  pneumonia  frequently.  3.  Dilatation  of  the 
bronchi,  though  the  late  Dr.  Wilson  Fox  was  of  opinion  that  the  fibroid 
change  is  then  preceded  by  catarrhal  pneumonia.  4.  Collapse  or  com- 
pression of  the  lung  from  any  cau.se.  5.  Pleurisy,  either  after  effusion, 
or  in  connection  with  a  form  of  dry  pleurisy.  6.  Bronchial  irritation 
from  inhalation  of  mineral  and  other  particles,  such  as  steel,  coal  or 
stone  dust,  or  cotton.  7.  Various  pulmonary  lesions,  such  as  phthisis ; 
cancer;  syphilitic  disease;  infarction  or  abscess;  or  injury  to  the  lung. 
In  these  conditions  the  morbid  process  is  usually  localized,  and  may 
really  be  of  a  curative  or  limiting  nature. 

Some  pathologists,  however,  consider  that  interstitial  pneumonia  is  in 
some  instances  essentially  primary,  being,  as  some  suppose,  the  result  of 
a  chronic  inflammation  of  the  interstitial  tissue  ;  or,  as  others  believe, 
a  direct  fibroid  change,  degeneration,  or  substitution  in  the  walls  of 
the  alveoli,  quite  independent  of  inflammation,  which  process  tends  to 
spread  through  the  lung.  jSTo  cases  bearing  out  this  view  have  ever 
come  under  my  own  notice.  It  has  also  been  maintained  that  fibroid 
phthisis  is  always  the  result  of  tubercular  disease. 

As  regards  the  relation  of  dilated  bronchi  to  chi^onic  interstitial 
pneumonia,  doubtless  in  many  cases  the  dilatation  is  secondary  to  the 
induration,  but  probably  the  former  is  sometimes  the  original  morbid 
condition,  and  gives  rise  to  the  fibroid  change. 

Anatomical  Characters. — In  the  early  stage  of  interstitial  pneumonia 
the  pulmonary  tissue  is  congested,  but  it  afterwards  becomes  paler, 
and  may  exhibit  extensive  tracts  of  a  homogeneous-looking,  nucleated 
material.  When  the  process  is  advanced  the  appearances  are  very  charac- 
teristic. The  lung  is  contracted  and  shrunken ;  while  its  tissue  is  hard 
and  dense,  cannot  be  torn,  and  creaks  on  being  cut.  A  section  is  smooth, 
dry,  and  pigmented,  often  presenting  a  marbled  grey  aspect ;  and 
fibrous  bands  or  masses  may  be  seen  traversing  the  surface,  some  of  the 
former  being  probably  obliterated  and  thickened  bronchi  or  blood- 
vessels. The  vesicular  tissue  is  destroyed,  but  many  of  the  bronchi  are 
usually  dilated. 

The  extent  of  lung-structure  involved  varies  considerably.  The 
change  may  be  limited  at  first  to  the  bronchi  and  the  tissue  immediately 
surrounding  them  ;  or  it  may  only  be  visible  around  moi'bid  deposits  or 
cavities.  A  peculiar  feature  of  interest  is  that  the  condition  is  usually 
limited  to  one  lung,  which  it  may  affect  throughout,  or  be  confined  to  its 
base,  apex,  or  middle  poi-tion. 

The  pleura  is  generally  thickened,  sometimes  extremely  so,  and  its 
surfaces  are  adherent.  The  lobes  of  the  lung  are  also  often  united  by 
dense  fibrous  tissue.  Compensatory  emphysema  is  common  in  unaffected 
parts  of  the  lungs  ;  and  other  morbid  conditions  are  frequently  seen,  of 
which  the  chronic  pneumonia  is  a  sequel. 

Symptoms. — Interstitial  pneumonia  runs  a  very  chronic  course,  audits 
symptoms  at  first  are  indefinite,  but  when  fully-established  the  disease 
is  indicated  by  well-mai^ced  clinical  characters.  The  local  symptoms 
include  dragging  pains  about  the  sides ;  shortness  of  breath ;  and  cough, 
which  is  often  irritable,  but  at  the  same  time  difficult  and  ineffectual,  or 
it  comes  on  in  fits,  and  may  be  accompanied  with  sputum  characteristic 
of  dilated  bronchi,  but  in  many  cases  there  is  little  or  no  expectoration. 
Tlie  complaint  is  often  attended  with  general  symptoms,  namely,  very 
gradual  loss  of  flesh  and  strength,  ansemia,  and  sometimes  night-sweats  ; 
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but  pyrexia,  is  absent  as  a  rule,  or  is  but  slight.  After  a  time  signs  of 
obstructed  circulation  in  connection  with  the  right  side  of  the  heart  and 
venous  system  may  supervene. 

Physical  Signs. — These  indicate  dense  induration  and  contraction 
of  the  lung-tissue  ;  which  may  be  combined  with  signs  of  cavities  due 
to  enlarged  bronchi,  or  with  other  conditions.  1.  The  chest  is  more  or 
less  retracted  on  the  affected  side,  often  to  an  extreme  degree.  2.  Move- 
ment is  markedly  deficient  or  absent.  3.  Vocal  fremitus  may  be  increased, 
but  is  usually  diminished.  4.  Percussion  gives  a  hard,  wooden,  high- 
pitched  sound ;  with  marked  sense  of  resistance.  Occasionally  the 
sound  is  tubular  in  some  parts.  5.  Ufspiration-sounds  differ  in  different 
parts,  being  weak  or  absent,  bronchial,  tubular,  or  occasionally  cavernous, 
owing  to  the  presence  of  dilated  bronchi  or  cavities.  After  a  cough  the 
breath-sounds  are  frequently  heard  where  previously  absent.  6.  Various 
rales  may  be  audible  in  dilated  bronchi  or  cavities.  7.  Vocal  resonanceis 
variable,  being  deficient,  bronchophonic,  or  occasionally  pectoriloquous. 
8.  The  heart  is  often  displaced  towards  the  affected  side ;  the  oj^posite 
lung  is  enlarged  and  encroaches  in  this  direction  ;  and  the  diaphragm, 
liver,  or  stomach  may  be  drawn  up. 

Treatment. — The  management  of  chronic  interstitial  pneumonia  is 
really  that  of  a  chronic  form  of  phthisis.  ISTourishing  diet  is  necessary, 
with  tonics,  iron,  and  cod-liver  oil.  Counter-irritation  is  often  useful, 
especially  by  means  of  tincture  of  iodine.  Iodide  of  potassium  has 
been  recommended  internally,  for  the  purpose  of  promoting  absorption, 
but  it  is  of  very  questionable  value.  Cough  must  be  alleviated,  and 
expectoration  improved,  by  means  of  the  usual  remedies.  The  patient 
must  be  warned  against  imnecessary  exertion  if  the  disease  is  extensive,, 
as  this  is  sure  to  bring  on  shortness  of  breath. 


CHAPTER  XIII. 

GANGRENE  OF  THE  LUNG. 

.Etiology. — Gangrene  of  the  pulmonary  tissues  is  immediately  due  to 
the  action  of  putrefactive  micro-organisms,  but  it  may  arise  under  the 
following  circumstances  : — L.  As  the  result  of  local  causes,  such  as  acute 
or  chronic  pneumonia,  phthisis,  cancer,  hydatids,  bronchial  dilatation, 
aneurism,  foreign  bodies  or  particles  of  food  in  the  bronchi,  or  septic 
materials  inhaled  from  the  moiith,  throat,  or  larynx.  2.  From  obstruction 
of  one  or  more  of  the  pulmonary  vessels  by  an  embolus,  especially  if 
dei'ived  from  a  septic  focus.  3.  In  connection  with  blood-poisoning,  as  in 
low  fevers,  pyaemia  or  septictemia,  glanders,  or  poisoning  by  venomous 
animals.  4.  Asa  consequence  of  extreme  exhaustion,  arising- from  want  of 
food  and  bad  hygienic  conditions,  or  from  disease.  6.  In  certain  nervous- 
diseases,  pulmonary  gangrene  being  observed  occasionally  in  cases  of 
dementia,  alcoholism,  and  epilepsy.  Here  the  lesion  is  probably  due 
generally  to  the  entrance  into  the  bronchi  of  particles  of  food.  Gangrene 
of  the  lung  is  most  likely  to  occur  in  those  who  are  old,  intemperate,  or 
diabetic. 

Anatomical  Characters. — Pulmonary  gangrene  is  either  circumscribed 
or  diffuse.    In  the  circumscribed  variety,  which  is  the  usual  form,  the 
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part  involved  is  distinctly  defined,  but  its  extent  varies  much.  The 
size  generally  ranges  from  that  of  a  hazel-nut  to  a  walnut,  but  a  con- 
siderable portion  of  a  lobe  may  become  gangrenous.  The  lower  lobes, 
and  the  superficial  parts  of  the  lungs,  are  most  liable  to  be  affected! 
The  gangrenous  portion  soon  becomes  moist,  soft  or  pulpy,  bluish- 
green,  and  extremely  foetid  ;  or  it  may  have  a  greenish-black  core,  Avith 
broken-down  lung-tissue  around,  a  stinking,  irritating  liquid  escaping 
on  pi-essure.  Tiie  pi^oducts  may  be  discharged  through  a  bronchus, 
leaviBg  a  ragged  sloughy  cavity,  often  with  inflamed  tissue  around. 
Vessels  frequently  traverse  this  space,  but  as  the  blood  contained  in 
them  is  coagulated,  haemorrhage  does  not  take  place  as  a  rule.  Rarely 
it  communicates  with  the  pleural  cavity,  or  even  opens  into  the  sub- 
•cutaneous  cellular  tissue,  in  consequence  of  adhesions  having  formed 
between  the  contiguous  surfaces  of  the  pleura.  Subsequently  in  very 
•exceptional  cases  a  fibrous  capsule  is  developed,  the  sphacelated  portion 
is  expelled,  and  a  cavity  secreting  healthy  pus  remains,  which  may 
ultimately  close  up  and  cicatrize. 

The  diffuse  form  of  pulmonary  gangrene  does  not  present  any  line  of 
demarcation,  but  runs  into,  or  is  mixed  up  with  congested,  inflamed,  or 
oedematous  lung-tissue.  A  whole  lobe  or  even  the  greater  part  of  a 
lung  may  be  implicated,  being  more  or  less  softened,  sometimes  in  a 
state  of  pul^Diness ;  of  a  greenish  or  brownish-black  or  black  colour ; 
more  or  less  saturated  with  a  dirty  greyish-black  liquid  ;  and,  in  short, 
in  the  condition  of  a  moist,  stinking,  putrid  slough. 

Symptoms.  —  The  only  symptoms  which  are  chai-acteristic  of  gangrene 
of  the  lung  are  an  extremely  fcetid  and  peculiar  smell  of  the  breath, 
especially  after  a  cough ;  with  the  expectoration  of  gangi'enous  matters, 
■emitting  a  similar  foul  odour,  and  in  which  fx^agments  of  lung-tissues 
can  be  detected.  The  former  may  precede  the  latter  symptom  for 
some  days,  and  it  is  sometimes  only  observed  at  intervals.  It  must  be 
remembered,  however,  that  the  breath  may  be  very  offensive  in  some 
cases  of  chronic  bronchitis,  and  in  connection  with  dilated  bronchi  or 
certain  cavities.  On  the  other  hand,  if  the  gangrenous  part  does  not 
communicate  with  a  bronchus  there  may  be  no  bad  smell.  The  sputa 
subsequently  become  foul  and  frothy;  partly  liquid,  partly  muco- 
purulent; often  dirty-looking,  and  brownish  or  blackish  in  colour*; 
while  they  contain  gangrenous  particles,  occasionally  fat  crystals, 
bacteria,  leptothinx,  and  elastic  fibres.  More  or  less  blood  is  often 
present,  and  death  may  result  from  profuse  hasmorrhage.  On  standing 
the  sputa  separate  into  layers,  and  a  thick  sediment  falls.  The  general 
symptoms  in  most  cases  are  those  of  extreme  depression,  adyiiamia, 
and  collapse,  accompanied  with  low  nervous  phenomena,  ending  in 
speedy  death.  If  the  gangrenous  materials  are  swallowed,  sevei-e 
diaiThoea,  with  tympanites,  is  liable  to  set  in.  Emboli  may  be  carried 
from  the  lung,  which  originate  septic  lesions  elsewhere.  Occasionally 
death  takes  place  slowly,  preceded  by  the  signs  of  hectic  fever  ;  or  very 
rai^ely  recovery  ensues. 

Physical  Signs. — Gangrene  is  often  preceded  by  the   signs  of 
pneumonic  consolidation.    If  not,  there  is  at  first  merely  indistinct 
•  breathing,  with  moist  rales;  followed,  if  the  gangrene  is  circumscribed, 
by  more  or  less  mai-ked  signs  of  a  cavity,  containing  thin  fluid.  Exten- 
sive bronchitis  or  pleurisy  is  often  set  up,  with  corresponding  signs. 

Diagnosis. — This  is  founded  upon  the  smell  of  the  expii-ed  air,  and 
the  characters  of  the  expectoration,  taken  along  Avith  the  cii-cumstances 
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Tinder  which  pulmonary  gangrene  arises.  The  signs  of  the  development 
of  a  cavity  under  observation  aid  the  diagnosis.  The  condition  has  more 
especially  to  be  distinguished  from  bronchiectasis.  This,  however,  is 
a  chronic  affection,  with  peculiar  characters ;  and  the  expectoration  con- 
tains pings,  which  are  not  seen  in  gangrenous  sputum. 

Prognosis  is  necessarily  exceeding  grave  in  cases  of  pulmonary  gan- 
o-reiie,  the  termination  being  generally  fatal. 

"  Treatment. — The  measures  to  be  adopted  are  to  administer  abundant 
nourishment,  as  well  as  large  quantities  of  alcoholic  stimulants,  with 
ammonia,  bark,  ether,  camphor,  mineral  acids,  or  quinine  ;  to  use  fre- 
quent inhalations  of  creasote,  carbolic  acid,  turpentine,  or  similar 
ao-ents ;  to  encourage  expectoration  in  every  possible  way ;  and  to  make 
the  patient  gargle  freely  with  some  antiseptic,  especially  Condy's  fluid, 
and  drink  a  solution  of  chlorate  of  potassium.  Various  antiseptics  have 
been  recommended  internally,  such  as  carbolic  acid  or  sulpho-carbolates, 
sulphites,  hypochlorites,  yeast,  or  garlic.  Should  the  disease  become 
chronic,  as  well  as  during  convalescence  in  those  cases  in  which  recoveiy 
ensues,  tonics  are  needed,  with  cod-liver  oil,  change  of  air,  nutritious  diet 
and  otlier  measures  for  improving  the  general  health. 


CHAPTER  XIV. 

EMPHYSEMA  OF  THE  LUNGS. 

Two  primary  forms  of  pulmonary  emphysema  are  recognized,  named 
respectively  vesiculak  and  interlobular.  Vesicular  emphysema  is 
•characterized  by  enlargement  of  air-vesicles,  resulting  either  from  their 
excessive  distension,  from  destruction  of  the  septa,  or  from  both  causes 
■combined.  Interlobular  emphysema  signifies  the  presence  of  air  in  the 
sub-pleural  and  interlobular  cellular  tissue,  which  is  usually  the  conse- 
quence of  rupture  of  air-vesicles. 

I.    Vesicular  Bmphtsbma. 

51tiology  and  Pathology. — Within  the  compass  of  vesicular  emphy- 
sema, as  just  defined,  cases  are  comj^rised  which  differ  considerably  in 
their  nature,  clinical  aspects,  and  importance.  They  may,  however,  be 
conveniently  arranged  under  four  groups,  though  these  are  frequently 
more  or  less  associated,  namely  : — 1.  Acute  emphysema,  either  general  or 
local.  2.  Chronic  hypertrophous  or  "  large-lunged"  (J emier).  3.  Chronic 
limited  or  "  lobular."  4.  Atrophous  or  "  small-lunged  "  ( Jenner).  It 
Will  be  convenient  first  to  consider  their  aetiology  as  a  whole,  and  then 
to  indicate  the  special  causation  of  the  several  forms. 

(-4.)  Immediate,  direct,  or  determining  causes. — •!.  Inspiratory  theory. 
According  to  this  view  emphysema  is  the  result  of  excessive  or  long- 
continued  distension  of  the  air-vesicles  during  inspiration.  Thus  it 
IS  supposed  that  general  emphysema  may  arise  as  a  consequence  of 
Qiminished  expiratory  force,  such  as  that  which  accompanies  the  loss  of 
elasticity  in  the  lungs  and  chest-walls  in  old  age,  the  inspiratory  force 
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remaining  unimpaired._  Hence  the  lungs  are  kept  constantly  distended, 
the  more  so  in  proportion  to  the  vigour  with  which  inspiration  is  per- 
formed. Again,  when  portions  of  the  lungs  are  from  any  cause,  such 
as  pleimtio  adhesions,  collapse,  or  consolidation,  rendered  partially  or 
entirely  incapable  of  expansion,  the  air  which  ought  to  enter  these 
unused  portions  during  inspiration  passes  into  other  parts,  and  stretches 
their  vesicles  unduly.  This  is  named  vicarious  emphysema.  The  late 
Dr.  C.  J.  B.  Williams  believed  that  in  this  way  emphysema  is  originated 
in  bronchitis,  the  secretions  formed  or  the  thickened  mucous  membrane 
obstructing  some  of  the  bronchi,  and  preventing  the  air  from  entering 
the  cori-esponding  vesicles,  whilst  those  which  arc  adjacent,  and  have 
free  tubes  communicating  with  them,  receive  an  excessive  amount  of 
air.  On  the  other  hand,  Laennec  held  the  view  that  the  vesicles  ter- 
minating the  obstructed  bronchi  become  themselves  dilated,  in  conse- 
quence of  air  entering  during  inspiration  Avhich  cannot  be  forced  out 
during  expiration  ;  emphysema  thus  produced  was  termed  substantive. 
It  has  been  argued  against  this  theory  that  expiration  is  a  more  power- 
ful act  than  inspiration  ;  to  which  it  is  replied  that  a  forced  expiratory 
effort  has  very  little  influence  in  emptying  the  air- vesicles,  especially  if 
the  smaller  tubes  are  obstructed. 

2.  Eocpiratory  theory.  Sir  William  Jenner  strongly  advocates  the 
theory  that  emphysema  is  commonly  the  result  of  violent  expiratory' 
efforts  with  partial  closure  of  the  glottis,  such  as  are  associated  with 
coughing,  lifting  heavy  weights,  playing  wind-instruments,  and  various 
other  actions.  There  are  certain  parts  of  the  lungs  which  are  much 
less  supported  and  compressed  by  the  chest-walls  and  surrounding 
structures  than  others,  and  hence  they  yield  under  the  pressure  of  air 
from  within,  and  become  distended.  This  applies  especially  to  the 
apices,  the  anterior  margins,  and  the  edges  of  the  bases  of  these  organs, 
particularly  the  left.  The  tendency  to  the  development  of  emphysema 
in  this  way  is  greater  in  proportion  to  the  degree  in  which  the  lung  is- 
inflated ;  to  the  obstruction  against  the  escape  of  air  through  the  air- 
passages  ;  to  the  force  which  is  exercised  in  its  attempted  expulsion ; 
and  to  the  want  of  compression  and  support  of  the  lung-tissue. 

Niemeyer  laid  much  stress  on  the  direction  of  the  expiratory  force  in 
originating  emphysema.  He  wrote,  "  in  all  these  acts  (i.e.,  coughing, 
straining,  etc.)  contraction  of  the  chest  is  effected  by  vigorous  upheaval 
of  the  diaphragm.  The  result  is  the  expulsion  of  a  strong  cuiTent  of 
air  from  the  lower  bronchi,  the  direction  of  which  is  obliquely  upward, 
and  if  the  air  be  prevented  from  escaping  through  the  larynx,  a  portion 
of  it,  in  a  comiDressed  state,  must  be  driven  into  the  upper  bronchi, 
whose  direction  is  obliquely  downward.  By  the  centrifugal  pressure- 
exerted,  by  the  air  thus  compressed,  upon  the  vesicles  of  the  upper  lobes- 
of  the  lung,  and  upon  the  adjacent  thoi-acic  wall,  the  latter  become- 
distended  as  far  as  it  is  possible  for  them  to  yield." 

3.  Another  view  commonly  held  is  that  emphysema  depends  essen- 
tially upon  a  primary  nutritive  change  in  the  walls  of  the  air-vesicles. 
Villemin  describes  a  "  hypertrophy  of  the  elements  of  the  vesicular 
membrane,  causing  an  extension  of  this,  and  an  increase  in  the  capacity 
of  the  vesicles."  Cohnheim  thought  that  there  is  probably  a  defect  in 
development  of  the  elastic  tissue-fibres,  giving  rise  to  a  congenital 
pulmonary  weakness.  In  cases  of  confirmed  emphysema  nutritive 
changes  in  the  pulmonary  structures  are  constantly  seen  ;  and  should 
the  air-vesicles  be  impaired  in  their  resisting  power,  they  are  far  more- 
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liable  to  become  distended  by  any  force  acting-  upon  tlieni  from  within. 
Hence  in  old  persons  one  attack  of  bronchitis  will  often  set  up  a  con- 
siderable amount  of  emphysema;  and  when  chronic  bronchitis  or 
pulmonary  congestion  has  existed  for  a  length  of  time,  the  resulting 
alterations  in  structure  render  the  vesicles  much  more  liable  to  become 
distended.  Atrophous  emphysema  is  the  consequence  of  a  primary 
degeneration,  the  partitions  wasting  and  disappearing,  several  vesicles 
beino-  thus  thrown  into  one.  In  other  forms  of  the  complaint,  however, 
deo'enerative  changes  must  probably  be  rather  looked  upon  -ds  predispos- 
ing or  ''permanence  securing"  causes  of  emphysema,  as  Sir  William 
Jenner  terms  them,  than  as  actual  determining  causes.  These  morbid 
chano-es  will  be  further  considered  under  the  Anatomical  Charactkrs. 

4.  °The  late  Dr.  Brown- Sequard,  on  the  foundation  of  certain  experi- 
ments, concluded  that  nervous  disturbances  in  the  pneumogastric  play  a 
part  in  the  production  of  emphysema,  along  with  the  mechanical  forces 
of  forced  inspiration  and  expiration.  Dr.  Auld,  of  Glasgow,  as  the 
result  of  his  investigations,  which  will  be  presently  alluded  to,  seems 
inclined  to  think  that  there  may  be  a  primary  tropho-neurosis  in  cases  of 
idiopathic  or  substantive  emphysema,  due  to  the  action  of  a  poison  on 
the  nerve-endings  in  the  lungs,  or  to  more  obscure  causes. 

;■).  Freund's  theory  is  that  in  some  cases  there  is  a  primary  chronic 
enlargevient  of  the  chest,  in  consequence  of  hypertrophy  and  rigidity  of  the 
cartilages,  and  that  the  lungs  become  distended  and  emphysematous  in 
order  to  fill  up  the  increased  space. 

No  exclusive  theory  as  to  the  mode  of  production  of  emphysema  can 
be  applicable  to  all  cases  ;  and  in  many  instances  undoubtedly  more  than 
one  of  the  causes  just  considered  have  contributed  to  the  development  of 
the  morbid  changes. 

(5).  Exciting  causes. — 1.  Emphysema  is  liable  to  arise  in  connection 
"with  several  respiratory  aifections,  namely,  bronchitis,  especially  chronic 
dry  catarrh ;  consolidation,  collapse,  or  destruction  of  portions  of  the 
lung  from  any  cause;  or  extensive  pleuritic  adhesion  or  effusion. 
2.  Whooping-cough  is  a  common  cause  in  children.  3.  Croup  and  other 
affections  which  obstruct  the  main  wind-pipe,  and  excite  much  cough  at 
the  same  time,  are  often  followed  by  emphysema.  4.  Cardiac  diseases 
"which  lead  to  chronic  pulmonary  congestion  materially  aid  in  its  produc- 
:  tion,  by  inducing  degenerative  changes  in  the  walls  of  the  air-vesicles. 
5.  Emphysema  may  be  directly  originated  by  playing  Avind-instruments, 
excessive  athletic  exercises,  lifting  heavy  weights,  straining  at  stool, 
climbing  hills,  and  other  forms  of  exertion. 

(C).  Predisposing  causes. — Hereditary  influence  is  I'egarded  by  some 
I  authorities  as  strongly  predisposing  to  emphysema,  especially  in  those 
cases  m  which  it  comes  on  during  early  life,  but  this  is  by  no  means 
cei-tnin.  The  complaint  is  by  far  most  frequent  in  persons  advanced  in 
years.  Children,  however,  often  suffer,  in  consequence  of  their  liability 
to  pulmonary  affections,  and  the  weakness  of  their  chest-walls,  apart 
from  any  hereditary  tendency  ;  and  emphysema  is  not  uncommonl}^  well- 
marked  in  young  persons.  Grouty  and  obese  subjects  are  decidedly  pre- 
flispcsed  to  emphysema. 

U->).  Special  aiiology. — The  causation  of  the  sevei'al  forms  of  emphy- 
sema demands  brief  consideration.  What  is  termed  acute  general  emphy- 
>""m(t,  which  is  common  in  connection  with  extensive  bronchitis,  is  due  to 
iin  inability  to  expel  the  air  out  of  the  lungs,  in  conse(|uence  of  obsti-uctimi 
ft  the  bronchi,  and  it  therefore  accumulates  in  the  small  air-tubes  and 
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air-vesicles,  and  inflates  the  lungs.  This  condition  may  be  conveniently 
named  insvfiation  or  inspiratory  expansion,  for  there  is  no  actual  disease, 
but  merely  an  inflation  of  the  lungs,  which  will  subside  if  the  obstruction 
is  speedily  removed,  but  if  this  does  not  happen  permanent  emphysema 
is  liable  to  become  established. 

The  main  difficulty  lies  in  determining  the  mode  of  production  of 
chronic  hypertrophous  emphysema  following  chronic  bronchial  cataiTh. 
It  is  i-egarded  by  many  as  being  inspiratory  in  its  origin,  but  Sir 
William  Jenner  considers  it  to  be  the  result  of  forcible  expiration,  and 
explains  its  general  distribution  by  the  fact  that  as  the  lungs  and  chest 
enlarge,  the  relative  position  of  the  former  to  the  ribs  and  intercostal 
spaces  becomes  constantly  changed,  so  that  successive  portions  of  the 
lung  are  brought  into  correspondence  with  the  spaces,  and  these  being 
less  supported  than  the  parts  opposite  the  ribs,  they  are  unduly  dis- 
tended during  cough,  and  thus  the  lungs  ultimately  become  more  or 
less  emphysematous  throughout,  though  the  condition  is  at  the  same 
time  most  marked  at  the  apices  and  margins,  which  ai^e  least  supported 
of  all. 

Localized  emphysema,  whether  acute  or  chronic,  is  probably  as  a  i"ule 
developed  during  expiration.  In  some  instances  it  is  inspiratory  in  its 
origin,  being  either  substantive  or  vicarious. 

Ordinary  atrophous  emphysema  is  merely  due  to  wasting  of  the  septa, 
which  become  more  or  less  obliterated,  so  that  the  vesicles  coalesce  in 
various  degrees  ;  in  short,  it  consists  in  an  atrophy  of  the  lung-tissues, 
usually  observed  in  old  age,  along  with  other  atrophic  and  degenerative 
changes. 

Anatomical  Characters. — In  acrtfe  general  emphysema  the  lungs  are 
distended  throughout ;  and  do  not  collapse,  or  may  even  bulge  forwards 
when  the  chest  is  opened.  The  degree  of  expansion  varies  much.  The 
organs  appear  pale,  the  capillaries  being  stretched,  and  their  net-work 
enlai'ged.    The  bronchi  will  be  found  to  be  more  or  less  obstructed. 

Chronic-  hypertrophous  emphysema  is  also  attended  with  enlargement 
of  the  lungs,  and  on  opening  the  thorax  these  organs  are  seen  to  extend 
beyond  their  ordinary  limits,  often  covering  the  pericardium  com- 
pletely, and  they  may  protrude,  or  collapse  only  very  imperfectly,  the 
degree  of  distension  depending  upon  the  extent  of  the  disease.  Though 
the  morbid  condition  is  more  or  less  general,  the  apices,  the  anterior 
borders,  and  other  parts  of  the  lungs  which  are  least  supported,  present 
the  most  marked  evidences  of  the  change,  and  the  surface  is  usually 
more  affected  than  the  deeper  parts.  The  emphysematous  portions  have 
a  peculiar  soft  feel,  compared  to  that  of  a  "  cushion  of  down,"  and  they 
retain  the  impression  of  the  finger,  elasticity  being  impaired.  The  so- 
called  ci-epitant  sensation  of  healthy  lung  is  deficient  or  absent;  and  on 
cutting,  a  dull  creaking  sound  is  often  heard.  The  affected  tissue  is  pale, 
bloodless,  and  dry,  but  presents  irregular  spots  of  black  pigment,  sup- 
posed to  be  derived  from  altered  blood  contained  in  obliterated  capillaines. 
The  vesicles  are  seen  to  be  enlarged  more  or  less,  varying  usually  from 
a  hemp-seed  to  a  pea  in  size,  but  often  many  of  them  are  thrown  into  one, 
thus  giving  rise  to  irregular  spaces  of  considerable  dimensions,  which 
are  traversed  by  slender  bands,  the  septa  being  either  visible  as  .slight 
ridges,  or  having  disappeared  entirely.  Contiguous  lobules  may  freely 
communicate,  and  ultimately  nothing  may  be  left  but  a  coarse  network. 
These  appearances  are  best  observed  after  inflating  the  lung,  drying  it, 
and  then  making  a  section. 
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The  nature  of  the  changes  which  the  alveolar  walls  undergo  in  emphy- 
sema has  been  much  discussed,  but  there  is  no  reason  whatever  to  sup- 
pose that  these  should  be  identical  in  all  cases.  The  violence  of  the 
pressure  of  the  air  which  originates  the  emphysematous  condition  may 
rupture  the  septa  and  walls  of  the  air- vesicles  directly,  but  usually  theii- 
destruction  is  gradual.  They  become  stretched  and  atrophied;  present 
perforations  varying  in  size  and  number  ;  and  ultimately  only  traces  of 
them  are  seen,  or  they  may  disappear  altogether.  The  structural  altera- 
tions which  have  been  described  are  the  formation  of  an  imperfect  fibrous 
tissue,  inducing  toughness  and  thickening,  as  the  result  of  long-con- 
tinued congestion  (Jenner)  ;  or  fatty  degeneration  (Rainey).  Dr. 
Waters,  of  Liverpool,  considers  that  there  is  a  primary  mal-nutrition  of 
the  pulmonary  tissue  leading  to  its  degeneration,  but  its  exact  nature 
he  has  been  unable  to  ascertain.  The  elastic  and  other  elementary 
tissues  finally  disappear.  The  capillaries  in  the  affected  part  become 
stretched,  narrowed,  or  obliterated  ;  or  some  of  them  may  even  rupture. 
Ultimately  they  are  absorbed,  and  only  pigment  is  left,  the  remains  of 
the  colouring  matter  of  the  blood. 

Dr.  Auld  has  more  recently  investigated  the  morbid  anatomy  of 
■emphysema,  and  has  arrived  at  the  following  i-esults  : — In  recent  cases  of 
partial  emphysema  he  found  that  the  earliest  anatomical  change  consists 
in  enlarsrement  and  division  of  the  nuclei  in  the  walls  of  the  air-cells, 
which  he  supposes  to  be  reactive  in  character,  and  of  a  compensatory 
nature,  induced  by  the  heightened  tension  of  air.  In  lobar  emphysema, 
however,  he  believes  that  the  earliest  changes  are  of  a  degenerative 
■charactei',  and  these  speedily  follow  the  formative  activity  of  the  mural 
corpuscles  in  the  other  case.  The  protoplasm  becomes  highly  granular, 
and  all  but  disappears,  and  the  delicate  connective  tissue  likewise 
becomes  granular  and  riddled  with  holes,  which  enlarge  and  coalesce. 
The  capillaries  only  begin  to  disappear  when  these  destructive  altera- 
tions are  fairly  established.  No  structural  alterations  can  be  made  out 
in  the  elastic  fibres  until  a  comparatively  advanced  stage  of  the  disease, 
and  even  then  only  the  finest  of  these  seem  affected.  The  change  con- 
sists in  a  finely  granular  degeneration.  Dr.  Auld  also  lays  stress  upon 
the  occurrence  of  fibroid  changes  of  a  particular  character  and  distribu- 
tion in  emphysematous  lungs,  especially-  in  those  cases  in  which  the 
condition  seems  to  originate  as  an  independent  affection  not  due  to 
chronic  bronchitis.  He,  moreover,  found  marked  interstitial  changes  in 
the  nerves  in  all  cases  of  extensive  emphysema,  with  usually  wasting 
and  granularity  of  many  of  the  fibres. 

In  the  localized  variety  of  emphysema  the  appearances  are  confined 
to  certain  parts,  especially  the  apices,  and  the  anterior  and  lower  edges, 
being  similar  to  those  described  as  characteristic  of  the  more  extensive 
form,  but  usually  in  a  less  marked  degree. 

In  true  atrophous  emphy-sema  the  lungs  are  diminished  in  size  ;  shrink 
into  a  very  small  bulk  when  the  chest  is  opened  ;  and  are  very  light. 
The  divisions  between  the  lobes  are  unusually  vertical.  The  pulmonary 
tissue  is  pale,  but  much  pigmented,  dry,  and  deficient  in  elasticity.  The 
air-vesicles  are  enlarged,  owing  to  atrophy  of  their  septa. 

Other  morbid  conditions  are  usually  seen  in  emphysematous  lungs, 
such  as  bronchitis,  collapse  in  some  parts,  not  uncommonly  dilated 
bronchi,  or  even  phthisis.  Pleuritic  adhesions  are  genei-ally  present.  The 
chest-walls  are  usually  more  or  less  rigid.  When  emphysema  is  exten- 
sive, the  contiguous  structures  arc  displaced.    Different  statements  have 
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been  made  as  to  tlie  position  of  the  heart.  My  own  observations  would 
lead  me  to  agree  with  those  who  describe  this  organ  as  lying  with  the 
right  border  more  or  less  horizontally  on  the  diaphragm,  and  the  apex 
displaced  to  the  left  and  downwards.  Its  right  cavities  tend  to  become 
dilated  and  hypertrophied  in  conrsc  of  time,  and  the  tricuspid  orifice 
enlarged  and  incompetent.  Should  these  changes  take  place,  all  the 
organs  of  the  body  become  subsequently  the  seat  of  venous  congestion 
and  its  consequences. 

Symptoms. — It  is  only  the  chronic  hypertrophous  form  of  emphysema 
which  leads  to  any  prominent  symptoms,  and  these  are  chiefly  of  an  in- 
direct character.  This  condition  interferes  with  the  due  aeration  of  the 
blood,  w^hile  the  pulmonary  circulation  is  obstructed  from  various  causes, 
but  especially  on  account  of  the  destruction  of  the  capillaries ;  conse- 
quently the  right  side  of  the  heart  is  affected,  in  time  becoming  the  seat 
of  dilatation  and  hypertrophy,  with  tricuspid  regurgitation  ;  the  general 
venous  system  thus  becomes  overloaded,  the  various  tissues  and  organs 
being  then  permanently  congested,  leading  to  dropsy  and  important 
organic  changes.  The  lungs,  moreover,  are  generally  the  seat  of  bron- 
chial catarrh  or  other  morbid  conditions  ;  and  fits  of  spasmodic  asthma 
or  acute  attacks  of  bronchitis  are  very  liable  to  occur. 

Dyspnoea,  differing  in  kind  and  degree,  is  the  main  symptom  directly 
due  to  emphysema.  At  first  there  is  merely  "  shortness  of  breath  "  on 
exertion,  especially  on  going  upstairs  or  up  a  hill,  but  ultimately  moi'e- 
or  less  persistent  expiratory  dyspnoea  is  experienced,  accompanied  with  a 
sense  of  discomfort  and  uneasiness.  After  a  meal  the  breathing  tends 
to  become  worse,  especially  should  the  patient  be  dyspeptic,  which  is 
often  the  case.  The  dyspno?a  becomes  necessarily  much  aggravated 
should  bronchitis  or  asthma  supervene.  Cough  is  frequently  present, 
but  is  usually  the  result  of  bronchial  catarrh,  when  it  is  attended  with  ex- 
pectoration ;  otherwise  it  is  dry.  There  is  no  actual  pain  in  the  chest 
directly  dependent  upon  emphysema ;  but  a  dragging  or  even  painful 
sensation  may  be  experienced  just  below  the  eusiform  cai'tilage. 

Other  symptoms  which  may  be  observed  in  cases  of  emphysema  are 
indirect.  Those  due  to  interference  with  the  circulation  will  be  more 
appropriately  described  in  connection  with  heart-diseases.  .  As  the 
result  of  the  increased  breathing  efforts  the  respiratory  muscles  often 
hypertrophy ;  hence  the  neck  appears  to  be  large.  The  fat  may  be 
absorbed,  giving  rise  to  an  appearance  of  wasting,  wath  strongly- 
mai^ked  features ;  but  many  emphysematous  patients  are  more  or  less 
obese.  The  symptoms  due  to  imperfect  blood- aeration  present  the 
usual  characters,  only  that  they  are  gradually  produced ;  and  there  is 
generally  a  feeling  of  apathy  and  languor,  with  a  flabby  and  relaxed 
state  of  the  muscles,  from  this  cause. 

Physical  Signs. — These  will  necessarily  differ  much,  according  to 
the  extent  and  variety  of  the  emphysema;  and  the  morbid  conditions 
with  which  it  is  associated.  1.  81iape  and  size  of  the  chest.  In  general 
hypertrophous  emphysema  the  chest  is  usually  more  or  less  enlarged 
bilaterally,  either  throughout,  or  only  in  its  upper  or  lower  part.  It 
may  assume  a  permanent  inspiratory  form,  or  even  go  beyond  this,  be- 
coming "barrel-shaped  "  and  almost  circular.  There  is  often  a  rounding 
of  the  chest  in  front,  and  of  the  back  behind,  but  sometimes  this  change 
in  contour  is  chiefly  observed  on  one  or  other  of  these  aspects.  The 
ribs  become  more  horizontal,  and  the  intercostal  spaces  wider,  in  propor- 
tion to  the  enlargement ;  while  the  cartilages  are  frequently  quite  rigid. 
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In  localized  emphysema  there  may  be  corresponding  bulging.  Atrophous 
emphysema  is  associated  with  a  small  chest,  the  ribs  being  very  oblique, 
the  lower  ones  almost  vertical.  2.  Respiratory  viovements.  Expansion 
is  more  or  less  deficient  or  absent,  and  there  may  be  mei-ely  a  general 
elevation  of  the  chest.  Expiration  tends  to  be  prolonged.  3.  Percussion 
reveals  increased  area  of  the  pulmonary  sound,  especially  over  the  pre- 
cordium,  except  in  atrophous  emphysema.  In  most  cases,  also,  there  is 
hyper-resonance,  with  fall  in  pitch,  the  percussion-sound  tending 
towards  a  tympanitic  type.  If  the  distension  of  the  lungs  is  extreme 
the  tone  is  muffled,  with  undue  resistance.  4.  Respiratory  sounds.  The 
most  important  changes  noticed  in  pronounced  hypertrophous  emphy- 
sema are  weakness  of  the  breath-sounds,  and  marked  prolongation  of  the 
expiratory  sound.  The  extent  over  which  they  ai-e  heard  is  increased. 
5.  A.  crepitant  rale  is  sometimes  heard  in  connection  with  emphysematous 
vesicles  on  deep  inspiration.  Adventitious  sounds  due  to  bronchial 
catarrh  are  of  ten  present,  especially  and  si6i7a«i  r/ioMc/ii.  6.  Vocal 

fremitus  and  resonance  are  impaired,  but  are  quite  unreliable.  They 
may  be  observed  over  a  larger  area  than  usual.  7.  There  are  signs  of 
displacement  of  organs  in  cases  of  extensive  emphysema,  especially  of  the 
heart  and  liver.  Epigastric  impulse  is  common.  8.  The  veijis  in  the 
nech  often  exhibit  signs  of  obstruction  to  the  circulation,  after  the  right 
side  of  the  heart  has  become  affected. 

Diagnosis. — In  a  pronounced  case  chronic  hypertrophous  emphysema 
is.  evident  at  a  glance,  or  requii-es  but  a  very  cursory  examination  of  the 
chest  to  determine  its  existence.  Its  lesser  degrees  can  only  be  made 
out  by  more  careful  investigation,  especially  by  percussion,  which  indi- 
cates extension  of  the  lungs  beyond  their  ordinary  limits  in  early  cases. 
In  this  way  localized  emphysema  may  also  often  be  recognized.  It  is 
necessary  to  distinguish  between  the  different  forms  of  distended  lungs 
commonly  included  under  the  term  emphysema,  and  here  all  the  circum- 
stances of  the  case  must  be  taken  into  consideration.  It  may  not  be 
practicable,  however,  to  draw  an  absolute  line  between  what  may  be 
regarded  as  a  healthy  development  of  the  lungs,  and  an  actual  emphyse- 
matous condition,  especially  in  persons  who  have  practised  athletics  to 
excess.  There  ought  to  be  no  difficulty  in  distinguishing  true  emphy- 
sema, which  is  a  bilateral  disease,  from  hypertrophy  of  one  lung,  due  to 
some  interference  with  the  opposite  one ;  and  the  same  remark  applies 
to  pneumothorax,  which  is  a  condition  occurring  under  special  circum- 
stances, usually  attended  with  sudden  and  more  or  less  urgent 
•symptoms,  and  presenting  peculiar  physical  signs.  It  may  be  noted 
that  in  cases  of  emphysema  the  distension  of  the  lungs  is  likely  to  be 
temporarily  increased  during  attacks  of  asthma  or  bronchitis,  and  this 
is  a  point  to  be  attended  to  in  diagnosis.  There  is  a  possibility  of  mis- 
taking at  first  sight  a  case  of  abundant  pleuritic  effusion  on  one  side,  or 
a  rare  form  of  chronic  pneumonia,  with  enlargement  of  the  opposite  lung, 
for  one  of  emphysema,  but  proper  examination  would  at  once  obviate  such 
a  mistake.    The  atrophic  variety  of  emphysema  is  easily  recognized. 

Prognosis. — Chronic  hypertrophous  emphysema  is  serious  in  propor- 
tion to  its  extent.  It  lays  the  foundation  for  a  very  miserable  existence 
in  many  cases ;  increases  the  tendency  to  bronchial  catarrh ;  and  adds 
gi'eatly  to  the  danger  from  an  acute  attack  of  bronchitis.  Once  it  is 
thoroughly  established,  emphysema  cannot  be  cured. 

Treatment. — This  part  of  the  subject  may  be  very  briefly  summed 
up,  inasmuch  as  it  is  only  necessary  to  notice  here  the  principles  ou 
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which  the  treatment  of  emphysema  must  be  conducted.  1.  Every  pre- 
caution must  be  taken  against  the  occurrence  of  bronchial  catarrh,  not 
only  on  account  of  its  danger,  but  because  each  attack  tends  to  increase 
the  emphysematous  condition.  Other  known  causes  of  emphysema  must 
be  avoided.  2.  It  is  very  important  to  attend  to  the  alimentary  canal, 
as  a  deranged  state  of  its  functions  frequently  considerably  increases 
the  discomfort  attending  emphysema.  3.  The  conditions  which  may  be 
associated  with  this  complaint  must  be  treated  as  they  arise,  especially 
asthma ;  cardiac  disease  ;  venous  congestion  and  its  results,  including 
dropsy ;  and  the  pulmonary  complications  which  occur  in  its  course, 
particularly  bronchitis.  Narcotics  must  be  used  with  special  caution 
when  the  lungs  are  extensively  emphysematous.  4.  It  is  often  requisite 
to  improve  the  general  health  and  the  condition  of  the  blood,  by  the  aid 
of  tonics,  iron,  and  cod-liver  oil ;  or  to  treat  some  constitutional  diathesis, 
especially  gout.  5.  Whether  there  is  any  curative  remedy  for  emphy- 
sema is  very  questionable.  The  administration  of  strychnine,  the  use 
of  galvanism,  breathing  compressed  air,  and  other  measures  have  been 
stated  to  produce  some  improvement  in  cases  of  this  disease.  A  change 
of  climate  is  often  exceedingly  beneficial.  Usually  a  mild  climate,  not  too 
dry,  answers  best;  but  it  is  frequently  a  matter  of  personal  experience 
as  to  the  kind  of  locality  which  is  most  suitable.  It  has  been  recom- 
mended for  emphysematous  patients  to  spend  the  summer  in  pine-Avood 
regions,  where  there  is  a  heavy  fall  of  dew. 

II.  Interlobular  or  Interstitial  Emphysema. 

jSItiology. — This  is  a  very  rare  condition,  resulting  usually  from 
rupture  of  the  air- vesicles,  as  a  consequence  of  excessive  pressure  upon 
their  interior  during  forcible  expiration,  the  glottis  being  at  the  same 
time  much  contracted.  Thus  it  may  be  induced  by  violent  cough, 
laughing,  or  straining  during  defgecation  or  parturition.  Interlobular 
emphysema  may  also  occur  in  cases  of  croup  ;  or  sometimes  as  the 
result  of  extensive  pulmonary  collapse.  Gangrene  or  post-mortem 
decomposition  may  lead  to  the  presence  of  air  in  the  interstitial  tissue 
of  the  lung. 

Anatomical  Characters. — Accumulations  of  air  are  visible  under  the 
pleura,  varying  in  size,  but  generally  small,  and  they  may  form  a  border 
of  minute  vesicles  around  the  lobules.  The  air  can  by  pressure  be  dis- 
placed along  the  course  of  the  boundaries  of  the  alveoli.  Superficial 
collections  occasionally  give  way,  opening  into  the  pleura,  and  thus 
giving  rise  to  pneumothorax  ;  or  into  the  posterior  mediastinum,  leading 
to  general  subcutaneous  emphysema. 

Symptoms. — The  only  symptom  which  might  lead  to  the  suspicion  of 
interstitial  emphysema  is  the  sudden  onset  of  severe  dyspnoea  following 
one  of  its  causes.  It  is  said  that  a  faint  friction-sound  is  sometimes 
heard.  Should  pneumothorax  or  general  subcutaneous  emphysema  be 
produced,  these  conditions  would  be  indicated  by  their  usual  signs. 

Treatment. — This  consists  in  taking  every  precaution  to  prevent  the 
mischief  from  spreading ;  and  in  attending  to  its  consequences.  No 
curative  treatment  is  possible. 
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CHAPTER  XV. 
ASTHMA. 

The  use  of  the  term  asthma  is  ambiguous,  and  it  is  associated  with 
various  forms  of  paroxysmal  dyspnoea,  the  chief  of  which  are  named : — 
1.  Laryngeal.  2.  Bronchial.  3.  Diaphragmatic.  4.  Cardiac.  5.  Hoimic. 
6.  Renal.  Only  bronchial  and  diaphragmatic  asthma  will  be  considered 
in  the  present  chapter. 

I.  Bronchial  Asthma. — Spasmodic  Asthma. 

Pathology  and  SItiology. — Bronchial  asthma  is  characterized  by 
paroxysms  of  a  special  kind  of  dyspnoea,  which  are  generally  regarded 
as  being  spasmodic  in  their  origin,  and  due  to  a  tonic  spasm  of  the 
muscular  fibres  of  the  bronchioles,  excited  by  nervous  influence,  the 
irritation  being  either  direct,  reflex,  or  centric.  According  to  another 
view,  they  depend  upon  an  acute  swelling  of  the  bronchial  mucous 
membrane,  resulting  either  from  sudden  dilatation  of  the  blood-vessels 
arising  from  nervous  influences,  or  from  a  very  acute  catarrh.  The  late 
Sir  Andrew  Clai'k  was  of  opinion  that  a  kind  of  erythematous  swelling 
occurs  in  patches  over  the  bi'onchial  mucous  membrane.  Curschmann 
thinks  that  there  is  a  special  form  of  inflammation  of  the  smaller  bi"on- 
chioles — bronchiolitis  exudativa.  Berkart  also  maintains  that  asthma  is 
essentially  inflammatory — plugs  of  sero-fibrinous  or  fibrinous  exudation 
being  formed,  the  paroxysmal  dyspnoea  being  due  to  disijlacement  of 
these  plugs,  and  their  lodgment  in  other  parts  of  the  bronchial  tract. 
He  supposes  that  they  cause  mechanical  obstruction  to  expiration,  and 
may  also  set  up  true  bronchial  spasm.  The  paroxysm  gives  way  owing 
to  the  free  secretion  of  thin  fluid,  and  the  dilatation  of  the  Ijronchi, 
which  allow  of  the  escape  of  the  impacted  plugs.  This  writer  has 
found  a  streptococcus  in  the  sputa,  which  he  suggests  may  be  the  cause 
of  the  complaint. 

Whatever  may  be  the  exact  pathology  of  bronchial  asthma,  the  cir- 
cumstances under  which  it  occurs  may  be  thus  generally  stated : — 
1.  The  complaint  may  be  idiopathic  or  primary,  there  being  no  obvious 
cause,  and  the  attacks  are  then  sometimes  distinctly  periodic.  Here 
the  disease  is  definitely  neurotic  in  origin.  2.  Direct  inhalation  of 
various  materials  is  a  frequent  cause  of  asthma,  such  as  fog  or  smoke ; 
irritating  gases  and  vapours ;  dust ;  odoriferous  emanations  from 
animals,  or  from  vegetable  matters,  especially  hay,  ipecacuanha,  fresh 
coffee,  and  certain  flowers,  such  as  violets.  The  conditions  of  the  atmo- 
sphere breathed  often  materially  influence  the  occurrence  of  asthmatic 
attacks,  these  being  especially  liable  to  be  brought  on  by  excessively 
damp  or  dry  air,  or  by  cold  easterly  winds.  Different  asthmatic  patients 
present  remarkable  peculiarities  as  to  the  qualities  of  the  air  which  suits 
them  best,  but  as  a  rule  a  rather  moist  and  relaxing  atmosphere  is  least 
injurious,  and  that  of  elevated  and  country  districts  is  worse  than  that  of 
low  districts  or  of  large  towns  and  cities.    3.  Asthma  is  very  commonly 
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associated  with  Ironchitis,  bronchial  catarrh,  or  emphysema.  It  has  also 
been  attributed  to  direct  irritation  of  the  bronchial  mucous  membi-ane  by 
certain  crystals.  4.  Cardiac  diseases  may  induce  true  spasmodic  asthma, 
by  giving  rise  to  pulmonary  congestion.  5.  Asthma  may  be  (jasiric  in  its 
origin,  following  more  or  less  speedily  the  introduction  of  food  into  the 
stomach.  In  some  cases  any  kind  of  food  will  bring  on  a  fit;  in  othex'S 
only  indigestible  or  special  articles,  such  as  alcoholic  stimulants  or  sweets. 
Usually  this  foi-m  of  asthma  is  looked  upon  as  being  due  to  reflex 
irritation,  but  the  late  Dr.  Hyde  Salter  was  of  opinion  that  it  generally 
depends  upon  an  "  ofi'endiug  condition  of  the  blood,"  brought  about  by 
the  introduction  into  the  circulation  of  deleterious  matters  during 
digestion.  6.  Various  reflex  sources  of  disturbance  are  supposed  to  induce 
asthma,  such  as  uterine  derangements ;  hardened  fgeces  in  the  rectum  ; 
the  sudden  application  of  cold  to  the  skin  ;  cold  feet;  or  boils.  At  the 
present  time  it  is  a  favourite  theory  that  the  reflex  irritation  whicli 
excites  asthma  is  often  seated  in  the  nasal  cavities,  being  due  to  chronic 
nasal  catarrh,  polj^pi,  or  more  especially  to  enlai^gement  of  the  erectile 
bodies  of  one  or  more  turbinated  bones.  It  is  also  believed  that  attacks 
may  result  from  enlarged  tonsils,  or  post-nasal  adenoid  growths. 
7.  Occasionally  an  asthmatic  attack  is  centric  in  its  origin,  as  when  it 
accompanies  violent  emotion  or  hysteria  ;  or  in  those  very  rare  instances 
where  it  results  from  organic  disease  affecting  the  roots  of  the  vagus 
nerves.  8.  Irritation  of  one  of  the  pneumogastric  9ierves  in  its  course  may, 
in  exceptional  cases,  be  the  cause  of  asthmatic  paroxysms. 

Predisposing  causes. — In  a  large  number  of  cases  asthma  commences 
within  the  first  ten  years  of  life,  but  the  complaint  increases  in  frequency 
from  20  to  50  (Salter).  Men  suffer  much  more  than  women.  Hereditary 
predisposition  appears  to  have  some  influence. 

Symptoms. — In  some  cdses  premonitory  indications  of  the  approach  of 
a  fit  of  asthma  are  observed,  especially  in  connection  witb  the  nervous 
system.  Occasionally  there  is  abundant  discharge  of  pale  watery  ux^ine. 
Thex'e  may  be  gradually  ixxcx'easiug  dyspnoea  and  other  chest-symptoms 
for  a  variable  period  befox-e  the  actual  attack  occui-s.  In  many  cases, 
however,  this  is  quite  sudden  in  its  onset,  coming  on  without  any 
warning.  It  sets  in,  in  the  gTcat  majority  of  cases,  eax'ly  in  the  mox'n- 
ing,  especially  fx'om  two  to  tln^ee  o'clock  ;  but  the  taking  of  meals,  a  low 
temperatux-e,  exposure  to  a  cold  wind  or  to  wet,  the  recumbent  postux*e, 
some  effort,  sleep,  or  other  causes  may  determine  the  time  of  the  occur- 
x'ence  of  a  pax-oxysni.  In  many  instaxxces  a  distinctly  pex-iodic  tendexxcy 
is  noticed,  and  the  intex-val  may  be  remarkably  unifox^m,  the  attack 
being  either  associated  with  some  evident  cause,  or  being  independent 
of  any  such  cause. 

Characters  of  a  paroxysm. — The  patient  is  conscious  of  an  extreme  sense 
of  suffocation  and  Avant  of  bx'cath,  with  tightness  and  oppression  aci'oss 
the  chest ;  loosens  every  article  of  clothing  ;  and  seizes  upon  all  available 
means  for  obtaining  fresh  air.  The  position  assumed  varies  in  different 
cases,  the  patient  either  sitting,  standing,  or  kneeling,  and 
hands  or  elbows  on  some  support;  or  the  attitude  xnay  be  frequently 
changed.  Violent  respiratoxy  efforts  are  made,  every  muscle  being 
called  into  action,  Avhile  the  shoulders  are  raised,  and  the  head  is 
thrown  back,  the  mouth  being  kept  widely  open.  In  consequence  of 
these  exertions  the  sweat  often  pours  off  the  upper  part  of  the  body. 
The  rate  of  breathing  is  frequently  not  increased,  but  inspiration  is  very 
short,  abrupt,  and  jerky,  while  expii-atiou  is  greatly  prolonged,  often 


BRONCHIAL  ASTHMA. 


505 


terminating  with,  a  sudden  effort  at  expulsion  of  the  air,  and  being 
immediately  followed  by  tbe  inspiratory  act.  Respiration  is  noisy  and 
accompanied  with  wheezing.  Soon  signs  of  general  venous  congestion  and 
of  deficient  aiirationof  the  blood  appeal-,  and  they  may  become  very  pro- 
nounced, the  extremities  being  cold,  and  the  pulse  small  and  quick  or 
sometimes  iri'egular.  The  duration  of  the  struggle  varies  greatly  in 
different  cases,  and  it  may  go  on  for  a  long  time  with  remissions  or 
intermissions.  The  length  of  the  asthmatic  fits  is  often  remarkably 
uniform  in  any  particular  case.  The  attack  ends  either  suddenly  or 
gradually,  this  depending  much  upon  its  duration  ;  and  upon  whether 
it  is  allowed  to  I'un  its  course,  or  is  checked  by  some  powerful  thera- 
peutic agent.  G-enerally  a  cough  sets  in  towards  the  close,  followed  by 
a  small  amount  of  expectoration,  in  the  form  of  little  pearl-like  grey 
pellets  of  mucus.  In  some  cases  the  expectoration  is  considerable,  and 
continues  for  some  time,  especially  if  the  paroxysm  is  prolonged,  and 
then  the  asthma  is  termed  Jnomid.  Occasionally  hasmoptysis  occurs, usually 
very  slight,  but  sometimes  abundant.  In  the  sputum  certain  special 
objects  have  been  described.  Yellowish-green  or  grey-looking  particles 
are  said  to  be  usually  seen,  described  by  Curschmann,  consisting  of  very 
small  threads  of  mucus,  very  tough,  and  exhibiting  a  striking  spiral 
twisting  under  the  microscope. 
They  seem  to  be  made  up  of  simple 
fine  or  coarse  spirally-twisted  bands 
and  fibres ;  with  sometimes  a  fine 
transparent  central  fibre.  These 
objects  are  believed  to  be  casts  of 
the  finest  bronchioles.  Charcot- 
Leyden  crystals  are  also  often  seen 
under  the  microscope,  especially 
in  the  spirals,  and  they  may  be 
numerous.  When  the  attack 
ceases,  they  rapidly  diminish. 
Th  ese  "asthma  crystals"  are 
pointed  and  octahedral,  and  are 
said  to  be  composed  of  the  phos- 
phate of  some  peculiar  organic 
base.  Crystals  of  oxalate  of  lime 
have  also  been  observed  in  some 
instances. 

Physical  signs. — During  a  par- 
oxysm of  asthma  the  physical  signs 
are  very  characteristic,  as  evidencing  narrowing  of  the  bronchial  tubes, 
and  mterference  with  the  passage  of  air.  1.  The  chest  is  more  or  less 
distended,  the  lungs  being  inflated.  2.  JjJxpansile  movements  ai-e  greatly 
deficient  or  absent ;  while  the  intercostal  spaces,  the  supra-sternal  and 
supra-clavicular  fossae,  and  the  epigastrium  sink  in  markedly  during 
inspiration.  The  rhythm  of  the  movements  is  altered,  expiration  being 
much  prolonged.  3.  Percussion-sound  is  hyper-resonant ;  and  inspiration 
or  expiration  produces  little  or  no  effect  upon  it.  4.  Auscidtation  discloses 
teeble  or  absent  breath-sounds  where  the  tubes  are  constricted,  with 
loud  puerile  sounds  where  they  are  free ;  along  yfiihdry  rhonchimeveYY 
conceivable  variety.  At  the  close  of  the  paroxysm  some  moist  rales  may 
•oiten  be  heard,  especially  at  the  bases.  Important  characters  presented 
oy  these  auscultatory  signs  are  that  they  are  frequently  limited  in  their 
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extent ;  and  are  constantly  liable  to  change  tlieir  site  rapidly.  Upon 
the   sudden   cessation  of   bronchial  spasm   an  exaggerated   breath-  i 
sound  may  be  heard  where  a  moment  before  no  sound  Avas  audible.  ] 
Usually  both  lungs  are  affected,  but  occasionally  only  or  chiefly  one  of  \ 
them,  and  then  breathing  is  excessive  on  the  unaffected  side.  i 
Slate  in  the  intervals. —This  will  depend  upon  whether  the  asthma  is  ] 
or  is  not  associated  with  some  organic  disease.    Immediately  after  an  , 
attack  a  feeling  of  exhaustion  is  usually  experienced,  with  uncomfortable  I 
sensations  about  the  chest;  but  when  these  pass  oft"  patients  generally  j 
feel  relieved,  and  enjoy  an  immunity  from  further  paroxysms  for  a  time.  ■ 
As  a  case  of  asthma  progresses,  the  fits  tend  to  become  more  frequent  but  I 
less  severe.  j 
^  Hay-asthma. — It  will  be  convenient  briefly  to  allude  here  to  the  affec- 
tion named  hay-asthma  or  hay-fever.    This  complaint  appears  to  be  due  to- 
idiosyncrasy,  being  only  observed  in  certain  individuals,  who  suffer  every 
hay-season,  often  without  any  evident  exposure  to  the  exciting  cause.  It 
has  been  specially  attributed  to  the  pollen  of  anthoxanthum  odoratum ;  • 
but  the  same  effects  may  be  produced  by  breathing  the  powder  of 
ipecacuanha,  by  the  odour  of  certain  flowers,  and  by  emanations  from 
certain  animals.    The  symptoms  are  those  of  coryza  and  bronchial  ; 
irritation,  attended   with    severe   cough;    short   asthmatic  attacks,, 
especially  at  night ;  as  well  as  much  languor  and  a  sense  of  depression  ' 
and  want  of  energy,  but  no  pyrexia.    They  set  in  acutely,  and  last  for  a 
variable  time. 

Diagnosis. — Bronchial  asthma  is  sufficiently  characterized  by  the 
paroxysmal  and  usually  sudden  nature  of  the  attacks ;  their  peculiar 
characters,  severity,  limited  duration,  and  often  abrupt  termination;  the^ 
physical  signs  of  temporary  constriction  of  the  bronchial  tubes,  with 
absence  of  fluid  in  them  ;  the  effects  of  treatment ;  and  the  complete  ; 
or  comparative  absence  of  dyspnoea  in  the  intervals.  It  has  chiefly  to 
be  distinguished  fi'om  emphysema,  bronchitis,  and  cardiac  dyspnoea,  but  I 
it  must  be  remembered  Jiat  asthma  often  complicates  these  conditions. 
It  may  also  be  mistaken  for  laryngeal  or  diaphragmatic  asthma;  or  for 
mere  nervous  dyspnoea. 

Prognosis.— The  immediate  prognosis  in  cases  of  asthma  is  favour- 
able, death  during  a  paroxysm  being  a  rare  event.  The  prognosis  as  ta  I 
recovery  is  more  hopeful  if  the  patient  is  young  ;  if  the  attacks  only  1 
come  on  at  long  intervals,  and  are  not  severe  or  prolonged ;  if  between  the 
paroxysms  the  patient  feels  well,  and  thei'e  is  no  organic  disease  ;  and  ! 
if  the  asthmatic  fits  are  traceable  to  some  obvious  cause,  which  can  be  i 
avoided.  The  history  of  the  progress  of  the  case  will  afford  some  aid  in  | 
determining  the  prognosis.  ' 

Treatment. — 1.  Prevention  of  an  impending  attack. — In  those  cases- 
where  there  are  premonitory  signs  of  a  fit  of  asthma,  it  may  be  possible  ■ 
to  avert  this  by  certain  measures,  such  as  drinking  strong  coiiee ;  re-  j 
moving  every  source  of  irritation;  heating  the  body,  or  in  some  cases  i 
applying  cold  to  the  back ;  smoking  stramonium  or  belladonna ;  or  i 
inhaling  some  anti-asthmatic  fumigation  or  nitrite  of  amyl. 

2.  During  a  paroxysm. — Any  obvious  exciting  cause  of  an  asthmatia 
attack  must  be  at  once  removed,  for  instance,  an  emetic  or  enema  being 
employed  should  the  attack  be  due  to  a  loaded  stomach  or  rectum ;_  as 
much  fresh,  dry,  warm  air  as  possible  must  be  obtained  ;  and  everything 
that  can  obstruct  the  breathing  should  be  loosened.   The  position  of  th& 
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patient  needs  to  be  studied :  the  sitting  or  kneeling  posture  is  usually 
the  best,  with  the  elbows  supported  so  as  to  raise  the  shoulders,  but  not 
ancommonly  patients  must  be  allowed  to  choose  the  position  which  they 
find  most  comfortable  and  convenient. 

The  remedies  recommended  for  asthma  are  exceedingly  numerous  and 
diverse.  Different  cases  are  relieved  by  totally  different  lines  of  treat- 
ment, and  in  many  instances  it  is  at  first  quite  an  experiment  as  to  what 
will  answer  best,  but  patients  learn  by  ti-ying  different  agents  what  gives 
them  most  speedy  relief.  The  chief  remedies  which  may  be  of  service- 
when  given  internally  are  depressing  emetics  and  nauseants,  especially 
ipecacuanha  or  tartar  emetic ;  tincture  of  belladonna,  conium,  hyoscyamus, 
stramonium  or  datura  tatula  ;  opium  or  morphine  ;  ether,  especially  com- 
pound spirit  of  ether ;  hydrate  of  chloral ;  ethereal  tincture  of  lobelia  in 
full  doses,  frequently  repeated  ;  cannabis  indica  ;  nitrite  of  amyl,  nitrite  of 
sodium,  or  niti-o-glycerine  ;  jaborandi  or  pilocarpine  ;  bromides  ;  chloride 
of  ammonium  in  large  doses ;  grindelia  robusta ;  quebracho  ;  monobro- 
mated camphor ;  strong  hot  coffee  without  milk  or  sugar,  taken  on  an 
empty  stomach,  to  which  it  has  been  recommended  to  add  1  to  5  grains  of 
caffeine ;  some  spirit  with  boiling  water  in  equal  parts  ;  or  fragments  of 
ice  rapidly  swallowed.  Phenazone  has  been  found  useful  in  some  cases. 
Inhalations  are  of  great  value,  when  judiciously  used,  some  agents 
thus  employed  being  directly  inspired  ;  others  being  smoked,  either  in  a 
pipe  or  in  the  form  of  a  cigarette.  The  most  impoi'tant  remedies  for 
direct  inhalation  are  ether,  chloroform,  or  a  mixture  of  these  agents ; 
nitrite  of  amyl,  which  has  been  strongly  recommended  by  Dr.  Talfourd 
Jones,  but  must  be  cautiously  employed  ;  iodide  of  ethyl  ;  pyridine  ; 
chloride  of  ammonium  vapour  ;  and  the  fumes  which  arise  from  ignited 
nitre-paper,  or  paper  impregnated  with  both  nitre  and  chlorate  of 
potassium.  The  principal  substances  smoked  are  tobacco,  stramonium, 
datura  tatula,  and  belladonna,  either  separately  or  mixed,  and  con- 
siderable relief  is  often  thus  obtained,  but  particular  care  must  be 
exercised  in  carrying  out  this  mode  of  treatment.  Coca  leaves  and 
eucalyptus  have  also  been  thus  used.  Special  poivders,  pastilles,  and 
tablets  are  likewise  made,  which  are  burnt  for  the  purpose  of  inhaling 
the  fumes.  The  powders  are  of  various  compositions,  but  contain  more 
or  less  of  the  following  ingredients  : — nitre,  stramonium,  datura  tatula,, 
tobacco,  lobelia,  tea,  cannabis  indica,  and  eucalyptus  oil.  The  pastilles 
consist  of  chlorate  and  nitrate  of  potassium.  These  preparations  may  be 
burnt  in  a  room,  as  well  as  directly  inhaled.  The  following  powder  is 
used  at  the  Brompton  Hospital : — R.  Pulv.  stramonii,  5^ ;  Pulv.  anisi,. 
Potass,  nitratis,  aa  5ij  ;  Pulv.  Tabaci,  gr.  v.  Cigarettes  have  likewise 
been  employed,  made  of  paper,  each  containing  a  minute  proportion  of 
morphine,  arseniate  of  sodium,  or  other  powerful  drugs.  Cigarettes 
containing  cubebs  have  been  favourably  spoken  of  in  asthma.  Sub- 
cutaneous injection  of  morphine,  atropine,  pilocarpine,  hydrate  of  chloral,, 
or  other  agents  may  be  demanded  in  severe  cases ;  and  cocaine  has  been 
specially  recommended,  administei-ed  in  this  way. 

Various  other  measures  prove  serviceable  in  particular  instances  in  the 
treatment  of  an  asthmatic  fit,  such  as  applying  cold  or  heat  to  the  surface 
of  the  chest;  ice  to  the  spine;  the  use  of  warm  friction  or  turpentine 
fomentations  over  the  chest ;  sinapisms  to  various  parts ;  putting  the 
hands  and  arras  into  warm  water;  a  warm  foot-bath  with  mustard  in  it, 
cold  water  beingdrunk  at  the  same  time ;  or  a  weak  galvanic  current  along 
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the  course  of  the  vagus  nerves.  The  compressed  air-bath  may  give  much 
relief,  if  it  should  be  available. 

3.  During  the  intervals. — At  this  time  the  main  points  to  be  attended 
to  are  to  study  the  locality  Avhich  suits  the  patient  best,  as  regards  the 
qualities  of  the  air  and  other  conditions ;  to  pay  strict  attention  to  the 
state  of  the  alimentary  canal  and  to  the  diet ;  to  regulate  the  functions 
of  the  organs  generally;  and  to  avoid  every  cause  which  is  known  to 
bring  on  an  attack  of  asthma,  especially  cold  and  damp.  It  is  remark- 
able that  asthmatic  patients  are  usually  better  in  the  impure  atmosphere 
of  large  towns  and  cities,  but  much  damp  is  almost  always  injurious. 
The  sea-side  also  does  not  agree  with  many  of  such  patients ;  though ;a 
sea-voyage  often  proves  highly  beneficial.  In  many  cases  the  habitual 
use  of  some  of  the  remedies  already  mentioned  may  ward  off  asthmatic 
fits,  such  as  smoking  tobacco  or  stramonium,  or  inhaling  the  fumes 
of  nitre-paper  or  the  vapour  of  chloroform,  but  these  agents  must  be 
judiciously  employed.  The  niti'ites  are  also  used  for  this  purpose.  Any 
organic  or  constitutional  disease  must  be  treated,  such  as  emphysema, 
bronchitis,  or  gout.  A  course  of  quinine,  strychnine,  arsenic,  or  some 
metallic  tonic  is  very  serviceable  in  many  cases  of  asthma.  Iodide  of 
potassium  is  also  a  valuable  remedy  ;  or  syi^up  of  hydriodic  acid  has  been 
recommended  as  a  substitute  if  the  iodide  is  not  well-borne.  Grindelia 
robusta  and  quebracho  bark  are  other  agents  specially  advocated.  Gal- 
vanism or  counter-irritation  along  the  vagus  nerves  ;  the  inhalation  of 
compressed  or  rarefied  air ;  and  various  other  measures  have  been  advo- 
cated for  the  cure  of  asthma.  In  suitable  cases  special  treatment  directed 
to  the  nasal  cavities  or  to  the  throat  is  called  for.  In  addition  to  treat- 
ing particular  diseases,  the  galvano-cautery  has  been  employed  to  destroy 
the  erectile  bodies  on  the  turbinated  bones,  and  it  is  affirmed  with 
success. 

4.  With  regard  to  hay-asthma,  it  is  necessary  to  avoid  the  cause  of 
this  complaint,  and  the  sea-side  seems  to  offer  the  best  protection,  or  if 
possible  a  sea-voyage  should  be  taken.  During  the  attack  small  doses 
of  hydrocyanic  acid  with  tincture  of  lobelia  or  other  antispasmodics  may 
be  given  at  frequent  intervals.  Iodide  of  potassium,  chloride  of 
ammonium,  and  belladonna  are  amongst  the  numerous  remedies  advo- 
cated for  administration  in  cases  of  hay-asthma.  Weak  inhalations  of 
creasote,  carbolic  acid,  or  chlorine  have  also  been  recommended  ;  and  the 
^asthmatic  attacks  are  in  some  cases  relieved  by  inhaling  the  fumes  of 
the  anti-asthmatic  powders  already  mentioned.  Carbolized  smelling- 
salts  is  also  used.  Among  the  local  measures  advocated  may  Ije 
mentioned  injection  of  quinine  into  the  nostrils  ;  plugging  the  nostrils 
with  glycerine ;  the  use  of  snuffs  containing  salicylic  acid,  camphor, 
bismuth,  morphine,  and  other  ingredients  ;  and  the  application  of  cocaine. 
As  preventive  measures,  the  administration  of  quinine  and  iron,  arsenic, 
nux  vomica  or  strychnine,  and  other  to7iics  migbt  be  tried,  along  with 
cold  bathing.  Dr.  Russell  Reynolds  has  found  the  systematic  inhalation 
■of  a  few  drops  of  chloroform  useful. 

II.  DlAPHRAGM.\TIC  ASTHMA. 

A  form  of  asthma  has  been  specially  described  as  due  to  spasni  of  the 
diaphragm  and  other  muscles  of  respiration.  The  respirations  ai-e 
<liminished  in  number,  and  the  difficulty  in  breathing  is  limited  to  ex- 
piration, which  is  greatly  prolonged,  inspiration  being  short  and  abrupt. 
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while  but  little  air  enters  the  lungs.  The  abdominal  muscles  become 
rifid  and  hard,  and  may  cause  expulsion  of  the  urine  and  faeces.  There 
is^a  feeling  of  great  distress,  and  signs  of  imminent  suffocation  may 
appear.  When  the  spasm  subsides,  this  event  is  not  followed  by  cough 
or  expectoration.  Physical  examination  reveals  distension  of  the  lungs, 
undiminished  during  expiration.  There  are  no  dry  rhonchi.  I  have 
seen  symptoms  very  similar  to  those  just  described  brought  on  by  an 
immoderate  fit  of  laughter.  Treatment  must  be  conducted  on  general 
principles. 


CHAPTER  XYI. 

ATELECTASIS,  APNEUMATOSIS,  PULMONARY 
COLLAPSE.— PULMONARY  COMPRESSION. 

These  teinns  all  signify  a  condition  in  which  the  lungs  are  to  a  greater 
or  less  extent  merely  devoid  of  air,  so  that  the  affected  portions  are 
useless  for  respiratory  purposes.  Atelectasis  strictly  refers  only  to  lungs 
which  are  more  or  less  in  their  foetal  condition,  never  having  expanded 
properly.  The  other  terms  indicate  a  return  to  this  condition,  either 
from  collapse  in  consequence  of  air  being  prevented  from  entering  the 
vesicles  through  the  air-passages  ;  or  as  the  result  of  external  compression 
upon  the  lung. 

JEtiology  and  Pathology. — 1.  Collapse. — The  results  of  experiment 
and  observation  show  that  the  ultimate  effect  of  complete  and  continued 
obstruction  or  narrowing  of  a  bronchial  tube  from  any  cause  is  collapse 
of  the  air-vesicles  which  it  supplies.  The  explanation  of  this  fact  is  as 
follows: — The  bronchi  becoming  smaller  as  they  divide,  the  air  drawn 
in  during  inspiration  drives  on  any  obstructing  material,  so  that  at  last 
it  reaches  a  point  where  it  canses  complete  closure,  and  thus  no  air  can 
enter  the  corresponding  vesicles.  During  expiration  the  obstructing-  plug- 
is  forced  out  to  some  extent,  and  a  certain  quantity  of  air  escapes,  but  it 
again  returns  with  inspiration,  acting  in  fact  like  a  "ball-valve." 
Hence,  as  no  fresh  supply  of  air  enters  the  vesicles,  and  that  previously 
contained  in  them  is  gradually  expelled,  they  finally  collapse  entirely.  It 
is  supposed  also  that  some  of  the  imprisoned  air  may  be  absorbed.  In 
the  great  majoi-ity  of  cases  the  obstruction  is  associated  with  bronchitis, 
either  simple,  or  occurring  as  a  complication  of  measles,  whooping-cough, 
or  croup,  especially  if  its  products  are  very  tenacious  and  viscid,  but  they 
need  not  be  of  this  character.  Infants  are  extremely  prone  to  suffer 
from  pulmonary  collapse,  and  this  condition  is  especially  frequent 
during  the  first  year  of  life,  and  in  children  who  are  ill-nourished  or 
rickety.  Among  the  chief  predisposing  causes  are  a  yielding  condition 
of  the  chest-walls,  and  a  weak  state  of  the  inspiratory  muscles  ;  inability 
to  cough  and  expectorate ;  distension  of,  or  pressure  upon  the  abdomen, 
preventing  the  movements  of  the  diaphragm  ;  and  the  previous  existence 
of  partial  atelectasis. 

When  a  main  bronchus  is  obstructed  in  any  way  the  whole  lung  may 
ultimately  become  collapsed. 

2.  The  chief  cau.ses  of  direct  com-pression  oi  the  lung  are  accumulations 
of  fluid  or  air  in  the  pleural  cavity,  or  agglutination  of  its  surfaces. 


510 


THEORY    AND    PRACTICE    OF  MEDICINE. 


with  tliickonod  pleura ;  great  pevicardial  effusion  or  cardiac  enlargement ; 
un  intra-thoi'acic  tumour  or  aneurism  ;  deformities  of  tlie  thorax ;  and 
abdominal  enlargements  encroaching  upon  the  chest,  such  as  ascites,  an 
ovarian  tumour,  an  enlarged  liver  or  spleen,  or  a  hydatid  tumour. 

Anatomical  Characters. — The  morbid  appearances  in  atelectasis  and 
collapse  are  very  similar.  Usually  distinct  lobules  are  involved  — ZofcuZa?- 
■collapse,  these  being  scattered  through  different  parts  of  the  lungs.  The 
mar-gin  of  the  bases,  the  tongue-like  prolongation  of  the  left  upper  lobe, 
and  the  middle  lobe  of  the  right  lung  present  collapsed  lobules  most 
frequently;  and  next  in  order  come  the  posterior  parts  of  the  upper  and 
lower  lobes  on  both  sides.  Superficial  lobules  are  much  more  commonly 
effected  than  those  which  lie  deep  in  the  lung. 

The  precise  characters  presented  will  vary  according  to  the  duration 
of  the  collapse,  and  the  amount  and  conditions  of  the  blood  in  the 
affected  lobules.  At  first  there  is  congestion,  but  soon  the  blood  coagu- 
lates in  the  vessels,  and  then  undergoes  further  changes,  becoming  deco- 
lorized, firm,  and  contracted,  the  vessels  being  finally  obliterated.  The 
walls  of  the  alveoli  after  a  time  adhere  together,  and  catarrhal  pneu- 
monia is  frequently  set  up.  As  seen  on  the  surface  of  the  lung,  the 
collapsed  portions  have  a  well-defined  outline,  and  are  usually  sunk 
below  the  surrounding  level,  but  not  always.  Their  size  depends  upon 
that  of  the  bronchus  obstructed.  The  colour  varies  considerably,  ranging 
from  deep  purple  to  light  red,  but  being  usually  dark-red  or  of  a  some- 
what violet  hue.  Whitish  sti-eaks  are  evident  on  close  examination, 
indicating  the  division  into  smaller  lobules.  A  section  is  quite  smooth, 
but  varies  in  colour,  and  it  shows  the  collapsed  part  to  be  somewhat 
pyramidal  in  shape,  Avith  the  base  outwards.  The  tissue  is  quite  aii-less 
and  non-crepitant,  usually  of  a  tough  and  firm  consistence,  and  when 
situated  in  a  thin  margin  of  lung  the  collapsed  portion  may  be  felt  be- 
tween the  finger  and  thumb.  Pieces  of  airless  lung  sink  in  water.  The 
affected  lobules  can  usually  be  inflated  to  a  greater  or  less  degree  by  means 
of  a  blowpipe  introduced  into  the  communicating  bronchus,  and  they  then 
enlarge,  assume  a  light  red  colour,  and  come  to  resemble  normal  lung- 
tissue,  but  they  soon  subside  unless  the  bronchus  is  tied.  In  proportion 
to  the  degree  of  congestion  will  be  the  depth  of  coloui%  bulk,  firmness, 
and  difficulty  of  inflating  the  collapsed  portions.  In  course  of  time 
they  become  paler,  looser,  but  tough  in  texture,  and  cannot  be  expanded, 
as  the  walls  of  the  vesicles  adhere.  The  tubes  proceeding  to  collapsed 
lobules  will  usually  be  found  to  contain  some  obstructing  secretion. 
Other  parts  of  the  lungs  are  frequently  the  seat  of  emphysema. 

Compression  drives  the  air  and  blood  out  of  the  lungs  to  a  variable 
degree,  and  the  appearances  differ  accordingly.  When  the  air  is  alone 
expelled,  while  the  blood  remains,  the  lung-tissue  is  dark  red,  moist, 
but  very  firm  and  dense,  and  this  is  the  condition  known  as  carnification. 
Finally  it  becomes  grey ;  anaemic,  but  pigmented ;  diy ;  of  a  tough 
leathery  consistence  ;  and  incapable  of  insufflation. 

Symptoms. — Dyspnoea,  with  quick  and  shallow  breathing  ;  feeble  and 
ineffectual  cough  ;  signs  of  deficient  blood-aeration  ;  and  marked  wasting 
and  exhaustion  are  the  phenomena  attending  acute  lobular  pulmonary 
collapse,  their  severity  being  necessarily  in  proportion  to  the  extent  of 
the  mischief,  and  the  rapidity  with  which  it  is  set  up.  Death  is  a  very 
frequent  termination  in  children,  and  may  take  place  speedily  or 
gradually.  The  physical  signs  are  :— 1.  Those  of  iiispiratory  dyspmva,  the 
•chest  falling  in  more  or  less  during  inspiration.    2.  Impaired  resonance 
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over  the  affected  parts.  3.  Weak  or  bronchial  hreath- sounds.  In  many 
cases,  however,  no  definite  physical  signs  whatever  can  be  detected  ;  and 
they  are  often  obscured  by  those  of  emphysema,  bronchitis,  and  other 
morbid  conditions. 

Considerable  compression  of  the  lung  may  exist  without  any  symptoms, 
if  it  is  produced  gradually.  In  this  condition  a  few  crepitant  rales  may 
sometimes  be  heard  at  the  close  of  a  deep  inspiration— co??ip?*essio?i  I'dle. 
The  heart  is  often  unduly  exposed,  owing  to  retraction  of  the  lung. 

Diagnosis. — The  presence  of  extensive  collapse  or  compression  of  the 
lung  is  as  a  rule  clearly  indicated  by  the  circumstances  under  which  it 
occurs,  and  the  physical  signs.  The  lobular  form  is  often  difficult  to 
recognize  definitely,  but  it  should  be  always  watched  for  in  connection 
with  bronchitis,  especially  in  children,  the  symptoms  being  the  chief 
•guides. 

Prognosis.— Extensive  collapse  is  exceedingly  dangerous  in  very 
young  children,  especially  if  the  patient  is  feeble,  and  placed  in  un- 
favourable hygienic  circumstances.  This  condition  adds  greatly  to  the 
fatality  of  bronchitis,  whooping-cough,  measles,  and  croup. 

Treatment. — When  pulmonary  collapse  is  suspected  during  an  attack 
of  bronchitis  in  children,  the  main  objects  in  treatment  are  to  assist  the 
respiratory  efforts,  and  the  discharge  of  the  obstructing  secretion. 
Friction  with  oil  over  the  chest;  artificial  respiration;  the  application 
of  sinapisms;  an  emetic  of  sulphate  of  zinc  or  ipecacuanha;  and  the 
administration  of  stimulant  expectorants,  constitute  the  chief  measures 
which  are  available.  A  warm  bath  is  of  service  occasionally.  The 
diet  mast  be  carefully  attended  to,  and  much  support  is  often  required, 
this  being  adapted  to  the  age  of  the  patient ;  alcoholic  stimulants  are 
also  frequently  useful.  If  there  are  signs  of  apnoea,  the  warm  bath  with 
cold  douche  should  be  ti'ied.  As  regards  the  treatment  of  compression  of 
the  lung,  the  removal  of  its  cause  as  speedily  as  possible  is  the  chief 
indication. 


CHAPTER  XVII. 

PULMONARY  PHTHISIS  OE  CONSUMPTION. 

Pulmonary  phthisis  or  consumption  includes  a  very  large  group  of 
cases,  in  which  the  lung-textures  become  the  seat  of  certain  forms  of 
consolidation,  followed  by  destruction  or  breaking-down,  with  the  forma- 
tion of  ulcerating  excavations  or  cavities  ;  this  process  being  accompanied 
■with  general  wasting  of  the  blood  and  tissues,  fever,  progressive  weak- 
ness, and  other  constitutional  symptoms.  In  many  cases  other  organs 
and  structures  besides  the  lungs  are  involved  during  the  course  of  the 
disea.se,  and  thus  the  clinical  history  is  often  considerably  modified. 
I  he  subject  is  a  very  extensive  one,  and  within  the  limits  of  this  woi'k 
It  IS  only  possible  to  give  a  condensed  account  of  the  main  facts  and 
theories  relating  thereto. 

Pathology. — Different  morbid  processes  may  lead  to  destruction  of  the 
iung-tissues,  and  the  formation  of  cavities,  but  pulmonary  phthisis,  as 
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usually  defined  and  understood,  includes  a  group  of  cases  in  which  the  ! 
pathological  changes  are  of  a  particular  kind,  and  does  not  refer  to  those 
in  which  the  destructive  lesions  are  associated  with  syphilitic  growths, 
hydatids,  malignant  disease,  or  other  special  conditions.    It  will  be 
expedient  at  the  outset  to  indicate  briefly  the  nature  of  these  changes,  i 
and  the  current  views  held  as  to  the  pathology  of  phthisis.  '  i 

1.  The  view  now  generally  accepted  is  that  pulmonary  phthisis  is  ! 
essentially  and  invariably  a  tubercular  disease,  and  that  the  lesions  in  the 
lungs  are  primarily  due  to  the  formation  of  tubercle,  and  the  destructive  ; 
changes   connected   therewith.    Moreover,  the   development   of  the 
tubercle  is  attributed  to  the  direct  action  of  the  tubercle  bacillus  oi  Koch,  ' 
which  is  therefore  regarded  as  the  specific  morbific  agent  originating 
pulmonary  phthisis.    The  questions  relating  to  tubercle  and  its  bacillus  ' 
have  been  already  adequately  discussed  in  the  chapter  on  Tuueuculosis, 
and  need  not  be  further  considered  here.    It  will  suffice  to  starte  that 
all  are  agreed  as  to  tlie  essential  importance  of  this  morbid  growth  in  ' 
relation  to  pulmonary  phthisis.  ' 

2.  The  theory  of  the  inflammatory  origin  of  a  large  proportion  of  cases  , 
of  phthisis  was  very  widely  held  not  many  years  since,  and  is  still  sup-  j 
ported  by  some  authorities.    According  to  this  view  the  destructive  i 
changes  in  the  lungs  may  be  primarily  due  to  some  form  of  inflammation  , 
involving  its  tissues,  upon  which  tubercle  is  usuall}"  subsequently  en-  , 
grafted  as  a  secondary  lesion.  Such,  inflammation  might  be  of  the  nature 
of  : — a.  Acute  croupous  pneumonia  in  exceptional  instances,  either  in  con- 
sequence of  the  products  caseating  instead  of  being  absorbed,  or  of  the 
inflammation  terminating  in  the  formation  of  abscesses  or  in  gangrene. 
b.  Catarrhal  pneumonia,  either  acute  or  chronic,  and  set  up  by  various 
causes,  the  products  also  undergoing  a  caseous  change,   c.  Peribronchitis 
occasionally,  in  which  the  inflammatory  changes  chiefly  implicate  the 
walls  of  the  alveoli  and  the  minute  bronchioles,  with  their  surrounding  ' 
tissues,    d.  Chronic  interstitial  pneumonia,  which  produces  the  condition  , 
known  tifi  fibroid  phthisis.    The  late  Sir  Andrew  Clark  regarded  this  as 
a  special  variety  of  phthisis  in  some  cases,  the  growth  of  fibroid  tissue  ] 
being  primary.  i 

3.  Vascular  conditions. — Occlusion  of  branches  of  the  pulmonary  artery  ' 
has  been  i-egarded  as  contributing  to  the  destructive  process  in  some  1 
cases  of  phthisis.  A  variety  of  phthisis  has  also  been  described,  ' 
originating  in  embolism  of  the  ijulmonary  branches,  and  consequent 
localized  gangrene  of  the  lung.  It  has  been  affirmed,  moreover,  that  , 
intensely  congested  and  a-dematous  lung-tissue  may  break  down  and  I 
form  cavities,  thus  setting  up  phthisis  ;  and  that  ha3morrhagic  clots  may  ; 
undergo  similar  changes.  , 

The  fact  of  the  occurrence  of  obvious  inflammatory  changes  in  a  large  ] 
number  of  cases  of  pulmonaiy  phthisis,  at  some  period  during  their  , 
progress,  cannot  be  disputed ;  and  in  some  instances  the  onset  of  the  -j 
disease  is  associated  with  a  more  or  less  definite  pneumonic  or  pleuro-  j 
pneumonic  attack.    In  such  cases,  however,  those  who  maintain  the  j 

unity"  of  phthisis,  and  its  invariably  tubercular  origin,  would  affirm  , 
that  this  was  a  primary  tubercular  pneumonia,  directly  set  up  by  | 
tubercle  bacilli.  The  development  of  broncho-pneumonic  lesions  in  this 
disease,  which  unquestionably  help  in  the  destructive  process,  is  also 
attributed  to  these  agents,  or  to  irritation  produced  by  the  tubercle 
it.self.  Even  granting  to  its  fullest  extent  the  truth  of  the  tubeixjular 
theory,  there  is  nothing  unreasonable  in   the  supposition  that  the 
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products  of  inflammation,  originally  of  a  simple  character,  might  form  a 
suitable  nidus  for  the  growth  and  development  of  the  tubex'cle  bacillus, 
and  be  thus  the  starting-point  of  the  phthisical  process.  The  same 
remark  applies  to  the  vascular  conditions  just  alluded  to,  which  might 
act  in  a  similar  Avay.  In  this  sense,  at  any  rate,  a  "  secondary  tubercu- 
losis "  is  quite  possible,  in  my  opinion.  Another  factor  which  comes  in 
sooner  or  later  in  the  large  majority  of  phthisical  cases  is  the  occurrence 
of  suppuration.  It  is  a  question  whether  tubercle  bacilli  can  lead  to 
the  formation  of  pus,  but  probably  this  is  mainly  the  resiilt  of  the  action 
of  other  micro-organisms  which  usually  cause  suppuration.  With 
regard  to  the  fibroid  change  which  is  so  often  observed  in  chronic  cases 
of  pulmonary  consumption,  some  are  of  opinion  that  this  always 
originates  in  tubercle,  but  it  seems  to  me  that  such  an  idea  is  not  in 
accordance  with  facts,  and  that  the  development  of  fibrosis  in  this 
disease  is  often  the  outcome  of  a  chronic  inflammatory  process,  intended 
to  arrest  the  progi-ess  of  the  destructive  lesions.  Moreover,  a  lung- 
may  certainly  become  extensively  fibrotic  without  having  been  previously 
tubercular.  The  late  Sir  Andrew  Clark  regarded  this  change  as  a 
special  variety  of  phthisis  in  some  instances,  in  which  the  growth  of 
fibroid  tissue  is  primary.  It  will  not  be  out  of  place  to  remark  here  that 
whatever  may  be  the  precise  pathology  of  the  changes  in  any  particular 
case  of  phthisis,  in  a  large  number  of  instances  in  actual  practice  the 
morbid  conditions  which  can  be  recognized  are  of  a  very  complicated 
nature. 

iEtiology. — Under  this  head  it  is  intended  to  point  out  the  chief 
causes  which  appear  directly  or  indirectly  to  contribute  to  the  develop- 
ment of  phthisis,  and  these  are  numerous  and  varied.  Assuming  the 
tubercular  nature  and  bacillary  origin  of  the  complaint  to  be  established, 
mo.st  of  the  causes  to  be  mentioned  would  be  regarded  as  merely  belong- 
ing to  the  predisposing  class,  the  bacillus  being  considered  as  the  only 
possible  exciting  cause  in  every  case. 

1.  Hereditary  or  family  predisposition. — This  question  has  already 
been  dealt  with  in  the  chapter  on  Tuberculosis,  and  it  will  suffice  to  say 
here  that  there  can  be  no  doubt  as  to  the  existence  of  an  inherited 
tendency  to  phthisis  in  a  considerable  proportion  of  cases,  and  it  is  a 
most  dangerous  doctrine  to  ignore  or  make  light  of  this  tendency. 
2.  Age.  Most  cases  of  phthisis  are  met  with  from  20  to  30  years  of  age. 
The  disease  is  not  often  observed  during  early  cliildhood  or  in  advanced 
age,  but  may  come  on  at  any  period  of  life.  It  is  usually  more  rapid  in 
its  progress  in  young  subjects.  3.  Gonstitutional  and  general  condition. 
Persons  who  are  feeble  and  delicate  are  chiefly  liable  to  be  afl'ected  with 
pulmonary  consumption,  although  the  most  robust  may  be  attacked. 
The  presence  of  a  pronounced  tubercular  or  scrofulous  habit  of  bodv 
may  be  regarded  as  predisposing  to  this  disease.  4.  Occupation.  Phthisis 
IS  very  common  among  those  whose  employment  exposes  them  to  various 
inhalations  of  an  irritating  nature  ;  to  causes  originating  colds  ;  to  the 
influence  of  certain  unfavourable  hygienic  conditions;  or  to  habitual 
working  in  postures  which  cramp  and  impede  the  movements  of  the 
che.st.  5.  Bahits.  Sedentary  habits  and  want  of  exercise,  intemper- 
ance, masturbation,  excessive  sexual  indulgence,  and  debauchery 
generally,  are  the  chief  causes  coming  under  this  head  to  which  phthisis 
has  been  attributed.  6.  Diet  and  digestion.  The  mal-nutrition  resulting 
trom  an  imperfect  supply  of  nutriment  to  the  system,  to  whatever  cause 
tuis  may  be  due,  has  a  powerful  influence  in  developing  phthisis, 
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especially  in  the  young.  Such  a  condition  may  be  associated  with  an 
insufficient  amount  or  improper  quality  of  food ;  or  with  a  want  of 
power  of  assimilation,  on  account  of  dyspepsia,  or  of  various  diseases 
intex'fering  with  digestion.  Some  writers  have  laid  gi-eat  stress  on  a 
deficiency  of  fat  in  the  system  as  a  cause  of  phthisis,  either  from  want 
of  supply  of  this  element,  or  because  it  cannot  be  digested.  7.  Inter- 
ference loith  respiratory  functions.  Want  of  ventilation  and  fresh  air,  and 
the  consequent  breathing  of  an  impure  atmosphere,  mateinally  assists 
in  the  production  of  phthisis  ;  hence  the  complaint  is  common  among 
those  Avhose  occupation  compels  them  to  remain  in  a  close  confined  room 
for  many  hours  during  the  day,  as  well  as  in  many  instances  during  the 
night,  such  as  sempstresses  or  tailors,  especially  where  gas  is  burnt 
constantly  or  for  many  hours.  It  is  al.so  frequent  in  ill-ventilated 
institutions  where  many  persons  '  are  gathered  together,  especially 
children,  for  example,  orphan-asylums  and  prisons.  Whether  inter- 
ference with  the  respiratory  movements,  due  to  jDressui-e  of  stays  or  to 
posture,  has  any  effect  in  the  production  of  phthisis  has  been  disputed,  but 
it  seems  very  reasonable  to  suppose  that  such  would  be  the  case.  The 
complaint  is  certainly  more  liable  to  develop  in  lungs  which  are  much 
interfered  with  by  deformities  of  the  chest.  The  late  Dr.  MacCormack 
attached  great  importance  to  "re-breathed  air"  in  relation  to  the 
getiology  of  consumption.  8.  Climate  and  locality.  Dampness  of  soil 
and  abundant  m.oisture  in  the  atmosphei^e  have  been  proved  to  be 
powerful  predisposing  causes  of  phthisis.  Sir  George  Buchanan  has 
shown  that  efficient  drainage  has  materially  diminished  its  prevalence 
in  certain  districts.  The  affection  is  most  prevalent  in  climates  and 
localities  charactei'ized  by  rapid  changes  of  temperature,  or  by  prolonged 
cold  and  damp.  Elevated  regions  are  remarkably  free  from  phthisis, 
while  those  which  are  situated  at  a  low  level  present  a  large  number  of 
cases.  It  has  been  stated  that  malarial  districts  are  comparatively 
exempt  from  the  disease.  It  must  be  remembei^ed  that  phthisis  is  very 
widely  spread,  and  occurs  in  all  kinds  of  climates.  9.  Mental  canses. 
Severe  mental  depression,  as  from  anxiety,  grief,  worry,  or  over-study, 
certainly  seems  to  have  considerable  influence  in  some  cases  in  origi- 
nating phthisis.  The  complaint  is  not  uncommon  among  the  inmates  of 
lunatic  asylums,  but  here  various  causes  may  be  at  -work.  10.  Previous 
and  existing  diseases.  Phthisis  may  follow  measles,  whooping-cough, 
croup,  typhus,  typhoid,  scarlatina,  and  other  acute  diseases.  Repeated 
attacks  of  bronchitis  greatly  favour  its  development;  or  it  may  super- 
vene on  chronic  bronchial  catarrh  or  bronchitis.  Its  relation  to  different 
forms  of  pneumonia  has  already  been  considered.  Pulmonary  phthisis 
also  not  uncommonly  follows  pleurisy,  not  necessarily  originally  tuber- 
cular; audit  may  be  secondary  to  laryngeal  conditions.  Among  the 
supposed  predisposing  causes  of  this  complaint  coming  under  the  pre- 
sent heading  may  be  mentioned  miscarriages  ;  bad  confinements  ;  pro- 
longed lactation  ;  and  continued  or  excessive  discharges,  or  the  suppres- 
sion of  such  discharges.  Phthisis  is  very  liable  to  set  in  during  the  course 
of  diabetes.  It  may  also  occur  in  connection  with  diseases  of  the  alimen- 
tary canal  and  other  parts,  which  interfere  with  the  consumption  or 
assimilation  of  food ;  and  cases  may  be  definitely  associated  with  gastric 
ulcer.  Typical  tubercular  phthisis  occasionally  develops  in  syphilitic 
cases.  Dr.  James  Pollock  observed  that  young  women  who  are  aniemic 
or  chlorotic  are  peculiarly  free  from  phthisis,  but  the  complaint  does 
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sometimes  attack  sucli  subjects,  and  may  come  on  very  insidiously.  It 
has  been  stated  that  the  cyanotic  condition  is  antagonistic  to  phtliisis, 
but  the  complaint  is  not  uncommon  in  cases  of  congenital  disease  of  the 
pulmonary  artery.  11.  Infection.  The  questions  bearing  upon  the 
infectious  nature  of  tubercle  have  already  been  considered  in  the 
chapter  on  Tuberculosis,  and  they  are  particularly  important  in 
relation  to  pulmonary  phthisis.  From  this  point  of  view  the  sputum  has 
to  be  specially  considered,  as  a  vehicle  for  conveying  infection  by  the 
tubercle  bacilli  it  contains.  It  is  now  pretty  generally  agreed  that 
pulmonaiy  phthisis  cannot  be  communicated  by  the  breath.  At  the 
same  time  the  danger  of  infection  is  greater  in  the  case  of  those  who 
iire  brought  into  intimate  contact  with  phthisical  patients  ;  or  when 
such  patients  live  in  the  midst  of  communities  where  over-crowding  and 
other  unfavourable  hygienic  conditions  prevail.  It  has  been  atfirmed 
that  there  is  a  special  danger  of  conveying  phthisis  from  husband  to  wife. 
There  is  practically  no  danger  of  infection  in  bringing  consumptive 
patients  together  in  hospitals,  provided  that  due  precautions  are  taken. 
Apartments  which  have  been  occupied  by  such  patients  may  probably 
be  the  means  of  starting  the  disease  in  others,  if  they  have  not  been  pro- 
perly disinfected.  The  question  of  infection  thi'ough  food  does  not  apply 
so  much  to  the  lungs,  as  to  the  alimentary  canal  and  mesenteric  glands. 
One  important  point  to  note  is  that  tbese  organs  may  be  involved  as 
the  result  of  an  auto-infection,  either  in  connection  with  obvious 
tubercular  disease  of  some  other  sti"ucture,  or  with  some  more  or  less 
•obscure  caseous  centre,  associated  with  old  tubercular  glands  and  like 
conditions. 

The  predisposing  causes  of  pulmonary  phthisis  which  are  of  an  acci- 
dental chai-acter  may  be  separated  into  two  groups  as  regards  their  mode 
of  action,  the  one  tending  to  aifect  the  system  generally  ;  the  other  to 
act  locally  upon  the  respiratory  organs.  In  the  great  majority  of  oases' 
it  will  be  found  that  several  causes  have  been  at  work  in  originating  the 
disease,  and  often  there  is  a  combination  of  both  classes.  With  regard 
to  the  immediate  origin  of  phthisis,  it  may  or  may  not  be  attributed  to 
some  definite  cause,  such  as  a  cold,  or  direct  injury  or  irritation  of  the 
respiratory  organs,  produced  by  a  foreign  body  or  in  other  ways. 
According  to  the  view  now  generally  held,  however,  such  causes  can  only 
produce  conditions  which  render  these  organs  more  liable  to  be  attacked 
by  the  tubercle  bacillus. 

Varieties. — Many  attempts  have  been  made  to  classify  cases  of 
phthisis  in  diiferent  ways.  Thus  they  have  been  grouped  according  to 
their  supposed  pathological  origin  and  nature,  as  tubercular,  pneumonic, 
•catarrhal  pneumonic,  titberculo-pneumonic,  and  fibroid.  Certain  special 
forms  have  also  been  recognized,  founded  on  an  setiological  basis,  such 
•as  pleuritic,  Jicemorrhagic,  mechanical  (including  miners',  colliers',  and 
knife-grinders'  phthisis,  carbonaceous  phthisis,  etc.),  and  alcoholic.  It  is 
not  practicable,  however,  to  adopt  any  definite  arrangement  of  this  kind, 
and  for  further  consideration  it  will  be  sufficient  to  divide  cases  of  phthisis 
into  ac7ite  and  chronic,  according  to  their  progress  and  duration.  Some 
writers  make  a  separate  division  of  stob-acute  cases,  but  this  seems  to 
Bie  quite  unnecessary. 
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I.— Acute  Phthisis — Gaij.oi'ing  Consumption. 

Under  this  group  are  included  cases  of  phthisis  which  begin  acutely^ 
and  run  a  more  or  less  rapid  course,  but  the  fatal  termination  may  not 
occur  for  a  few  months. 

Anatomical  Characters. — Now  and  then  the  post-mortem  examina- 
tion merely  reveals,  to  all  appearance,  the  remains  of  an  acute  croupous 
pneumonia,  which  has  ended  in  destruction  of  the  lung-tissues.  More 
frequently  there  are  evidences  of  extensive  bronchitis  and  congestion  with 
catarrhal  pneumonia,  which  may  invade  large  tracts  of  lung-tissue,  the 
products  being  soft  and  caseous,  and  . easily  breaking  down,  or  irregular 
cavities  of  various  sizes  having  formed  here  and  there.  With  these 
conditions  obvious  tubercles  are  often  associated ;  but  even  if  they  are 
not  evident,  tubercle  bacilli  are  j)resent  in  great  numbers.  Acute 
phthisis  may  start  in  the  lower  lobes ;  or  in  the  upper  lobes,  spreading 
downwards ;  or  it  may  assume  a  disseminated  form.  Sometimes  a 
whole  lobe,  or  even  the  greater  part  of  a  lung  or  of  both  lungs,  becomes 
rapidly  destroyed.  Signs  of  more  or  less  extensive  pleurisy  are  also 
present,  generally  indicated  by  deposit  of  lymph  on  the  pleural  sur- 
faces, or  by  adhesions.  In  some  instances  the  pulmonary  affection  is 
.but  a  part  of  acute  tuberculosis,  the  lungs,  in  common  with  other  struc- 
tures, being  studded  throughout  with  grey  miliary  tubercles,  at  the 
same  time  being  much  congested  and  oedematovis,  especially  in  dependent 
parts,  but  not  pneumonic.  Tubercle  bacilli  are  not  only  found  in  con- 
nection with  miliary  tubercles,  but  are  also  abundant  on  the  boundaries 
of  cavities  and  in  their  contents,  and  in  the  infiltrated  walls  of  the 
•  small  bronchi. 

Symptoms. — The  clinical  history  of  acute  phthisis  is  that  of  a  febrile 
disease,  which  is  attended  with  prominent  pulmonary  sj'mptoms,  and  as 
a  rule  with  signs  of  consolidation  and  subsequent  destruction  of  portions 
of  the  lungs,  either  progressively  advancing  from  one  part  to  another,  or 
assuming  a  disseminated  mode  of  distribution.  It  may  attack  a  person 
previously  healthy  to  all  appearance,  but  this  is  not  usually  the  case. 
Haemoptysis  is  sometimes  the  first  symptom  noticed.  The  course  is  in 
some  instances  extremely  rapid,  but  any  case  of  phthisis  ending  within 
a  few  months  Avould  be  considered  acute  or  sub-acute. 

When  acute  phthisis  follows  what  appears  to  be  a  lobar  pneu- 
monia, the  chest-symptoms  and  fever  continue,  with  abundant  sweats 
and  progressive  wasting ;  while  the  physical  signs  show  persistence 
of  the  consolidation,  followed  by  softening  and  the  formation  of 
cavities.  In  the  usual  run  of  cases  the  local  symptoms  include  pains  in 
different  parts  of  the  chest ;  consid9rab]e  dyspnoea;  frequent  and  trouble- 
some cough ;  and  abundant  expectoration  of  variable  character,  which 
may  be  "rusty"  at  first,  but  soon  tends  to  become  muco-purirlent  or  puru- 
lent. Tubercle  bacilli  and  elastic  tissue  may  be  detected  after  a  time  in 
the  sputum.  Thei-e  is  considerable  pyrexia,  especially  in  the  after- 
noon or  at  night  ;  usually  accompanied  with  profuse  sweating, 
repeated  shivering  in  many  cases,  rapid  Avasting,  and  great  debility. 
Notwithstanding  the  fever,  the  appetite  is  frequently  remarkablv 
good.  Occasionally  the  symptoms  tend  to  assume  a  "  typhoid " 
character.     Physical    signs    at    the  outset   often    merely  resemble 
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those  of  broncliitis  or  pulmonary  congestion.  Afterwards  there  will 
be  indications  of  consolidation,  softening,  or  excavation  in  various 
parts,  these  being  often  most  marked  towards  the  bases,  namely, 
deficient  resonance  or  dnlness ;  bronchial  or  hollow  breath-sounds ; 
crackling  or  crepitant  rales,  followed  by  large,  moist,  and  often  ringing 
or  metalfic  rales  ;  and  increased  vocal  fremitus  and  resonance.  Pleuritic 
friction-sound  is  also  heard  in  many  cases  ;  and  sometimes  there  are 
marked  signs  of  pleuritic  effusion. 

In  acute  pulmonary  tuberculosis  the  symptoms  are  those  of  very  high 
fever,  with  marked  prostration  and  adynamia;  extremely  hurried 
breathing ;  and  more  or  less  cough  ;  but  there  are  no  marked  physical  signs 
in  connection  with  the  lungs,  only  rales  indicative  of  pulmonary  con- 
gestion and  oedema  being  observed.  There  may  be  evidence  of  the  for- 
mation of  tubercle  in  other  parts. 

Diagnosis. — An  acute  phthisis,  commencing  as  such,  or  following  a 
sudden  heemoptysis,  is  as  a  rule  speedily  recognized  by  the  local  and 
general  symptoms,  and  tlie  physical  signs  of  rapid  and  progressive 
pulmonary  consolidation  and  destruction.  When  it  supervenes  upon 
what  appears  to  be  an  ordinary  acute  pneumonia,  the  recognition  of  the 
case  as  a  phthisical  one  can  only  be  arrived  at  by  watching  its  progress. 
Acute  pulmonary  tuberculosis  of  the  disseminated  type  may  be  difficult 
to  diagnose  with  certainty  at  first,  but  the  course  of  events  will  generally 
soon  clear  up  any  obscurity.  This  form  is  more  particularly  liable  to 
be  mistaken  for  certain  fevers,  especially  typhoid  fever,  but  in  typical 
cases  the  distinctions  are  sufficiently  obvious.  The  detection  of  tubercle 
bacilli  or  elastic  tissue  in  the  sputum,  and  the  occurrence  of  tubercle  in 
other  parts,  may  materially  assist  th.e  diagnosis.  Bacilli  may  not,  how- 
ever, be  discovered  for  some  time.  It  must  be  mentioned,  moreover, 
that  sometimes  acute  phthisis  is  very  insidious  in  its  progTess. 

Prognosis. — Acute  phthisis  is  a  very  grave  complaint,  and,  according 
to  the  ordinary  definition,  invariably  ends  fatally.  At  the  same  time 
cases  do  occur  in  which  the  clinical  phenomena  very  much  resemble  those 
which  are  observed  in  acute  phthisis,  but  recovery  ensues.  Moreover, 
phthisis  may  set  in  as  an  acute  disease,  afterwards  subsiding  into  a 
chronic  form  of  the  complaint. 

Treatment. — The  treatment  of  cases  of  acute  pbthisis  is  mainly 
symptomatic,  and  much  discrimination  is  necessary  as  to  the  measures 
which  are  adopted,  an  over-active  treatment  often  doing  much  barm. 
All  kinds  of  lowering  measures  are  to  be  avoided ;  and  a  supporting  and 
stimulating  plan  of  treatment  is  invariably  indicated.  If  there  is  no 
special  indication  a  simple  effervescent  mixture,  with  a  small  excess  of 
carbonate  of  ammonium,  may  be  given.  If  there  is  high  fever,  full 
doses  of  quinine  or  other  antipyretics  may  be  tried  judiciously,  and  the 
application  of  cold  carefully  employed.  Various  symptoms,  such  as 
pam,  cough,  dyspnoea,  hasmoptysis,  sweating,  and  sickness,  often  need 
attention,  and  these  must  be  dealt  with  on  ordinary  j)rinciples.  Local 
applications  to  the  chest,  in  the  form  of  poultices,  sinapisms,  turpentine 
fomentations,  blisters,  or  preparations  of  iodine,  are  serviceable  when 
properly  employed.  The  internal  administration  of  antiseptics,  or  the 
employment  of  antiseptic  uihalations,  might  be  serviceable  in  some  cases, 
but  these  agents  must  be  used  with  duo  care.  I  have  occasionally 
known  the  progress  of  what  thi-eatened  to  be  a  case  of  acute  phthisis 
distinctly  checked  by  a  change  to  certain  of  the  sea-side  health-resorts 
m  this  country,  to  the  Engadine  in  Switzerland,  or  to  Colorado. 
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II.  Chuonic  Phthisis. 

Anatomical  Characters. — The  post-mortem  appearances  observed  in 
the  lungs  in  chronic  phthisis  present  great  variety  in  different  cases, 
according  to  their  duration,  the  actual  nature  and  extent  of  the  morbid 
changes,  the  presence  of  non-phthisical  Iqsions,  and  other  circumstances. 
At  the  same  time  the  processes  which  take  place  in  these  organs  in  the 
development  of  the  disease  are  of  a  fairly  definite  character,  and  it  is 
desirable  at  the  outset  to  give  a  brief  description  of  their  natui-e  and 
progress. 

The  primary  morbid  condition  in  the  development  of  chronic  phthisis 
is  consolidation  of  some  kind,  and  according  to  the  view  now  generally 
accepted,  this  is  always  at  the  outset  of  a  tubercular  nature.  Miliary 
tubercles  form,  which  are  seen  in  the  form  of  both  grey  and  white 
nodules,  either  separate,  or  more  frequently  collected  in  groups  or 
clusters.  There  are  differences  of  opinion  as  to  where  these  tubercles 
oi'iginate,  but  they  ajipear  to  develoiJ  first  in  the  interstitial  tissues, 
especially  the  alveolar  walls,  and  the  peribronchial,  perivascular,  and 
sub-pleural  tissues.  They  subsequently  encroach  upon  the  air-vesicles 
and  the  channels  of  the  small  bronchi.  Their  structure  has  been  suffi- 
ciently discussed  in  the  chapter  on  Tuberculosis.  Rindfleisch  holds 
that  the  earliest  lesion  of  phthisis  is  a  tubercular  infiltration  of  the 
angles  and  projections  of  the  terminal  bronchi  at  their  junction  with  the 
alveoli.  Associated  with  tubercles,  often  from  an  early  period,  are 
pneumonic  conditions,  chiefly  of  the  catarrhal  or  broncho-pueiimonic 
type,  accompanied  with  accumulation  of  epithelioid  cells  in  the  alveoli 
and  smaller  bronchi.  In  some  instances  considerable  areas  of  uniform 
consolidation  are  evident,  presenting  a  variable  appearance,  sometimes 
resembling  red  hepatization,  in  other  cases  appearing  as  a  gelatinous- 
looking,  homogeneous,  smooth  infiltration.  This  consolidation  is  regarded 
as  pneumonic,  which  surrounds  tubercular  foci,  or  is  set  up  by  the  direct 
action  of  the  tubercle  bacilli. 

The  tendency  in  the  early  phthisical  consolidation  of  the  lung,  what- 
ever its  exact  nature  may  be,  is  towards  caseation  and  disintegration, 
either  rapidly  or  more  or  less  gradually.  This  has  been  attributed  to 
the  direct  action  of  the  tubercle  bacilli  or  their  products  ;  to  croAvding  of 
cells  in  the  air- vesicles  and  minute  bronchi;  or  to  obstruction  of  the 
blood-supply  through  the  small  vessels.  As  a  result  of  caseation  con- 
siderable changes  in  the  appearance  and  characters  of  the  affected  parts 
are  produced.  They  become  yellowish-white  or  yellow,  opaque,  and  more 
or  less  soft  and  friable.  The  caseous  change  in  miliary  tubci-cles  gives 
rise  to  the  so-called  "  yellow  tubercles ;  "  but  a  similar  appeai-ance  may 
be  produced  by  a  section  of  a  bronchus  or  of  alveoli,  the  contents  of  which 
have  undergone  fatty  degeneration.  Not  uncommonly  caseous  areas  of 
considerable  size  are  seen  scattered  in  phthisical  lungs.When  the  disease 
is  limited,  there  can  be  no  doubt  but  that  a  caseous  nodule  or  small 
mass  may  liquefy,  and  be  subsequently  entirely  removed  by  absorption 
or  expectoration,  a  complete  cure  being  thus  ultimately  effected,  only  a 
scar  remaining.  In  other  cases  it  becomes  surrounded  by  a  firm  fibrous 
capsule,  which  cuts  it  off  from  the  rest  of  the  lung,  and  then  becomes 
inspissated  and  firmer,  or  may  subsequently  undergo  calcification,  a 
hard  calcareous  body  taking  its  place,  sometimes  termed  a  "lung- 
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stone,"  wliicli  may  be  expectoi-ated  later  on.  Around  these  arrested  or 
cured  lesions  of  phthisis,  however,  miliary  tubercles  are  not  uncom- 
monly observed,  firm  and  sclerosed.  Such  tubercles  are  also  abun- 
dantly disseminated  in  the  lower  parts  of  the  lung-s  in  many  cases  of 
chronic  phthisis,  where  the  upper  portions  are  destroyed  more  or  less 
extensively. 

In  the  large  majointy  of  cases  of  pulmonary  tuberculosis,  however, 
the  processes  of  consolidation  and  caseation,  instead  of  being  arrested, 
pass  on  to  destructive  changes,  in  which  the  lung-tissues  and  morbid  pro- 
ducts break  down,  with  the  formation  of  cavities,  excavations,  or  vomica', 
accompanied  by  ulceration  and  suppuration.  Pulmonary  cavities  vary 
greatly  in  number,  size,  form,  and  other  characters.  They  may  be  sub- 
lobular,  lobular,  lobar,  or  even  involve  the  whole  of  one  lung  ultimately. 
They  increase  in  size  by  the  gradual  necrosis  of  their  inner  wall;  by 
the  fusion  of  adjacent  excavations;  and  by  their  encroachment  upon 
fresh  bronchial  territories.  When  lobular,  an  excavation  is  roughl}' 
spherical ;  irregular  vomicae  may  arise  from  the  coalescence  of  many 
lobules,  simultaneously  involved  ;  but  the  ultimate  shape  of  cavities 
chiefly  depends  upon  the  peculiarities  of  the  bronchial  distribution  to 
the  district  affected.  During  their  active  progress  their  walls  are  soft, 
irregular,  rough,  and  ulcerous ;  subsequently  a  surrounding  fibro- 
vascular  zone  forms,  the  innermost  portion  constituting  a  pyogenic 
layer  at  first,  and  subsequently  an  exfoliating  false  membrane.  A 
knobbed  condition  of  the  internal  surface  of  cavities  is  not  uncommon. 
Vomicfe  generally  contain  muco-purulent  or  purulent  matter,  or  some- 
times a  thin,  dirty,  shreddy,  and  foetid  liquid;  blood  may  also  be 
present.  Trabecule  frequently  traverse  them,  consisting  of  blood- 
vessels and  of  collapsed  or  indurated  alveolar  tissue.  The  sur- 
rounding structure  may  be  normal  alveolar  substance,  inflamed  and 
thickened  tissue,  infiltrated  with  tubercle,  or  of  a  fibrous  nature. 
Yomicfe  above  a  very  small  size  always  open  into  one  or  more  bronchi, 
but  the  communication  may  be  temporarily  or  permanently  closed. 
The.se  tubes  ulcerate  at  an  early  period.  Often  two  sets  of  bronchial 
orifices  may  be  observed  in  cavities,  the  proximal  and  the  distal.  They 
open  abruptly,  either  directly  or  slantingly,  and  present  circular  or 
oval  orifices,  indicated  by  small  islets  of  mucous  membrane.  With 
regai'd  to  the  vessels,  the  trabeculce  always  contain  vascular  branches, 
either  patent  or  obliterated.  Branches  of  the  pulmonary  artery  also 
ramify  in  the  walls.  The  vessels  are  more  resistant  than  all  the  other 
structures,  and  thus  may  be  completely  exposed,  even  while  the  cii'cu- 
lation  through  them  continues.  Moreover,  they  often  become  the  seat 
of  small  aneurisms  or  "  ectasias,"  which  may  attain  the  size  of  a  pea  or 
small  bean,  or  even  that  of  a  walnut.  As  a  rule  these  aneurisms  occur 
snnultaneously  in  different  parts  of  the  same  lung;  they  may  undergo 
spontaneous  cure  if  in  very  small  cavities.  The  vessels  are  very  liable 
to  rupture, either  from  mere  erosion,  or  at  the  seat  of  one  of  the  aneurisms; 
thus  fatal  haemorrhage  may  occur,  but  a  pulmonary  aneurism  is  some- 
times cured  by  the  pressure  of  extravasated  blood. 

In  most  cases  of  chronic  phthisis  more  ov  lud'^  interstitial  pneumonia 
IS  set  up,  which  often  materially  aids  in  ai-resting  and  I'epairing  the 
mischief  resulting  from  the  disease.  As  already  stated,  it  arises  in  the 
neighbourhood  of  consolidations  and  caseous  products,  sometimes  form- 
ing dense  capsules  around  them,  or  originating  indurated  masses;  and 
also  around  cavities,  which  are  then  said  to  be  encapsuled.   Such  vomicco 


520 


THEORY    AND    PRACTICE    OP  MEDICINE. 


may  subsequently  gradually  contract  and  finally  close  up,  leaving  only 
an  indurated  puckered  cicatrix.  Complete  obliteration,  however,  is  rare. 
There  is  also  a  retraction  towards  the  root  of  the  lung  often  observed, 
partly  due  to  inflammatory  thickening  and  clustering  of  the  bronchi.  In 
some  very  chronic  cases  of  phthisis  the  affected  portions  of  the  lungs 
may  present  nothing  but  fibroid  induration,  with  cavities  in  various 
stages  of  contraction. 

Seat  of  phthisical  lesions. — It  is  a  well-known  fact  that  phthisis  in  the 
large  majority  of  cases  begins  in  the  region  of  the  apex  of  the  lung, 
and  if  not  arrested  advances  progressively  downwards,  until  ultimately 
the  whole  of  the  organ  becomes  involved.  In  exceptional  instances, 
however,  it  originates  at  the  base  or  in  some  other  part.  The  extension 
of  the  disease  is  partly  due  to  inhalation  into  the  bronchi  of  morbid 
materials  containing  the  bacilli. 

Dr.  Kingston  Fowler  has  studied  the  progress  of  pulmonary  phthisis 
from  above  downwards,  and  finds  that,  in  the  majorit}'-  of  cases,  it  follows 
distinct  routes.  In  the  upper  lobe  the  primary  lesion  is  not,  as  a  rule, 
at  the  extreme  apex,  but  from  1  to  1^  inch  below,  and  nearer  to  the 
posterior  and  external  borders ;  here  it  spreads  downwards,  and  Dr. 
Fowler  says  that  on  this  account  examination  in  the  supra-spinous  fossa 
Avill  often  give  evidence  of  phthisis  before  signs  appear  in  front. 
Anteriorly  the  original  mischief  corresponds  to  a  spot  just  below  the 
centre  of  the  clavicle.  It  extends  in  front,  along  a  line  I'unning  about 
I-j  inch  from  the  inner  ends  of  the  1st,  2nd,  and  3rd  interspaces.  A 
second  less  common  primary  site  corresponds  on  the  chest-wall  with  the 
1st  and  2nd  interspaces  below  the  outer  third  of  the  clavicle.  In  the 
downward  extension  the  outer  part  of  the  upper  lobe  is  chiefly  involved. 
On  the  light  side  affection  of  the  middle  lobe  usually  follows  that  of  the 
upper  lobe.  The  first  implication  of  the  lower  lobe  is  about  1  to  li  inch 
below  the  posterior  extremity  of  its  apex,  corresponding  on  the  sui-face 
of  the  chest  to  a  spot  opposite  the  5th  dorsal  spine.  From  this  point  the 
lesion  spreads  downwards  and  laterally  along  the  line  of  the  inter- 
lobular septa,  which  corresponds  to  the  vertebral  border  of  the  scapula 
when  the  hand  is  placed  on  the  opposite  scapula  and  the  elbow  raised 
above  the  level  of  the  shoulder.  Extension  from  one  lung  to  the  other 
does  not  usually  take  place  until  the  apex  of  the  lower  lobe  of  the  one 
first  affected  has  been  attacked. 

In  the  large  majority  of  cases  when  death  results  from  chronic 
phthisis  both  lungs  are  involved,  though  not  to  the  same  extent. 
Moreover,  the  morbid  changes  are  of  a  very  mixed  chai-acter,  and  differ 
much  in  different  parts  of  the  same  organ.  Thus  it  often  presents, 
from  above  down,  cavities  in  all  varieties  and  stages,  with  fibrotic  changes 
in  the  upper  region ;  tubercular,  pneumonic,  and  caseous  areas  in  the 
middle  portion ;  and  abundant  miliary  tubercles  lower  down,  many  of 
which  are  firm  and  sclerosed  ;  while  the  base  may  be  quite  healthy. 

With  regard  to  the  distribution  of  tubercle  bacilli,  they  are  said  to  be 
always  present  in  freshly  formed  pulmonary  tubercle,  but  are  often  absent 
in  older  nodules.  In  caseous  formations  their  distribution  is  irregular  ; 
where  caseation  is  beginning,  or  where  softening  is  going  on,  bacilli  are 
often  seen  in  ereat  numbers,  but  in  old  and  firm  caseous  masses  none  can 
be  found  as  a  rule.  As  these  masses  are  infective,  however,  it  is  supposed 
that  they  contain  abundant  spores.  The  bacilli  are  observed  in  great 
abundance  in  the  walls  of  cavities  in  process  of  formation,  and  in  their 
contents,  especially  when  the  destructive  process  is  rapid  ;  but  are 
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few  or  absent  in  the  case  of  cavities  with  fibrous  walls.  In  the  fibroid 
taaterial  they  cannot  be  detected.  Another  organism,  named  micrococcus 
tetraqenum,  has  been  described  in  the  walls  of  tubercular  cavities,  which 
is  said  by  Koch  to  assist  in  the  destructive  process. 

In  addition  to  the  diverse  appearances  in  the  lungs  resulting  from  the 
combination  of  conditions  already  described,  these  are  generally  further 
modified  by  their  association  with  bronchitis,  or  with  tuberciilar  disease 
or  ulceration  of  the  bronchi  ;  dilated  bronchi ;  emphysematous  patches ; 
areas  of  pulmonary  collapse;  extravasations  of  blood  or  their  remains  ;  or 
recent  pneumonia.  l^leui-itic  adhesions  and  thickenings  are  always 
evident,  especially  at  the  apices,  where  a  dense  fibrous  cajD  is  often  formed, 
which  may  be  half  an  inch  or  more  in  thickness,  but  it  is  not  uncommon 
to  find  a  lung  adherent  in  its  whole  extent.  In  these  adhesions  new 
vessels  are  developed  by  extension  from  the  intercostals,  and  thus  a 
■communication  is  formed  between  the  latter  and  the  vessels  of  the  lungs. 
In  some  cases  there  is  pleuritic  effusion  or  empyema.  Pneumothorax 
or  pyo-pneumothorax  may  be  met  with  as  complications. 

Other  structures  besides  the  lungs  and  pleura  are  generally  found  to 
be  involved  in  cases  of  death  from  phthisis,  but  these  will  be  men- 
tioned under  its  complications. 

Ssrmptoms. — Chronic  phthisis  presents  considerable  variations  in  its 
clinical  history,  as  regards  its  mode  of  onset  and  subsequent  course,  as 
well  as  in  its  actual  symptoms,  though  these  bear  a  general  resem- 
blance in  the  dilferent  cases.  The  disease  may  commence  quite  suddenly, 
as  by  an  attack  of  haemoptysis  ;  or  may  remain  after  some  acute  illness  ; 
or  may  come  on  acutely  or  subacutely,  afterwards  becoming  chronic ;  or 
may  set  in  gradually  and  insidiously.  In  the  last  class  of  cases  the 
pulmonary  symptoms  are  first  observed  in  some  instances,  especially 
those  indicative  of  bronchial  catarrh  ;  in  others  signs  of  constitutional 
disturbance,  or  of  derangement  of  the  digestive  organs.  The  sj^mptoms 
may  be  described  as  local  and  general. 

1.  Local. — Pains  in  some  part  of  the  chest,  and  about  the  sides,  are 
common  in  phthisis,  though  not  usually  severe.  They  seem  generally  to 
be  either  pleuritic  or  muscular  in  origin,  the  latter  being  often  the  result 
of  cough.  Local  pain  in  the  region  of  one  apex  is  sometimes  complained 
of.  Some  form  of  dyspnoea  is  generally  present  more  or  less,  from  various 
causes,  but  may  be  entirely  absent.  Respirations  are  usually  increased 
in  number,  rising  somewhat  towards  evening.  Shortness  of  breath  on 
exertion  is  very  commonly  complained  of,  and  it  may  be  the  first 
symptom  noticed  by  the  patient.  Of  course  when  the  lungs  are  exten- 
sively diseased  breathing  is  much  affected.  Cough  is  an  essential 
symptom  of  phthsis,  and  may  for  some  time  be  the  only  one  that  attracts 
attention.  In  its  severity  and  characters  it  differs  widely,  and  that  by 
no  means  necessarily  according  to  the  extent  of  the  disease.  It  also 
varies  much  in  the  same  case  at  different  times.  At  first  it  is  often 
sliort,  dry,  and  hacking.  An  abnoi'mal  condition  of  the  throat  or  larynx 
not  infrequently  gives  rise  to  or  aggravates  the  cough,  which  in  the 
latter  case  is  generally  of  hoarse  quality.  It  is  usually  worse  on  first 
lying  down  at  night;  after  sleep,  especially  in  the  morning;  and  after 
food.  A  paroxysm  is  often  terminated  by  vomiting,  especially  after  a 
Tueal.  Expectoration  soon  occurs  in  most  cases,  but  much  of  the  sputa 
Wjueutly  comes  from  the  bronchial  tubes,  which  are  the  seat  of  catarrh. 
Iheir  characters  and  amount  present  much  variety,  and  they  alter  con- 
siderably during  the  course  of  a  case.  At  first  they  consist  merely  of  clear 
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mucus,  or  sometimes  small  opaque  pellets  are  discharged ;  subsequently 
they  become  muco-purulent ;  and  when  cavities  form,  irregular,  opaque, 
airless  masses  are  often  expectorated,  more  or  less  green  or  gree'uish- 
yellow,  which  Avhen  discharged  into  water  present  a  flocculent  or  woolly 
surface,  and  usually  rapidly  sink,  while  on  a  flat  surface  they  spread  out 
in  the  form  of  a  coin,  hence  named  "  nummulated."  This  kind  of  sputum 
may,  however,  be  observed  in  mere  bronchitis.  The  masses  ai-e  mingled 
with  more  or  less  bronchial  mucus.  In  some  cases  mere  pus  is  expecto- 
rated, and  occasionally  a  quantity  of  matter  is  suddenly  discharged, 
owing  to  the  opening  of  a  cavity.  The  sputa  often  have  an  unpleasant 
odour,  and  they  may  be  extremely  offensive,  but  this  is  quite  exceptional. 
In  favourable  cases,  even  after  large  cavities  have  formed,  expectoration 
gradually  diminishes,  and  may  ultimately  cease  altogether.  General 
examination  of  the  sputa  may  reveal  evident  caseous  or  calcareoas 
particles.  Microscoijical  examination  may  show  alveolar  epithelium ; 
abundant  granular  or  pus-cells  ;  blood-corpuscles  ;  numerous  fat-granules 
and  oil-globules  ;  calcareous  granules ;  micro-organisms,  especially 
tubercle  bacilli,  but  also  micrococci,  bacteria,  or  fungi;  and  in  many 
instances  fragments  of  the  lung-tissues,  particularly  elastic  fibres.  These 
are  best  made  out  by  the  method  recommended  by  Dr.  S.  Fenwick. 
namely,  by  boiling  the  sputum  with  an  equal  quantity  of  a  solution  of 
caustic  soda  (gr.  xv  to  ,f  i)  ;  poui^ing  the  product  into  a  conical  glass 
which  is  filled  with  pure  water  ;  and  carefully  examining  microscopically 
the  deposit  which  forms  in  a  very  shallow  cell.  Sometimes,  however, 
they  can  be  recognized  by  the  naked  eye  in  a  very  thin  layer  of  expec- 
toi-ation  pressed  between  two  glasses,  and  may  then  be  picked  out  for 
microscopical  examination. 

The  detection  of  titbercle  bacilli  in  sputum  is  now  regarded  as  an 
important  factor  in  the  diagnosis  of  phthisis,  and  examination  for  these 
organisms  is  commonly  adopted  as  a  routine  measure.  Several  methods 
are  recommended  for  their  demonsti-ation,  but  it  must  suflBce  to  give 
here  a  general  outline  of  the  process. 

In  the  first  place  it  is  desirable  to  select  the  little  opaque  spots  or 
patches  which  are  usually  to  be  found  in  phthisical  sputum.  These  are 
first  crushed  betw'een  two  cover-glasses  by  gentle  pressure,  the  glasses 
being  then  separated  by  sliding  them  apart,  and  dx-ied,  either  spon- 
taneously, or  by  holding  them  between  the  fingers  and  passing  them  to 
and  fro  above  a  flame.  When  quite  dry,  each  glass  is  held  in  a  forceps  with 
the  prepared  side  upwards,  and  passed  rapidly  through  the  flame  of  a 
spirit-lamp  or  a  Bunsen's  burner,  in  order  to  coagulate  the  albumen  and 
fix  the  sputum.  The  subsequent  process  consists  in  floating  the  speci- 
men on  a  special  staining-solution ;  washing  in  dilute  nitric  or  sulphuric 
acid,  and  afterw^ards  in  distilled  w^ater;  again  floating  in  another 
staining-solution,  and  w^ashing  in  water;  and  examining  under  the 
microscope,  either  while  still  wet,  or  after  mounting  and  drying.  The 
chief  differences  in  the  several  methods  recommended  for  detecting 
tubercle  bacilli  are  in  the  staining-solutions  used.  Ehrlich  employs  as 
his  two  solutions  either  one  of  methjd-anilin  violet,  followed  by  one  of 
eosin  or  Bismarck-brown  ;  or  an  aniliue-fuchsine  solution,  followed  by 
one  of  methylene-blue.  Heneage  Gribbes  recommends  a  simple  and  rapid 
method,  which  consists  in  double-staining  the  cover-glass  preparations, 
by  immersing  them  for  five  minutes  in  a  special  stain  containing 
rosaniline  hydrochlorate,  methylene  blue,  and  aniline,  previously 
warmed,  and  then  washing  in  methylated  spirit.    Neelsen's  solution 
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consists  of  fuchsine  -with,  carbolic  acid  and  alcohol ;  and  for  the  second 
solution  he  uses  methylene-blue. 

Ecemoptysis  in  relation  to  phthisis  demands  special  notice.  This 
symptom  is  observed  to  a  greater  or  less  degree  in  the  large  majority  of 
cases  of  this  disease,  but  it  is  by  no  means  essential.  Htemoptysis  is. 
sometimes  the  first  indication  of  tlie  presence  of  this  disease.  The 
amount  of  blood  may  range  from  mere  tinging  of,  or  streaks  in  the 
sputa,  to  a  quantity  sufficient  to  prove  immediately  fatal,  but  death 
directly  due  to  hasmoptysis  is  in  reality  an  exceptional  event  in  phthisis. 
The  hemorrhage  is  more  likely  to  be  abundant  after  cavities  have- 
formed,  especially  if  minute  aneurisms  exist.  Sometimes  blood  is. 
intimately  mixed  with  muco-purulent  material.  The  hemoptysis  is 
frequently,  but  not  necessarily,  brought  on  by  some  exciting  cause,  such 
as  a  violent  cough,  or  mental  disturbance.  In  certain  cases  it  tends  to 
be  repeated,  and  may  become  almost  periodic,  and  to  such  cases  the  term 
htemorrhagic  has  been  applied  by  some  writers.  When  not  abundant, 
the  loss  of  blood  seems  to  afford  relief  sometimes,  but  usually  the  effect 
of  hfemoptysis,  if  in  any  quantity,  or  if  fi'equently  recurring,  is  to  make 
the  patient  weaker  and  more  anaemic. 

2.  General. — The  general  symptoms  of  phthisis,  while  very  definite  in 
their  nature,  also  present  great  variety  in  their  degree  and  combina- 
tions, not  only  in  different  cases,  but  in  the  same  case  at  different  times. 
Often  the  disease  can  be  recognized  at  a  glance  in  the  aspect  of  the 
patient ;  but  in  many  instances  the  appearance  is  in  no  way  character- 
istic ;  and  there  may  be  no  general  symptoms  whatever  when  a  case  of 
chronic  phthisis  happens  to  come  under  observation. 

Fijrexia  is  a  most  important  symptom  in  cases  of  phthisis,  and  one 
which  should  always  be  looked  for  by  the  systematic  use  of  the  clinical 
thermometer.  This  instrument  gives  valuable  aid  in  detecting  an.  early 
stage  of  the  disease,  and  in  indicating  its  degree  of  activity.  As  a  rule 
marked  daily  variations  in  temperature  are  observed,  the  highest 
point  being  usually  reached  in  the  afternoon  between  2  and  6 
o'clock,  but  the  pyrexia  presents  no  tyjDical  course.  At  some  period  of 
the  day  it  is  often  quite  normal,  or  even  subnormal.  Moreover,  in  cases 
of  even  extensive  chronic  phthisis  there  may  be  no  increase  of  tempera- 
ture whatever,  if  the  complaint  is  not  active.  Very  low  temperatures 
have  been  recorded  in  some  cases.  During  the  progress,  but  especially 
towards  the  close  of  many  cases  of  phthisis,  hectic  fever  in  its  most 
typical  form  is  observed;  and  it  is  not  at  all  uncommon  for  patients  to 
have  more  or  less  marked  febrile  paroxysms,  sometimes  simulating 
ague.  The  statement  that  the  temperature  is  higher  over  the  part  of 
the  chest  corresponding  to  a  diseased  lung  than  on  the  opposite  side  is 
not  borne  out  by  careful  observations. 

Nirjhb-sweats  are  complained  of  in  the  large  majority  of  cases  of  phthisis 
during  some  part  of  their  progress.  They  tend  to  come  on  especially 
towards  early  morning,  but  not  infrequently  set  in  as  soon  as  the  patient 
falls  asleep,  and  are  not  uncommonly  so  excessive  as  to  satui'ate  even 
the  bed-clothes,  causing  much  distress  and  exhaiistion.  Sweating  from 
slight  exertion  is  also  often  noticed ;  or  it  may  occur  at  any  time  of  the 
day  should  the  patient  fall  asleep.  This  excessive  perspiration  is  either 
the  termination  of  a  febrile  paroxysm,  the  result  of  weakness,  or 
associated  with  deficient  blood-aeration.  Sometimes  the  skin  is  un- 
naturally dry,  or  the  palms  and  soles  of  the  feet  burn.  Loss  of  flesh 
Js  another  prominent  symptom  in  pulmonary  consumption,  being  depen- 
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dent  chiefly  upon  the  pyrexia.  This  must  be  determined  by  frequent 
Aveighing,  and  no  reliance  ought  to  be  placed  on  the  mere  statement  of 
the  patient.  The  emaciation  is  ultimately  often  extreme,  and  it  is  a 
matter  of -.common  observation  that  it  is  more  marked  about  the  body 
and  limbs,  and  especially  the  chest,  than  in  the  face.  The  fat  dis- 
appears ;  and  the  muscles  feel  flabby  and  wanting  in  tone.  The 
chest-muscles  are  often  very  ii-ritable  on  percussion — myoidema.  More 
or  less  anamia  is  frequently  observed,  and  there  may  be  oedema  of  the 
legs  from  this  cause.  At  the  same  time  the  "hectic  flush"  may  be 
evident.  In  many  advanced  cases  of  phthisis  the  skin  becomes  dry  and 
scaly.  Among  other  external  appearances  which  may  be  noticed  in 
some  instances  are  greyness  of  the  hair  over  the  chest ;  lankiness  and 
falling-off  of  the  hair  generally  ;  and  bulbousness  of  the  finger  ends, 
with  incurved  or  cracked  nails.  Ultimately  the  patient  sometimes 
becomes  more  or  less  cyanotic. 

Phthisical  patients  almost  always  complain  of  debility,  varjung  from 
mere  languor,  disinclination  for  exercise,  and  easily  induced  fatigue,  to 
the  most  absolute  helplessness  and  exhaustion.  The  pulse  is  increased 
in  frequency  in  most  cases,  sometimes  considerably,  and  tends  to  be 
<(uick,  abrupt,  and  wanting  in  tone;  it  may  be  either  full  or  small. 

The  digestive  organs  are  generally  out  of  order.  Impairment  or  loss 
of  appetite  and  dyspeptic  symptoms  are  often  complained  of.  Some- 
times the  mouth,  tongue,  and  throat  are  red  and  irritable,  this  being 
accompanied  with  signs  of  subacute  gastritis.  The  tongue  is  frequently 
more  or  less  furred.  Thirst  may  be  a  prominent  symptom.  Not  only 
is  vomiting  common  after  cough,  but  now  and  then  the  stomach  is 
extremely  irritable,  retching  and  vomiting  being  immediately  excited 
when  anything  is  taken.  The  breath  has  in  not  a  few  cases  of  phthisis 
a  very  peculiar  odour,  which  is  quite  characteristic.  At  the  close 
thrush  is  not  infrequently  observed.  It  has  been  stated  that  phthisical 
patients  have  a  peculiar  dislike  to,  and  difiiculty  in  the  digestion  of, 
fatty  substances,  but  there  is  no  real  foundation  for  this  statement. 
Constipation  is  the  rule  at  first,  and  may  continue  throughout,  but  in 
many  cases  there  is  after  a  time  a  tendency  to  diarrhoea,  on  account  of 
implication  of  the  intestines.  A  red  line  along  the  gums,  and  transverse 
cracking  of  the  teeth  have  been  described  as  significant  sj^mptoms  of 
phthisis,  but  they  are  frequently  absent,  and  are  not  at  all  characteristic. 

Consumptive  patients  are  inclined  to  be  irritable  and  fretful.  As  a 
rule  they  are  remarkably  hopeful — spes  phthisica,  and  even  when  near 
the  end  cannot  realize  their  condition,  but  imagine  that  they  will  recover. 
It  has  also  been  affirmed  that  certain  personal  peculiarities  become 
more  marked  as  the  disease  progresses — patients  who  are  naturally 
gentle  becoming  more  gentle,  those  who  are  rough  becoming  more 
rough. 

The  tirine  is  liable  to  be  more  or  less  febrile  during  the  active  pro- 
gress of  phthisis  in  its  early  stage,  and  to  contain  excess  of  the  products 
of  tissue-change.  Finally  it  becomes  watery  and  deficient  in  solids. 
Albumin  or  sugar  may  be  present  apart  from  actual  renal  disease  or 
diabetes.  The  menstrual  functions  are  often  imperfectly  performed,  or 
entirely  in  abeyance. 

Physical  Signs. — The  physical  signs  which  may  be  met  with  in  cases 
of  pulmonary  plithisis  are  due  to:— I.  Primary  consolidation,  either  in 
the  form  of  disseminated  or  aggregated  miliary  tubercles,  or  of  a  definite 
pneumonic  mass.    2.  Softening  of  this  consolidation.    3.  Cavities  in  the 
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1  uno-s  in  various  conditions.  4.  Fibroid  cliange,  which  produces  induration 
and"shriiiking  of  lung-tissue.  5.  Associated  conditions,  especially  pleuritic- 
adhesion  or  sometimes  effusion,  bronchitis,  dilated  bronchi,  emphysema, 
pneumonia,  hasmorrhage  into  the  bronchi,  and  pneumothorax  or  pyo- 
pneumothorax. It  has  been  customary  to  divide  phthisis  into  three- 
stao-es  when  describing  the  physical  signs,  namely,  those  of  consolidation,, 
softening,  and  excavation,  but  these  are  usually  more  or  less  combined  in  the 
same  case,  while  evidences  of  curative  changes  are  commonly  observed, 
■which  may  be  regarded  as  a  fourth  stage.  The  extent  over  which  the 
morbid  signs  are  perceived  varies  considerably,  and  they  are  usually  pre- 
.sent  in  different  stages  over  different  parts  of  the  chest,  so  that  in  many 
instances  they  are  of  a  very  complex  nature.  As  a  rule,  physical 
examination  reveals  that  the  disease  has  started  in  the  vicinity  of  one 
apex,  and  it  may  remain  limited  to  this  region  for  some  time,  but  not 
uncommonly  both  apices  are  affected  when  the  patient  first  comes, 
under  observation.  It  must  not  be  forgotten,  however,  that  the  mis- 
chief may  commence  in  some  other  part  of  the  lung,  even  at  the  base, 
and  therefore  every  part  of  the  chest  must  be  duly  investigated  if  there- 
is  any  suspicion  of  the  existence  of  phthisis.  In  doubtful  cases  it  is  verjr 
important  to  examine  carefully  the  whole  of  the  infra-clavicular  region- 
and  the  snpra-clavicular  fossa  in  front;  as  well  as  the  supra-spinous  fossa 
and  the  interscapular  region  posteriorly.  Fowler  states  that  "  in  the 
great  majority  of  cases,  when  the  physical  signs  of  the  disease  at  the 
apex  are  sufficiently  definite  to  allow  of  the  diagnosis  of  phthisis  being 
made,  the  lower  lobe  is  already  affected."  In  order  to  determine  the 
progress  of  the  morbid  changes,  repeated  examination  at  more  or  less 
frequent  intervals  will  be  required. 

It  is  very  difScult  to  give  any  definite  and  comprehensive  description 
of  the  physical  signs  of  chronic  pulmonary  phthisis,  and  certainly  they 
cannot  be  satisfactorily  grouped  under  the  several  stages,  except  so  far- 
as  the  description  can  be  applied  to  a  particular  area  of  the  chest.  To 
understand  propei^ly  any  individual  case,  it  is  necessary  to  have  a 
systematic  knowledge  of  the  signs  which  ai^e  associated  with  the  several 
conditions  already  mentioned,  and  to  utilize  this  knowledge  intelligently 
in  relation  to  the  examination  of  the  thorax  as  a  whole,  and  of  its 
different  regions  corresponding  to  portions  of  lung  in  which  these  con- 
ditions are  variously  combined.  Moreover,  the  state  of  the  superficial 
coverings  must  also  be  taken  into  account,  especially  if  they  are  much 
wasted  ;  as  well  as  that  of  the  chest-wall  itself,  which  tends  in  chronic 
cases  of  phthisis  to  become  more  or  less  rigid  and  inelastic. 

Signs  of  early  phthisis.  In  an  early  case  of  phthisis,  beginning  in  the 
neighbourhood  of  the  apex  of  either  lung,  the  signs  to  be  looked  for 
are  those  of  slight  or  moderate  consolidation,  both  anteriorly  and 
po.steriorly,  exhibiting  a  tendency  to  softening  or  breaking  down.  A 
distinction  has  been  drawn  between  tuberculous  deposit  and  consolidation 
(which  have,  indeed,  by  some  writers  been  named  the  first  and  second 
stages  respectively),  but  it  is  seldom  practicable,  in  my  opinion,  to- 
recognize  such  a  distinction.  The  evidences  of  disease  at  this  time 
to  be  carefully  studied  are: — I.  Depression  in  the  supra-  and  infra- 
clavicular regions.  2.  Deficiency  or  lateness  of  expansion  during  deep 
inspiration,  or  sometimes  even  an  unusual  sinking-in  above  the  clavicle. 
3.  Increase  of  vocal  and  tussive  fremitus.  4.  Impairment  of  resonance^ 
with  rise  in  pitch.  This  sign  may  sometimes  be  brought  out  more 
clearly  by  gentle  direct  percussion  over  the  clavicle  in  front,  or  in 
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the  supra-spinous  region  posteriorly.  At  first,  however,  it  may  be 
impossible  to  recognize  any  definite  change  in  the  percussion-note, 
but  then  a  difference  between  the  two  sides  may  perliaps  be  made 
out  Avhen  the  patient  is  directed  to  take  a  deep  breath  and  hold  it. 
Tenderness  on  percussion  may  be  of  some  significance,  but  cannot  be 
relied  on  as  a  rule.  5.  Changes  in  the  respiratory  soundg.  The  vesicular 
murmur  may  be  deficient;  or  there  is  interrupted,  jerky,  or  wavy  breath- 
ing, which  is  sometimes  of  "  cogged-wheel  "  rhythm;  or  the  respii-atoiy 
sound  is  harsh,  with  prolonged  expiration  ;  or,  if  there  is  definite  consoli- 
dation, it  becomes  distinctly  bronchial  or  blowing.  6.  Adventitious  sounds 
Ral  es  may  be  present  from  a  very  early  period,  due  to  difEerent  causes, 
usually  of  small  or  medium  size,  dryish,  of  crepitant  or  crackling 
■character;  becoming  more  distinct,  larger,  and  more  moist  or  actually 
liquid  as  softening  takes  place,  or  small  cavities  form.  Occasionally  a 
local  friction- sound  is  heard.  7.  Increase  of  vocal  and  hcssive  resonance. 
A  cough  also  often  brings  out  rales  which  are  not  audible  during  respira- 
tion. 8.  Unusual  conduction  of  the  heart-sounds,  when  the  right  apex  is 
affected. 

In  the  ordinary  run  of  cases  the  signs  just  briefly  .sketched  become 
moi'e  and  more  distinct,  and  subsequently  these  of  definite  cavities  de- 
velop, which  may  pass  on  to  signs  of  contraction  and  fibrosis.  A  similar 
•course  of  events  goes  on  progressively  in  other  parts  of  the  lung  first 
affected,  and  often  in  the  opposite  one.  When  both  apices  are  involved 
at  an  early  period  of  a  case  of  phthisis,  the  physical  signs  may  not  be  so 
easily  recognized,  as  they  are  abnormal  on  both  sides,  and  therefore  no 
comparison  can  be  made  between  a  diseased  and  a  healthy  lung.  As  the 
changes  advance  they  become  more  and  more  pronounced,  extensive, 
and  complex.  It  will  be  desii'able  to  point  out  sepai-ately  the  signs  which 
are  more  or  less  characteristic  of  the  presence  of  cavities ;  and  subse- 
quently to  give  a  general  summary  of  the  phenomena  observed  in  a 
well-marked  or  advanced  case  of  chronic  phthisis. 

Signs  of  cavities. — These  vary  considerably,  according  to  the  size,  shape, 
number,  and  situation  of  the  cavities ;  as  well  as  Avith  the  state  of  their 
walls,  their  contents,  the  condition  of  the  surrounding  tissues,  and  other 
circumstances.  It  will  be  readily  understood  that  vomica3  in  the  lungs 
may  exist  without  any,  or  with  only  doubtful  evidences  of  their  pre- 
sence ;  and,  on  the  other  hand,  a  careless  observer  might  mistake 
signs  which  simulate  those  associated  with  cavities  ;  but  such  excava- 
tions can  generally  be  detected  when  once  formed,  and  by  careful  atten- 
tion to,  and  adequate  study  of  the  physical  signs,  a  tolerably  accurate 
conclusion  may  be  arrived  at  as  to  their  conditions,  while  by  examina- 
tion from  time  to. time  the  progressive  changes  may  be  noted,  excavations 
being  thus  often  traced  in  their  formation,  enlargement,  contraction, 
and  almost  complete  closure.  The  following  ai^e  the  important  signs  of 
•cavities : — 

I.  Percussion-sound  may  be  tubular, metallic,  cracked-pot,  or  very  rarely 
amphoric.  A  change  in  the  pitch  of  the  percussion-sound,  produced  on 
opening  the  mouth,  with  change  of  posture,  or  on  deep  inspiration,  has 
been  described  as  a  characteristic  sign  of  a  cavity.  It  must  be  noted, 
however,  that  in  a  large  majority  of  cases  of  phthisis  percussion  does  not 
help  in  the  detection  of  cavities,  the  sound  elicited  being  more  or  less  dull 
throughout.  2.  Breath-sounds  are  either  blowing,  or  more  or  less  hollow, 
ranging  from  tubular  to  cavernous  or  amphoric.  Inspiration  has 
.a  peculiar  sucking  or  hissing  character  sometimes.     3.  The  chief 
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■sisnificaiit  advenfitious  sounds  are  large  moist  rales  at  the  apices,  where 
tliere  are  no  bi'onchi  of  any  size  ;  consonating  rales,  of  hollow,  metallic, 
or  ringing  character,  varying  in  size,  amoimt,  and  quality,  being  some- 
times actually  gargling;  and  very  rarely  metallic  tinkling,  amphoric 
echo,  or  the  bell-sound.  4.  Vocal  resonance  may  have  a  ringing  or 
metallic  charactei*,  and  is  often  greatly  intensified.  Pectoriloquy  and 
whispering  pectoriloquy  are  of  frequent  occurrence.  5.  Tussive  resonance 
is  often  painfully  strong  and  metallic,  but  cough  is  chiefly  useful  in  that 
it  may  cause  the  breath-sounds  to  be  better  heard,  by  clearing  away 
morbid  products  or  emptying  a  cavity ;  or  that  characteristic  adventi- 
tious sounds  are  brought  out  during  or  after  the  act,  which,  however, 
it  may  require  very  careful  attention  to  recognize.  6.  The  heart-sounds 
are  sometimes  much  intensified  by  transmission  through  cavities,  and 
may  acquire  a  peculiar  hollow  quality,  or  be  attended  with  an  echo. 
The  cardiac  action  occasionally  elicits  rales  in  neighbouring  cavities. 
7.  It  is  said  that  a  murmur  maybe  heard  in  rare  instances  over  a  vomica, 
due  to  an  aneurismal  dilatation  involving  a  branch  of  the  pulmonary 
•artery,  but  I  have  never  met  with  such  a  sign. 

Signs  of  advanced  phthisis. — Taking  a  comprehensive  view  of  a  pro- 
nounced case  of  chronic  phthisis,  the  following  outline  will  indicate  the 
«igns  likely  to  be  met  with,  and  will  suggest  the  points  to  be  noted 
in  the  physical  examination  of  the  chest : — 1.  The  superficial  stnirttires 
■are  usually  more  or  less  wasted,  and  may  present  extreme  emaciation. 
2.  As  regards  shape  and  size,  the  thorax  may  be  congenitally  small, 
heing  either  alar  or  flattened,  but  in  a  large  proportion  of  cases  it  is 
originally  in  every  respect  well-formed,  though  subsequently  it  tends  to 
become  more  or  less  generally  contracted.  It  also  sinks  in  locally  or 
•extensively,  and  a  considerable  proportion  of  one  or  both  sides  may 
ultimately  be  retracted.  There  is  often  a  lowering  of  the  corresponding 
shoulder  when  one  apex  is  much  involved.  In  pi-olonged  cases  a  splendid 
■chest  may  become  a  complete  wreck.  The  two  sides  are  never  sym- 
metrically altered.  3.  Respiratory  movements  are  more  or  less  deficient, 
■especially  that  of  expansion,  often  extensively,  but  not  equally  on  the 
two  .sides.  4.  Vocal  fremitus  is  always  modified,  generally  intensified 
■over  the  seat  of  di.sease,  but  may  be  diminished  or  absent.  It  often  pre- 
sents mai"ked  differences  over  different  parts  of  the  chest.  5.  Percussion 
reveals  various  degrees  of  deficient  resonance,  which  may  culminate  in 
the  most  absolute  hard  wooden  dulness  ;  with  more  or  less  resistance. 
Over  the  clavicles  the  sound  is  frequently  purely  osteal.  The  area  of 
pulmonary  resonance  is  often  diminished  towards  the  neck,  showing 
that  the  apex  of  the  lung  is  contracted.  Percussion-signs  of  cavity  are 
only  exceptionally  met  with.  6.  liespiratory  sounds  differ  greatlj^  in 
different  parts,  and  may  be  weak  to  complete  extinction ;  jerky  or  of 
"cogged-wheel"  rhythm;  harsh,  with  prolonged  expiration;  bronchial 
•or  blowing;  or  of  various  "hollow"  qualities.  Over  healthy  lung- 
tissue  they  are  often  puerile.  7.  The  adventitious  sounds  which  may 
he  heard  are  of  great  variety,  and  include  those  indicative  of  bronchial 
catarrh  or  local  congestion ;  collapse-rale  in  the  neighboui'hood  of 
consolidation ;  dry,  followed  by  moist  crackling  or  crepitation,  or 
even  by  somewhat  bubbling  rales,  significant  of  softening ;  or  rales 
associated  with  definite  cavities.  8.  Vocal  and  tussive  resonance  are 
usually  exaggerated  over  phthisical  portions  of  lung ;  where  there  is 
much  fibroid  tissue,  however,  they  are  diminished.  9.  Localized  pleuritic 
Jnclion  or  creaking  is  frequently  observed.    10.  The  heart  may  be  drawn 
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up  considerably,  as  well  as  uncovered  by  lung,  in  chronic  phthisia  \ 

affecting  the  left  apex,  the  pericardium  being  adherent  externally,  so  ! 
that  the  impulse  is  extensive  and  strong,  and  the  sounds  are  loud  and 

superficial.    The  conduction  of  the  heart-sounds  towards  the  right  , 

infra-clavicular  region,  and  their  relation  to  cavities,  has  already  been  I 

alluded  to.  Rarely  the  heart  is  lowered,  or  it  may  be  displaced  ' 
laterally,  especially  towards  the  right  side.    11.  A  subclavian  murmur 

is  not  uncommon,  especially  on  the  left  side,  due  to  pressure  by  thickened  .; 
pleura  on  the  subclavian  artery.   12.  The  diaphragm  and  liver  or  stomach 
are  sometimes  drawn  up,  owing  to  contraction  of  either  lung,  in  cases  of 
advanced  chronic  phthisis. 

Mechanical  Phtiiisks. — It  will  be  convenient  to  notice  here  a  special 
class  of  cases  of  phthisis,  which  ai^e  due  to  the  inhalation  of  solid  par- 
ticles of  various  kinds  floating  in  the  air,  in  connection  with  certain 

occupations.    To  this  group  of  pulmonary  complaints  thus  produced  »i 
Zenker  has  proposed  to  apply  the  term  pneitmonokoniosis.    The  chief 
substances  inspired  are  charcoal  or  coal-dust ;  cotton  or  flax  ;  oxide  of 

iron  ;  and  siliceous  or  clayey  materials.    As  already  stated,  these  forms  | 

of  phthisis  have  been  specially  named,  either  according  to  the  nature  of  ; 

the  occupation — as  colliers',  miners',  stonemasons',  knife-grinders',  and  ' 
potters'  phthisis  ;  or  of  the  cause  of  irritation,  chiefly  including  carbon- 
aceous phthisis  or  anfhrakosis,  cotton-phthisis,  iron-phthisis  or  siderosis, 

and  stone-phthisis.    In  these  cases  the  pulmonary  changes  at  first  are-  \ 

merely  those  of  bronchial  catarrh,  followed  by  peri-bronchitis,  with  j 

morbid  changes  in  the  bronchial  walls,  emphysema,  chronic  catarrhal  ' 
and  interstitial  pneumonia,  and  ultimately  the  formation  of  tubercles. 

The  lungs  break  down,  and  cavities  are  produced,  the  changes  almost  « 
always  progressing  gradually  from  apex  to  base,  and  usually  one  lung 

being  alfected  before  the  other.    These  organs  become  more  or  less  ; 

black,  not  only  in  carbonaceous  phthisis,  but  also  in  other  forms,  which  i 

is  attributed  to  the  fact  that,  owing  to  the  presence  of  bronchitis,  the  ] 

ciliary  action  of  the  mucous  membrane  is  interfered  Avith,  and  particles  . 

of  carbon  inhaled  in  dust  and  smoke  are  not  driven  back,  but  are  de-  | 

posited  in  the  pulmonary  tissues.  The  symptoms  and  physical  sign^  \ 
are  at  first  merely  those  of  bronchitis  and  emphysema,  and  it  is  generally 

a  long  time  before  those  of  phthisis  become  developed,  while  they  vary  . 
much  according  to  the  conditions  present.    The  course  is  always  very 

chronic.    In  the  expectoration  more  or  less  of  the  inhaled  substances.  • 

ai-e  often  present;  and  in  anthrakosis  the  sputa  may  be  perfectly  | 

black.  1  •  1  ! 

Complications. — ISTumeroiis  symptoms  and  physical  signs  which  occur  , 

in  the  course  of  pulmonary  phthisis  are  due  to  the  complications  so  often  I 

met  with,  many  of  Which  are  associated  with  the  development  of  tubercle  ■ 

in  other  structures.  The  chief  of  these  include  :—Aifections  of  the  larynx  j 

and  trachea,  chiefly  tubercular;  bronchitis,  pneumonia,  or  pleurisy,  | 

simple  or  tubercular ;  perforation  of  the  pleura,  with  consequent  pneu-  J 

mothorax  or  pyo-pneumothorax ;  pericarditis  or  endocarditis ;  tubercu-  : 

losis  of  the  external  absorbent  glands,  or  of  those  in  the  chest  or  abdo-  * 

men  ;  tubercular  peritonitis  ;  tubercular  ulceration  of  the  throat  or  . 
tongue;  tubercular  disease  of  the  intestines,  especially  the  ileum;  fatty 

liver ;  albuminoid  disease  of  liver,  spleen,  intestines,  or  other  organs ;  • 
fistula  in  ano  ;  various  forms  of  Bright's  disease  ;  tubercular  disease  of 

the  urinary  apparatus,  or  of  the  genital  organs ;  diabetes ;  Addison  &  i 

disease;  tubercular  meningitis,  tubercle  in  the  brain  or  spinal  cord»  | 
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cerebral  abscess,  or  thrombosis  of  tlie  cerebral  sinuses  rarely  ;  tlirombosis 
of  the  veins  of  the  leg  ;  and  lupus. 

Course  Duration — Terminations. — The  course  and  duration  of 

chronic  cases  of  phthisis  are  subject  to  much  variety.  The  disease  may 
progress  steadily  from  bad  to  worse,  either  rapidly  or  gradually,  but 
more  commonly  there  are  intervals  of  improvement  followed  by  exacer- 
bations. Some  cases  remain  apparently  in  the  same  state  for  a  long 
time  •  whilst  others,  even  when,  advanced,  improve  and  may  ultimately 
become  practically  cui-ed.  It  is  sometimes  quite  astonishing  what  a 
length  of  time  consumptive  patients  live,  when  apparently  almost  in  a 
moribund  condition.  Death  may  take  place  from  gradual  asthenia  and 
hectic  fever  ;  from  syncope  rarely  ;  from  hjemoptysis  occasionally ;  from 
different  complications,  which  generally  aid  in  bringing  about  the  fatal 
result ;  from  urfemia  ;  or  from  some  intercurrent  attack. 

Diagnosis. — The  diagnosis  of  chronic  phthsis  implies  not  only  the 
recognition  of  the  disease,  but  also  as  correct  a  knowledge  as  can  be 
obtained  of  its  exact  nature  and  origin  ;  its  seat  and  extent ;  its  activity; 
the  morbid  changes  in  different  parts  of  the  lungs ;  and  the  condition  of 
other  structures.  These  questions  can  only  be  determined  by  a  careful 
consideration  in  each  case  of  the  history  of  the  patient ;  of  the  existing 
symptoms,  both  local  and  general ;  of  the  signs  revealed  by  physical 
examination ;  and  of  the  results  of  the  examination  of  the  sputa.  The 
detection  of  tubercle  bacilli  and  of  elastic  tissue  in  the  expectoration  is 
important,  and  the  constant  presence  of  bacilli  in  numbers  is  believed  to 
be  a  sign  of  activity,  as  well  as  of  the  existence  of  cavities.  It  must  be 
remembered,  however,  that  they  cannot  always  be  detected,  even  when 
the  physical  indications  of  phthisical  mischief  are  obvious  enough. 

To  attempt  to  discuss  the  diagnosis  of  pulmonary  phthisis  in  all  its 
practical  aspects  is  out  of  the  question  in  a  work  of  this  kind.  Anyone 
can  recognize  the  disease  when  advanced ;  in  many  early  cases  it  requires 
great  experience  to  detect  it ;  while  it  may  become  well-established  even 
before  there  is  any  reason  to  suspect  its  presence.  Hence  it  is  incumbent 
on  medical  practitioners  to  be  always  on  the  look-out  for  the  complaint, 
and  to  examine  at  frequent  intervals  any  patient  in  whom  there  is  any 
reason  to  anticipate  its  development,  or  in  whom  any  suspicious  symptoms 
persist.  It  is  especially  necessary  to  guai'd  against  diagnosing  a  case  as 
merely  bronchitic  when  it  is  in  reality  phthisical.  On  the  other  hand, 
the  mistake  must  be  avoided  of  regarding  every  emaciated  patient  as 
phthisical. 

Prognosis. — The  ability  to  form  a  reliable  prognosis  in  phthisis  can 
only  be  acquired  by  much  practice  and  observation ;  and  even  the  most 
experienced  are  liable  to  make  frequent  mistakes.  There  is  now  ample 
evidence  to  prove  that  this  disease  may  in  certain  cases  be  completely 
arrested  or  cured ;  while  in  a  large  proportion  its  progress  may  be 
greatly  delayed  by  appropriate  treatment,  and  life  rendered  fairly  com- 
fortable. It  is  difficult,  and  does  not  serve  any  useful  purpose,  to  lay 
down  any  average  duration  or  mortality,  these  varying  so  much  under 
different  conditions.  In  endeavouring  to  arrive  at  a  prognosis,  the  chief 
circumstances  to  be  taken  into  account  are  as  follows  : — 1.  The  stage, 
seat,  and  extent  of  the  disease.  At  an  early  period  a  hopeful  opinion  is 
■warranted  as  a  rule,  though  at  the  same  time  it  should  be  a  guarded  one. 
When  cavities  have  formed  the  prognosis  is  very  much  worse.  If  the 
disease  is  limited  to  one  apex,  even  should  there  be  a  cavity,  its  arrest 
IS  quite  possible.    The  prognosis  is  more  serious  in  proportion  to  the 
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extent  of  tlae  mischief,  and  tlie  number  of  excavations,  especially  if  both  ' 
lungs  are  involved.    Basic  phthisis  seems  to  be  comparatively  unfavour-  ' 
able.    2.  The  progress  of  the  local  lesions.    Signs  of  rapid  progress,  either 
as  regards  the  extension  of  the  disease,  or  a  tendency  to  softening  and  i 
destruction  of  tissues,  are  very  unfavourable;  on  the  other  hand,  if  the  ' 
disease  is  chronic  or  at  a  standstill,  or  if,  should  a  cavity  have  formed,  ' 
there  are  indications  that  it  is  drying  up  and  contracting,  the  prognosis  j 
is  much  more  hopeful.     Signs  of  considerable  local  induration  from 
interstitial  pneumonia  are  often  favourable,  as  showing  cessation  of  | 
active  disease,  and  the  advance  of  healing  processes.    3.  Origin  and 
nature  of  the  disease.    Distinct  primary  tubercular  phthisis  is  extremely 
serious  ;  when  the  complaint  follows  bronchial  catarrh  or  other  local 
chronic  disease,  or  is  associated  with  certain  obvious  external  causes,  ^ 
from  the  influence  of  which  the  patient  can  be  removed,  there  is  a  far 
better  chance  of  recovery.    4.   Constitutional  condition  and  hereditary  *. 
predisposition.    Phthisis  is  more  dangerous  if  the  patient  is  feeble  and 
delicate,  but  especially  if  there  are  evidences  of  the  existence  of  a  pro- 
nounced tubercular  or  scrofulous  diathesis,  or  if  there  is  a  strong  here 
ditary  tendency  to  phthisis.    5.  Local  symptoms.    Continued  marked 
dyspnoea  ;    hai-assing  cough ;  profuse  expectoration ;    and  severe  or 
repeated  haemoptysis  are  unfavourable  indications.   6.  General  symptoms,  i 
Phthisis  is  more  serious  in  proportion  to  the  degree,  continuous  type,  : 
and  prolonged  course  of  pyrexia  ;  rapidity  and  weakness  of  pulse ;  \ 
debility  and  incapacity  for  exercise;  emaciation,  and  night-sweats.    If  ^ 
the  general  condition  shows  signs  of  improvement,  the  pyrexia  ceasing,  \ 
and  flesh  and  weight  being  gained,  the  prospect  is  much  more  hopeful. 
7.  State  of  the  digestive  organs.    Inability  to  take  food  or  to  digest  it  is  ' 
a  most  serious  drawback  in  phthisis.    Cases  in  which  vomiting  is  a  pro-  \ 
minent  symptom  are  also  exceedingly  unfavourable.     8.   Diet  and 
hygienic  conditions.     Deficient  or  non-nutritious  food,  and  improj^er 
hygienic  conditions  are  most  injurious  in  cases  of  phthisis.    Many  in- 
patients of  the  Bi'ompton  Hospital  revive  wonderfully,  simply  as  the  ^ 
i-esult  of  the  improvement  in  their  diet  and  sui'rounding  circumstances,  j 
9.  Complications.    Several  conditions  belonging  to  this  category  seriously  ; 
increase  the  gravity  of  the  prognosis  in  phthisis,  and  hasten  the  fatal  ' 
result,  such  as  intestinal   ulceration,   laryngeal  phthisis,  or  Bright's  ' 
disease ;  and  certain  complications,  for  instance,  pneumo-thorax,  or, 
rarely,  intestinal  perforation,  maj''  be  the  immediate  cause  of  death.  i 

The  question  is  often  asked  in  advanced  cases  of  phthisis— How  long  ■ 
is  the  patient  likely  to  last  ?    It  is  dangerous  to  attempt  to  give 
more  than  an  approximate  opinion  on  this  point,  as  there  is  so  much  \ 
uncertainty  in  individual  instances.    The  appearance  of  thrush  in  the  : 
mouth  is  generally  a  sign  of  the  "  approach  of  the  end."  Another 
question  refers  to  the  eifects  of  pregnancy.    Usually  this  condition  ! 
seems  to  delay  the  disease  for  a  time,  so  far  as  my  experience  goes ; 
but  after  parturition  it  genei^ally  advances  Avith  increased  rapidity,  y 
though  there  are  some  remarkable  exceptions  to  this  rule.    Marriage  ' 
in  the  case  of  phthisical  pei'sons  should  certainly  be  opposed. 

Treatment.— The  ultimate  objects  to  be  kept  in  view  in  the  treat-  -, 
ment  of  phthisis  are: — First,  its  prevention;  secondly,  its  ari'est  and 
cure  ;  or,  failing  these,  thirdly,  palliation  of  symptoms  and  prolongation 
of  life.    Every  case  requires  thoughtful  consideration,  and  it  must  not 
be  imagined  that  this  is  a  disease  capable  of  being  controlled  by  any  one  . 
remedy  or  class  of  remedies.    An  essential  part  of  the  treatment,  how-  \ 
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ever  is  that  which. has  for  its  aim  the  maintenance  and  promotion  of  a 
state  of  general  good  health  and  constitutional  vigour.  The  principles 
of  management,  "and  the  chief  measures  to  be  adopted,  may  be  con- 
veniently discussed  under  certain  heads. 

1.  General  hygienic  and  dietetic  treatment. — This  is  of  the  utmost 
importance,  both  for  the  prevention  and  cure  of  phthisis,  and  if  it  is 
neo-lected  all  other  measures  are  usually  unavailing.  The  chief  things 
required  under  this  head  are  a  healthy  residence,  on  a  dry  soil,  in  a 
suitable  climate,  elevated,  but  well-protected  from  cold  winds,  with 
pleasant  scenery,  and  sufficient  but  not  too  abundant  vegetation ;  free 
ventilation,  especially  as  regards  the  sleeping  apartments  ;  fresh  air  and 
•exercise,  so  far  as  the  powers  of  the  system  will  permit ;  the  avoidance 
of  crowded  places  at  night,  and  of  all  causes  which  are  likely  to  excite 
pulmonary  affections  ;  the  wearing  of  warm  clothing,  with  flannel  or 
other  suitable  material  next  the  skin  ;  the  employment  of  cold  or  tepid 
baths,  if  they  can  be  borne,  with  friction  afterwards  ;  the  administi'ation 
of  as  nutritious  a  diet  as  can  be  assimilated,  which  should  contain  a 
good  proportion  of  fatty  constituents ;  and  the  avoidance  of  all  injurious 
habits,  such  as  intemperance,  excessive  smoking,  or  sexual  excess.  The 
question  of  climate  will  be  separately  considered.  It  is  often  requisite 
to  euquire  into  the  occupation  of  the  patient,  and  to  change  this,  should 
it  entail  either  prolonged  confinement  in  a  close  room,  a  bent  or  cramped 
posture,  deficient  exercise,  or  exposure  to  the  exciting  causes  of  lung- 
diseases.  At  the  same  time  the  patient  should,  if  possible,  be  relieved 
from  undue  mental  labour,  anxiety,  or  worry.  The  amount  and  chai-acter 
of  the  exercise  to  be  adopted  must  vary  in  different  cases,  but  as  a  rule 
such  exercises  as  aid  in  the  expansion  of  the  chest  are  to  be  recommended, 
especially  in  young  patients,  though  they  must  be  kept  within  proper 
limits.  Walking  and  riding  ai-e  useful,  and  if  these  cannot  be  endured, 
passive  exercise  is  to  be  enjoined,  the  patient  being  driven  out  daily 
Avhen  the  weather  permits,  so  that  at  least  an  adequate  supply  of  fresh 
air  may  be  obtained.  At  the  same  time  over-fatigue  must  be  avoided. 
Certain  acts  which  bring  into  play  the  muscles  of  respiration  are  often 
beneficial,  such  as  taking  deep  inspirations,  reading  aloud,  or  moderate 
singing.  Systematic  respiratory  gymnastics,  when  propei'ly  carried  out, 
are  of  the  greatest  service,  especially  in  the  prevention  of  phthisis. 
Anything  that  interferes  with  the  freedom  of  the  respiratory  move- 
ments, as  the  pressure  of  tight  stays,  or  a  bent  position,  ought  to  be  for- 
bidden. Fx'om  this  point  of  view,  the  wearing  of  different  kinds  of 
appai-atus  which  fix  and  compress  the  chest  is  often  highly  injurious. 
Milk  is  a  most  valuable  article  of  diet,  and  asses'  or  goats'  milk  has 
been  regarded  as  especially  efiicacious  in  phthisis.  Whey  has  also  been 
well  spoken  of  in  this  disease,  In  many  cases  a  little  wine,  beer,  or  stout 
is  very  beneficial. 

2.  Preventive  measures. — In  addition  to  what  has  been  stated  under 
the  preceding  heading,  there  are  certain  points  which  demand  special 
notice  in  relation  to  the  prevention  of  phthisis.  In  all  cases  where 
there  is  any  fear  of  this  complaint  being  developed,  attention  should  be 
paid  to  the  slightest  indication  of  pulmonaiy  disorder.  Indeed  symptoms 
connected  with  the  respiratoiy  organs  should  never  be  neglected,  and  un- 
doubtedly such  neglect  is  partly  to  blame  for  not  a  few  cases  of  phthisis. 
;^tirther,  any  acute  exacerbation  should  receive  immediate  consideration  ; 
but  at  the  same  time  it  is  very  important  in  most  cases  to  avoid  lower- 
ing measures  under  such  circumstances,  and  to  preserve  the  strength  of 
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the  patient  as  mucli  as  possible,  rest  in  bed  being  temporarily  enjoined. 
Of  course  everything  which  is  likely  to  excite  direct  irritation  of  the-  I 
respiratory  organs  must  be  strictly  guarded  against.  Phthisical  patients  i 
should  sleep  alone,  if  practicable;  and  if  others  must  sleep  in  the  same-  i 
apartment,  particular  attention  should  be  paid  to  having  a  good-sized  ' 
and  -well- ventilated  bedroom.    In  any  case  this  should  be  kept  well-aired,  . 
and  very  clean.  Consumptives  should  be  warned  against  swallowing  their 
expectoration  ;  spitting  about  the  streets,  on  the  floor,  or  into  a  fire-place 
or  washing-basin  ;  or  collecting  the  sputum  in  handkerchiefs,  if  practic- 
able, but  if  these  are  used  they  should  be  changed  daily  or  more 
frequently,  and  scalded  before  being  washed.    The  sputum  ought  always 
to  be  received  into  a  vessel  containing  some  disinfectant,  and  due  care 
must  be  taken  as  to  its  subsequent  disposal,  while  the  vessel  itself  is  also 
thoroughly  disinfected  when  emptied.    A  pocket-fla.sk  and  other  simple  | 
vessels  have  been  invented  for  receiving  expectoration,  which  phthisical  \ 
patients  may  cari-y  about  with  them.    Handkerchief s  made  of  paper  and  j 
other  inexpensive  materials  are  also  now  commonly  employed,  which  can 
be  burnt  after  use.    Attention  is  further  necessary  as  regards  the  disin-  ! 
fection  of  the  hands,  clothing  or  bed-linen,  or  other  articles  which  have  j 
been  contaminated  by  phthisical  sputum  or  other  discharges.    Apart-  ! 
ments  which  have  been  occupied  by  consumptives  should  be  thoroughly  \ 
cleansed  and,  so  far  as  is  practicable,  disinfected  ;  it  is  desirable  to  have^ 
as  little  furniture  as  possible  in  such  aj^artments.    Wet  dusters  should  1 
be  used  in  dusting.    The  possibility  of  tuberculosis  being  conveyed  by  i 
meat  or  milk  must  be  borne  in  mind,  and  many  think  that  it  is  safer  •: 
always  to  boil  milk.    An  elaborate  plan  of  disinfection  and  destruction  i 
of  sputa  is  now  canned  on  at  the  Brompton  Hospital.    The  disinfectant  3 
used  is  carbolic  acid  solution  (1  in  20).  < 

3.  Before  proceeding  to  the  active  treatment  of  any  case  of  phthisis 

it  is  of  the  greatest  consequence  to  look  to  the  state  of  the  digestive  o 
organs.  Unless  digestion  is  carried  on  properly,  all  other  means  are  '< 
of  little  or  no  avail  ;  and  here  it  must  be  mentioned  that  regularity  of 
meals,  and  other  rules  upon  which  healthy  digestion  depends,  should  ii 
receive  due  consideration.  Appetite  must  be  promoted,  if  necessary ;  f; 
and  should  any  form  of  dyspepsia  be  present,  the  appropriate  remedies  v. 
must  be  administered.  Should  there  be  signs  of  gastric  irritation,  a  u 
combination  of  a  preparation  of  bismuth  with  bicarbonate  of  sodium  iu 
and  hydrocyanic  acid  frequently  proves  very  beneficial ;  effervescent  u 
mixtures  are  also  useful  in  some  cases.  The  bowels  are  often  confined,  |fj 
and  some  mild  aperient  must  then  be  given,  so  that  they  may  be  opened  ^ 
daily. 

4.  Medicinal  treatment. — Various  tonics  and  other'medicines  Avhich  im-  a 
prove  the  appetite,  the  general  health,  and  the  quality  of  the  blood,  are  ■ 
very  serviceable  in  different  cases  of  phthisis.  Of  these  the  principal  are  ft 
the  dilute  mineral  acids ;  quinine ;  different  prepai-ations  of  iron,  M 
especially  if  the  patient  is  anajmic ;  strychnine ;  and  vegetable  bitter  -j 
infusions  or  tinctures,  such  as  those  of  gentian,  calumba,  chiretta, 
quassia,  or  cascarilla.  These  may  be  given  in  suitable  combinations,  i 
but  must  be  used  with  judgment  and  discretion. 

Among  the  many  therapeutic   agents   specially  recommended  for 
phthisis,  cod-liver  oil  demands  the  first  consideration.  Almost  universal  I 
experience  has  testified  to  its  good  effects  in  this  disease,  but  it  is  not  in  ; 
any  sense  a  specific,  and  by-no-means  suits  every  case.   Thei-e  are  certain  i 
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practical  points  relating-  to  its  administration  wliicli  may  be  noticed  here. 
Only  a  small  dose  should  be  given  at  first,  not  too  of  ten  repeated.  A  tea- 
spoonful  once  or  twice  a  day  is  sufficient  to  commence  with,  the  dose 
beino-  increased  by  degrees  to  a  tablespoonful  three  times  daily.  It  is 
seldom  desirable  to  exceed  this  quantity.  Most  patients  take  the  oil 
best  immediately  or  soon  after  a  meal,  and  if  it  tends  to  disagree,  lying 
down  for  a  short  time  after  taking  it  will  not  infrequently  pr-event  any 
ill-effects.  Some  can  manage  it  best  when  going  to  bed  at  night.  It  is 
^ihvays  well  to  make  use  of  some  vehicle  for  administering  the  oil,  even 
when  it  can  be  taken  alone,  but  the  quantity  of  this  should  not  be  large. 
It  may  in  many  cases  be  given  with  the  mixture  ordinarily  taken,  if  this 
is  of  a  bitter  or  acid  nature  ;  or  with  steel-wine,  or  syrup  of  phosphate 
or  iodide  of  iron.  Milk,  orange  wine,  frothy  stout  or  ale,  or  a  little  cold 
brandy-and-water  are  among  the  most  suitable  vehicles.  When  the  oil 
repeats  or  causes  sickness,  it  is  often  w^ell  borne  when  given  with  lime- 
water  and  milk  in  equal  parts,  some  of  which  may  also  be  drunk  aftfer 
it.  For  children  it  may  be  made  into  an  emulsion  or  mixture  according 
to  the  following-  formula,  which  is  employed  at  the  Brompton 
Hospital  : — R  01.  morrhuas  5  vi,  Liq.  potassfe  l]^  xl,  Liq.  ammon.  fort. 
V\  ij,  01.  cassiee  ]T[  j,  Syrupi  5  ij ;  dose,  two  teaspoonfuls.  Sometimes 
it  can  be  conveniently  administered  in  capsules.  Small  doses  of 
strychnine  have  been  found  very  useful  in  preventing  the  nauseating 
•effects  of  the  oil.  It  is  most  important  to  see  to  its  quality,  especially 
&t  the  outset,  otherwise  a  patient  may  acquire  an'  unsurmountable 
antipathy  to  cod-liver  oil.  During  its  administration  the  diet  must 
be  carefully  attended  to,  and  should  not  be  of  too  rich  a  character.  If 
it  appears  to  disagree  with  the  digestive  organs,  it  may  be  temporarily 
stopped,  especially  dui'ing  hot  weather.  The  introduction  of  cod-liver 
oil  by  inunction  or  enema  is  not  to  be  recommended.  Several  prepara- 
tions containing  this  oil  are  now  made,  such  as  the  etherized  oil,  or  a 
combination  with  quinine,  hypophosphites,  or  extract  of  malt,  Morrhuol, 
a  substance  obtained  from  cod-liver  oil,  is  now  much  employed  instead 
of  the  oil  itself.  ]N"umerous  substitutes  have  been  advocated,  but  only 
glycerine  and  cream  are  deserving  of  notice. 

Space  will  only  permit  the  enumeration  of  some  other  agents  which 
have  obtained  a  kind  of  special  reputation  in  the  treatment  of  phthisis, 
namely,  pancreatic  emulsion  ;  hypophosphites  of  calcium,  sodium,  and 
iron ;  phosphate  of  calcium ;  extract  of  malt  or  maltine ;  iodide  of 
potassium  ;  iodide  of  iron  ;  chloride  and  sulphide  of  calcium  ;  arsenic  ; 
verbascum  thapsus  or  the  great  mullein  plant ;  and  koumiss.  Al- 
though most  of  these  agents  are  useful  for  certain  purposes,  which 
they  respectively  serve,  they  are  in  no  sense  to  be  looked  upon  as 
specific  remedies. 

5.  Local  treatment. — Applications  to  the  chest  ai-e  decidedly  useful  in 
many  cases  of  phthisis,  either  for  the  relief  of  symptoms,  or  possibly 
for  the  purpose  of  influencing  certain  morbid  processes  and  conditions 
Jn  the  lungs.  The  most  serviceable  are  sinapisms  ;  small  or  flying 
blisters;  applications  of  iodine,  more  or  less  powerful  and  extensive; 
and  irritating  liniments  containing  croton  oil,  turpentine,  acetic  acid, 
■chloroform,  or  ammonia.  In  acute  exacerbations  fomentations  and 
poultices  are  often  required.  Friction  is  often  decidedly  beneficial,  and 
for  this  purpose  camphorated  oil  may  be  used.  In  some  cases  the 
■application  of  strapping  over  parts  of  the  chest,  in  order  to  procure 
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mecbanical  rest,  lias  a  beneficial  effect  as  regards  tlie  progress  of  pLthisis, 
as  well  as  in  relieving  symptoms. 

6.  Symptoms  and  complications. — Various  symptoms  frequently  need 
attention  during  the  course  of  a  case  of  phthisis,  but  it  is  impossible  to 
do  more  here  than  suggest  indications  for  their  management,  most  of 
them  being  considered  in  detail  in  other  parts  of  this  work.  The 
control  of  pyrexia  when  the  temperature  is  inclined  to  be  high  is  a 
matter  for  serious  consideration,  but  demands  much  discretion.  Quinine 
in  full  doses,  alone  or  combined  with  digitalis ;  salicine  or  salicylates ; 
phenazone,  acetanilide,  phenacetin,  and  similar  agents  are  usually  em- 
ployed, and  are  of  service  in  suitable  cases.  Sponging  the  skin,  or  the 
employment  of  other  methods  for  applying  cold,  may  prove  beneficial  in 
some  instances.  Debility  and  wasting  will  be  counteracted  by  the  general 
treatment  already  indicated,  as  well  as  by  subduing  the  fever.  When 
there  is  much  exhaustion,  considerable  quantities  of  alcoholic  and  other 
stimulants  are  required.  The  chief  remedies  employed  for  night-sweats 
are  oxide  of  zinc,  gr.  ij-v,  in  the  form  of  pill  or  powder  given  at  night, 
either  alone  or  combined  with  extract  of  belladonna  or  morphine  ;  extract 
or  tincture  of  belladonna  alone,  or  subcutaneous  injection  of  atropine  -y 
a  combination  of  morphine  and  atropine  in  pill ;  a  full  dose  of  quinine 
or  gallic  acid  ;  ergot,  or  subcutaneous  injection  of  ergotin ;  arseniate  of 
iron  ;  picrotoxine,  gr.  -g'^  in  pill ;  muscarine  (tii^  v  of  a  one  per  cent, 
solution) ;  pilocarpine  ;  and  agaricus  or  agaricin.  In  some  cases  I  have 
found  that  night-sweats  were  best  checked  by  the  administration  for 
a  few  days  of  a  mixture  containing  quinine,  alum,  and  dilute  sulphuric 
acid.  Sponging  the  upper  part  of  the  body  carefully  with  vinegar  and 
water  is  sometimes  useful.  Pains  about  the  chest  are  often  relieved  by 
the  local  applications  already  mentioned,  or  by  wearing  some  anodyne 
or  warm  plaster.  In  a  considerable  number  of  cases  much  pain  in  the 
side  is  complained  of  from  time  to  time,  either  muscular  or  pleuritic,  and 
this  is  almost  invariably  relieved  by  strapping  the  side  more  or  less 
extensively  ;  under  certain  conditions  the  local  application  of  cotton-wool 
supported  by  a  bandage  is  very  serviceable.  Cough  is  often  a  most 
troublesome  symptom  in  phthisis.  It  is  by  no  means  always  desirable 
to  stop  it,  but  its  management  must  be  guided  by  the  amount  of  ex- 
pectoration, the  discharge  of  which  is  to  be  encouraged,  or  its  quantity 
diminished,  by  means  of  the  usual  remedies.  Should  cough  require  to  be 
relieved,  it  is  always  advisable  first  to  attend  to  the  state  of  the  thi*oat 
and  larynx.  Local  applications  of  tannic  acid  or  chlorate  of  potassium, 
or  various  astringent  gargles  or  lozenges,  are  often  most  beneficial.  Ice 
is  frequently  of  much  service;  as  well  as  simple  demulcent  lozenges,  or 
oxymel.  If  the  cough  is  irritable,  sedatives  are  valuable,  especially 
preparations  containing  opium,  morphine,  codeine,  hydi-ate  of  chloral, 
bromide  of  ammonium,  belladonna,  or  chlorodyne,  some  of  which 
may  be  combined.  These  are  best  given  in  the  form  of  lozenges, 
syrups,  or  linctuses,  but  must  always  be  cautiously  used.  Among 
other  remedies  specially  recommended  for  cough  in  phthisis  are  tinc- 
ture of  gelsemium,  lactic  acid,  and  prunus  virginianus.  Sedative  and 
other  inhalations  are  in  many  cases  extremely  serviceable  in  relation  to 
cough,  particularly  if  the  larynx  is  affected.  Antiseptic  inhalations  arc 
also  very  valuable  in  certain  conditions,  and  especially  if  the  expectora- 
tion is  purulent  and  offensive.  Dyspnoea  and  haemoptysis  must  be 
treated  according  to  ordinary  principles.    Vomiting  is  sometimes  a  very 
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disfcressino-  symptom  in  ijhthisis ;  if  the  ordinary  remedies  fail,  small 
doses  of  sU-ycIinine  should  be  tried,  and  its  eifects  are  in  some  cases 
most  satisfactory.  Koumiss  may  also  be  very  useful.  Diarrhcea,  if  due 
to  ulceration  of  the  bowels,  is  frequently  very  difficult  to  check.  Car- 
bonate of  bismuth,  gr.  v-x,  with  Dover's  powder,  gr.  iij-v,  is  often  a 
useful  combination,  or  a  bismuth  and  opium  mixture  may  be  given  ; 
but  enemata  of  starch  and  opium  are  most  to  be  relied  upon  in  obstinate 
cases.  Goto  bark  and  its  active  principles  have  been  specially  advocated 
in  the  treatment  of  the  diarrhoea  of  phthisis.  Antiseptics,  such  as 
creasote  or  glycerine  of  carbolic  acid,  may  assist  in  controlling  this 
symptom,  or  improving  the  character  of  the  stools.  Sulpho-carbolate 
of  sodium  has  been  found  beneficial  in  the  treatment  of  dyspepsia,  with 
much  flatulence.  Other  symptoms  and  complications  must  be  attended 
to  as  they  arise. 

7.  Change  of  climate  and  sea-voyages. — This  is  a  most  important 
subject  in  relation  to  the  treatment  of  phthisis,  but  for  detailed 
information  the  reader  is  referred  to  special  works  on  the  subject.  It 
must  be  insisted  upon,  however,  at  the  outset  that  to  order  change  of 
climate  or  a  sea- voyage  for  every  patient  suffering  from  this  complaint 
is  a  grave  mistake,  and  each  case  demands  careful  consideration  on  its 
own  merits.  Undoubtedly  in  many  instances  "  home-treatment  "  is  fax* 
preferable.  In  selecting  a  suitable  climate,  the  chief  points  to  be 
attended  to  are  that  it  is  not  liable  to  either  extreme  of  temperature  ; 
that  the  air  is  pure  and  not  too  moist;  that  the  soil  is  healthy;  and 
that  there  is  no  likelihood  of  sudden  changes,  of  exposure  to  cold  winds, 
or  of  continued  unfavourable  weather.  It  is  always  well  also  as  far  as 
possible  to  choose  a  place  rendered  attractive  by  bright  sunshine,  pretty 
scenery,  and  pleasant  company,  with  suitable  recreation  and  amusements. 
One  most  important  object  to  be  kept  in  mind  in  selecting  a  climate  is  that 
the  patient  may  be  enabled  to  be  out  in  the  open  air  as  much  as  possible. 
The  salutary  influence  of  high  altitudes  upon  phthisis  has  now  been 
thoroughly  established,  and  in  appropriate  cases  a  residence  in  moun- 
tainous health-resorts  during  the  winter  proves  most  beneficial.  The 
aseptic  chai'acter  of  the  air  in  these  regions  is  an  important  element  in 
their  usefulness.  The  exact  qualities  of  the  climate  suitable  for  any 
individual  case  will  depend  upon  a  variety  of  circumstances,  which 
cannot  be  discussed  here.  The  principal  sea-side  places  to  which 
phthisical  invalids  resort  are  the  Isle  of  Wight,  especially  "Ventnor  with 
TJndercliff,  and  Shanklin,  Bournemouth,  Torquay,  Hastings,  St.  Leonards, 
Eastbourne,  Seaford,  Penzance,  Falmouth,  Worthing,  Sidmouth,  Wey- 
mouth, Cromer,  Southport,  Grange,  Clevedon,  Tenby,  and  Queenstown  in 
this  country ;  Hyeres,  Cannes,  Nice,  Monaco,  Mentone,  Bordighera,  San 
Remo,  Alassio,  Palermo,  Malaga,  Malta,  Algiers,  Madeii^a,  West  Indies, 
and  the  Azores,  among  foreign  parts.  The  Canary  Isles  have  now  come 
into  great  repute,  especially  Tenerilfe  and  Las  Palmas.  Among  inland 
regions,  Pau,  Pisa,  Upper  Egypt,  Syria,  and  parts  of  Australia, 
New  Zealand,  or  South  Africa  are  chiefly  resorted  to ;  or  if  high 
altitudes  are  desired,  the  Alps,  Andes,  Himalayas,  or  the  Mexican 
mountain  ranges  afford  the  requisite  conditions.  Among  the  places 
which  are  especially  in  favour  as  winter  health-resorts,  on  account 
of  their  mountain-climate,  must  be  mentioned  Davos  Platz,  St.  Moritz, 
and  Wiesen.  Corsica  and  Sicily  are  also  favourably  spoken  of  as  winter 
resorts. 
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Sea- voyages,  especially  to  Australia,  New  Zealand,  or  the  Cape,  or  up 
the  Mediterranean,  are  most  useful  in  suitable  cases  of  phthisis,  but 
they  should  not  be  recommended  if  the  disease  is  too  far  advanced,  and 
there  are  many  points  that  require  consideration.  The  purity  of  the  air 
is  doubtless  one  element  in  the  benefit  derived  from  sea- voyages.  In  not 
a  few  instances,  provided  the  disease  is  in  an  early  stage,  a  permanent 
change  of  residence  to  some  more  genial  climate  is  desirable,  such  as 
the  Cape,  certain  parts  of  the  Australian  Colonies,  New  Zealand,  or 
Colorado. 

A  large  number  of  patients  are  unable  to  avail  themselves  of  the 
benefits  to  be  derived  from  a  change  of  climate,  although,  thanks  to  the 
various  hospitals  and  sanatoriums  established  in  many  sea-side  places  in 
this  country,  these  advantages  are  more  widely  disseminated  at  present 
than  they  were  formerly.  If  during  the  winter  months  patients  are 
prevented  by  circumstances  from  residing  in  a  suitable  locality,  they 
should  keep  indoors  as  much  as  possible  in  bad  weather  and  at  night, 
or  in  some  cases  entirely ;  and  should  avoid  every  cause  of  cold.  The 
use  of  some  covering  over  the  mouth  and  nostrils  is  often  of  great 
service,  and  a  respirator  may  be  required,  but  these  appliances  must  be 
employed  judiciously.  Men  sufEeiing  from  consumption  may  with  ad- 
vantage allow  their  beard  and  moustache  to  grow. 

8.  Special  treatment. — Innumerable  special  modes  of  treatment  have 
been  advocated  for  the  cure  of  phthisis,  but  it  need  scarcely  be  said  that 
most  of  them  have  no  rational  foundation  whatever.  It  will  suffice  to 
mention  without  any  comment  treatment  by  the  "  cramming  "  system, 
in  which  large  quantities  of  food  are  forced  into  the  stomach,  either 
with  or  without  the  aid  of  the  stomach-pump  ;  by  massage  ;  by  jnineral 
waters,  especially  the  sulphur  springs  of  Eaux  Bonnes,  Cauterets,  etc., 
and  the  arsenical  waters  of  Mont  Dore,  Royat,  and  La  Bourboule ;  by 
compressed  air ;  by  the  inhalation  of  oxygen  or  nitrogen ;  and  by 
electricity.  The  so-called  "  grape-cure,"  "  milk-cure,"  and  "  whe}^- 
cure  "  may  also  be  alluded  to  in  this  connection,  according  to  which  the 
disease  is  supposed  to  be  cured  by  the  consumption  of  large  quantities 
of  grapes,  milk,  or  whey  respectively. 

The  antiseptic  treatment  of  phthisis  deserves  separate  notice.  This 
plan  aims  specially  at  desti'oying  or  checking  the  growth  and  develop- 
ment of  the  tubercle  bacilli,  or  increasing  the  resisting  power  of  the 
pulmonary  tissues,  and  thus  arresting  or  curing  the  disease.  "While 
fully  recognizing  the  great  value  of  antiseptics  in  cases  of  phthisis,  I 
have  never  been  able  to  attribute  to  them  any  such  definite  specific 
influence,  and  certainly  their  employment  requires  in  every  case  to  be 
carried  out  with  discretion  and  common-sense,  while  at  the  same  time 
other  indications  must  not  be  neglected.  Antiseptics  are  chiefly 
administered  internally  or  by  inhalation.  Other  methods  advocated 
are  by  exposure  of  the  body  to  antiseptic  vapours  ;  rectal  injections  of 
gases  or  other  agents  ;  subcutaneous  inoculation  ;  intra-laryngeal  injec- 
tions ;  and  injection  into  the  foci  of  disease  in  the  lungs  themselves,  or 
in  their  vicinity. 

The  principal  antiseptics  administered  internally  are  creasote,  which 
may  be  given  in  capsules,  or  is  sometimes  advantageously  conibined  Avith 
cod-liver  oil  or  glycerine,  beginning  with  1  minim  three  times  a  day, 
and  gradually  increasing  the  dose,  if  it  agrees,  to  8  or  10  minims; 
guaiacol ;  carbolic  acid  or  sulpho-carbolates ;  benzoate  of  sodium ; 
thymol ;  tannic  acid ;  terpene ;  iodoform  ;  garlic  ;  myrtol ;  sulphurous 
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acid  or  sulphites  ;  and  sulphuretted  waters  impregnated  with  carbonic 
acid.    Inhalation  may  be  effected  to  some  degree  by  merely  impreg- 
uatino"  more  or  less  the  air  which  the  patient  breathes  with  some 
volatile  antiseptic,  such  as  carbolic  acid,  creasote,  tar,  turpentine,  or 
iodine.    Saucers  containing  carbolic  acid  or  iodine  may  be  placed  in  the 
vicinity  of  a  patient  satferiug  from  consumption;  or  wet  cloths  impreg- 
nated with  antiseptics  may  be  suspended ;  while  instruments  have  also 
beeu  devised  for  the  purpose  of  diffusing  antiseptic  vapours  or  sprays 
in  rooms  or  hospital-wards.    The  benefit  supposed  to  be  derived  from  a 
residence  in  disti-icts  where  there  are  pine-forests  is  attributed  to  the 
volatile  materials  diffused  in  the  atmosphere.    The  more  dii'ect  methods 
for  bringing  antiseptic  agents  into  contact  with  the  respiratory  organs 
are  by  inhalation  with  steam  ;  by  the  use  of  a  spray-inhaler ;  by  inhaling 
vapours;  or  by  the  employment  of  some  form  of  "  respii-ator-inhaler," 
so  that  the  'agent  used  may  be  inhaled  for  a  considerable  time,  or  even 
continuously.    The  chief  antiseptics  thus  employed  are  carbolic  acid, 
creasote,  a  two  to  five  per  cent,  solution  of  benzoate  of  sodium  in  spray, 
thymol,  oil  of  peppermint  or  menthol,  oil  of  eucalyptus,  camphor,  oil  of 
pine,  tui-pentine  (especially  useful  where  there  is  excessive  secretion  or 
a  tendency  to  hasmoptysis),  terebene,  solution  of  tar  in  rectified  spirit, 
iodine,  iodoform  dissolved  in  ether,  iodide  of  ethyl,  chlorine,  tincture  of 
benzoin,  sulphurous  anhydride  derived  from  burning  sulphur,  a  spray  of 
solution  of  sulphurous  acid,  hydrofluoric  acid  spray,  and  ozone.  Some 
of  these  agents  may  be  used  in  combination,  and  they  may  also  be 
advantageously  mixed  with  spirit  of  chloroform  or  ether  in  some  cases. 
Prof.  Germain  See  has  introduced  a  special  method  of  treatment, 
in  which  he  places  the  patient  in  a  compressed-air  cabinet  contain- 
ing fumigations  of  creasote  and  eucalyptus,  for  from  three  to  six 
hours  daily.    Menthol  mixed  with  olive  oil  (1  to  10)  has  been  }-ecom- 
mended  for  intra-laryngeal  injection  in  cases  of  phthisis.  Calomel, 
biniodide  of   mercury,  and  other  mercurial  preparations  have  been 
advocated,  both  internally  and  by  inhalation  of  the  fumes,  as  bacillicides 
in  phthisis. 

Tuberculin  treatment. — Although  at  the  present  time  this  method 
of  specific  treatment  has  practically  fullen  into  disuse,  at  any  rate  in 
relation  to  pulmonary  phthisis,  it  demands  brief  notice,  if  only  as  an 
illustration  of  the  irrational  ideas  which  are  widely  prevalent  even 
m  the  medical  profes^;ion  as  to  the  cure  of  tliis  disease.  Tuberculin 
IS  a  glycerine  extract  of  pure  cultivations  of  tubercle-bacilli,  which  con- 
tains a  chemical  product  of  these  organisms.  Its  introduction  by  Koch 
in  1890,  with  the  excitement  associated  therewith,  and  the  subsequent 
^disappointment  at  its  failure,  are  not  likely  to  be  speedily  forgotten, 
i his  substance  was  injected  subcutaneously,  in  increasing  doses  as  it 
became  more  tolerated,  judging  by  the  degree  of  "reaction"  produced, 
jntil  a  maximum  dose  was  reached.  Koch  explained  the  action  of 
tuberculin,  not  by  destruction  of  the  bacilli,  but  by  its  setting  up 
mttammatory  and  necrotic  changes  in  the  surrounding  tissues,  which 
rendered  these  organisms  harmless,  and  arrested  their  development  and 
lurther  progress.  Not  only  has  this  method  of  treatment  proved  to  be 
useless  m  the  large  majority  of  cases  of  phthisis,  but  it  may  be  very 
witlffr"'  ^^e^^'^'o^-e-  if   employed  at  all,  should  be  practised 

frnrn  i  t  gf^^^test  caution.  A  substance  named  tuhercnlocldin,  obtained 
•cert^;  1    1  "P°^^^       "^^^'^  favourably,  but  experience 

v^ertamly  does  not  at  present  commend  any  method  of  treatment  of  this 
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kind.  The  same  may  be  said  of  the  subcutaneous  injection  of  can- 
tharidate  of  potassium,  goat's  blood,  dog's  serum,  and  other  vaunted 
"  specifics." 

9.  Operation.'!. — The  question  of  emptying  and  draining  pulmonary 
cavities  through  the  chest-wall  by  surgical  treatment  may  in  ex- 
ceptional cases  be  worthy  of  consideration,  but  only  under  special 
conditions.  The  actual  removal  of  portions  of  diseased  lung  has  been 
practised,  but,  in  my  opinion,  can  hardly  be  recognized  as  a  legitimate 
method  of  treatment  under  any  circumstances. 


CHAPTER  XVIII. 

MOEBID    GROWTHS    IN    THE  LUNGS. 

In  this  chapter  it  is  proposed  to  discuss  briefly  the  morbid  formations, 
met  with  in  the  lungs  which  have  not  yet  been  considered,  and  they  may 
be  taken  in  the  following  order: — 1.  Cancer.  2.  Syphilitic  Disease. 
3.  Rare  Morbid  Formations. 

I.  CANCER  OR  CARCINOMA— MALIGNANT  DISEASE. 

iEtiology. — Cancer  of  the  lungs,  which  is  exceedingly  rare,  is  by  far 
most  common  from  40  to  60  years  of  age  ;  and  more  males  are  affected 
than  females.  There  may  be  a  hereditary  tendency  to  malignant  disease. 
Ill  the  large  majority  of  cases  pulmonary  cancer  is  secondary,  especially 
following  cancer  of  the  bones  or  testicles ;  but  it  may  result  from 
direct  extension,  or  be  primary  in  its  origin.  The  morbid  condition 
generally  extends  so  as  to  involve  neighbouring  parts  ;  but  is  very 
rai'ely  followed  by  secondary  cancerous  formations  in  other  internal 
organs. 

Anatomical  Characters. — Cancer  in  the  lungs,  in  its  typical  form, 
is  said  to  be  a  cylindrical-celled  carcinoma,  growing  from  the  bronchial 
epithelium;  and  it  is  often  extremely  soft,  pulpy,  a.nd  vascular.  A 
considerable  deposit  of  black  pigment  is  occasionally  observed,  con- 
stituting melanotic  cancer. 

Secondary  cancer  assumes  almost  always  the  nodular  form,  and  affects 
both  lungs  ;  the  nodules  vary  much  in  size,  and  when  situated  at  the 
surface  tend  to  be  depressed ;  by  their  union  a  lung  may  be  involved 
throughout.  Primary  cancer  is  usually  confined  to  one  lung,  especially 
the  right,  and  is  often  infiltrated.  After  a  time  the  cancerous  material 
undergoes  fatty  degeneration  and  softening,  cavities  being  formed  in 
some  cases :  and  extravasations  of  blood  into  the  substance  of  a  growth 
are  common.  The  vessels  and  bronchi  are  often  either  involved  in  thr 
disease,  or  obliterated  by  pressure.  The  unaffected  portions  of  the 
lung-tissues  may  be  normal,  or  various  morbid  changes  may  be  set  up 
in  them.  A  cancerous  lung  feels  remarkably  heavy.  The  pleura  is 
often  involved,  and  extensive  pleuritic  adhesions  are  usually  observed. 
The  bronchial  and  other  neighbouring  glands  are  frequently  implicated. 
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Symptoms. — Secondary  cancer  tends  to  come  on  insidiously,  without 
any  subjective  symptoms.  I  have  seen  a  case  in  which  the  left  lung  was 
involved  almost  throughout,  and  the  right  also  extensively,  the  only 
symptoms  being,  occasional  cough,  and  shortness  of  breath  on  exertion. 
In  primary  cancer  there  is  usually  localized  pain  in  the  chest,  which 
may  be  extremely  severe,  of  a  lancinating  character,  and  accompanied 
with  tenderness.  Cough  is  generally  jDresent,  attended  in  some  cases 
vnth  a  peculiar  expectoration,  in  the  form  of  a  substance  resembling 
"red  or  black-currant  jelly,"  or  occasionally  containing  cancer-elements. 
Hipmoptysis  is  very  common,  which  may  be  profuse.  Dyspnoea  is 
generally  observed,  being  especially  severe  if  there  are  projecting 
nodules  pressing  oh  nerves,  or  if  there  is  a  mediastinal  tumour,  when 
other  signs  of  interference  with  neighbouring  structures  are  observed,, 
such  as  enlarged  superficial  veins,  oedema,  or  dysphagia. 

The  general  symptoms  are  not  usually  so  marked  as  might  be  expected. 
The  cancerous  cachexia  may  or  may  not  be  evident.  Emaciation,  fever, 
night-sweats,  and  failure  of  strength  are  generally  present  more  or  less, 
but  they  may  be  comparatively  slight,  especially  in  cases  of  secondary 
cancer.  Wasting  is  sometimes  extremely  rapid  in  its  progress  when,  it 
has  once  commenced. 

Physical  Signs. — These  will  vary  according  to  the  form,  seat,  and 
amount  of  the  cancerous  accumulation  ;  and  whether  it  is  associated  with 
a  mediastinal  tumour  or  not.  Where  there  ai-e  scattered  nodules,  there 
may  be  no  signs,  or  only  slight  alterations  in  the  percussion  and  respi- 
ratory sounds.  If  a  lung  is  extensively  involved  with  nodular  cancer, 
being  ultimately  converted  into  a  solid  mass,  the  signs  are  : — 1.  Enlarge- 
ment of  the  chest  on  the  affected  side,  with  widened  and  flattened 
spaces,  the  surface  feeling  unusually  even,  but  without  any  sense  of 
fluctuation.  2.  Grreat  deficiency  or  entire  absence  of  movement. 
3.  Weakened  or  annulled  vocal  fremitus.  4.  Absolute  dulness,  unaltered 
by  position,  with  great  sense  of  resistance.  5.  Feeble  or  absent 
breath-sounds  over  a  variable  area.  6.  Deficient  or  absent  vocal 
resonance.  7.  Displacement  of  heart  or  diaphragm ;  or  unusual  con- 
duction of  the  cardiac  sounds.  In  the  infiltrated  form  the  lung  is  con- 
tracted, and  physical  examination  reveals: — 1.  Retraction  of  the  side,, 
with  depression  of  the  intercostal  spaces.  2.  Deficient  movement,  the 
spaces  still  acting  more  or  less.  3.  Increased,  diminished,  or  absent 
vocal  fremitus,  according  to  the  amount  of  consolidation.  4.  Hard, 
wooden,  high-pitched,  or  tubular  jDcrcussion,  which  may  extend  across 
the  middle  line.  5.  Bronchial,  blowing,  or  feeble  respiratory  sounds. 
6.  Often  intensified  vocal  resonance.  7.  Displacement  of  the  heart, 
either  towards  the  affected  or  the  opposite  side,  with  intensification  of 
the  sounds;  and  drawing-up  of  the  diaphragm.  Ultimately  there  may 
be  signs  of  cavities.  In  the  non-cancerous  parts  signs  of  compensatory 
emphy.sema,  bronchitis,  or  collapse  are  usually  present. 

Diagnosis. — When  the  lung  becomes  involved  in  secondary  cancer  in 
a  marked  degree,  this  can,  according  to  my  experience,  generally  be  made 
out  readily  by  physical  examination,  although  the  symptoms  may  be  very 
slight.  The  signs  to  a  certain  extent  resemble  those  of  plemntic  effu- 
sion, but  are  really  different ;  moreover,  the  history  of  the  case,  and  a. 
clue  consideration  of  the  symptoms  which  usually  appear  in  malignant 
disease,  should  remove  any  doubt.  The  exploring-needle  might  be  used 
tor  diagnostic  purposes,  if  required.  Cases  of  primary  cancer  of  the 
iung  are  often  very  insidious  in  their  onset  and  course,  and  it  may  b& 
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some  time  before  the  condition  can  be  definitely  recognized.  When  it 
leads  to  retraction  of  the  side,  it  has  to  be  distinguished  from  the 
remains  of  pleurisy,  chronic  interstitial  pneumonia,  certain  cases  of 
phthisis,  and  pulmonary  collapse  from  obstruction  of  a  main  bronchus. 
As  a  rule  such  cases  do  not  present  any  real  difficulty  in  diiferential 
diagnosis,  but  occasionally  there  is  more  or  less  uncertainty,  especially 
in  the  positive  diagnosis  of  cancer.  Pressure-symptoms,  the  occurrence 
of  "currant  jelly  "  expectoration,  and  the  implication  of  glands  in  the 
neck,  may  matei-ially  assist  in  I'ecognizing  the  disease. 

Froguosis  is  necessarily  fatal  in  cancer  of  the  lung,  death  resulting 
either  from  local  or  general  causes. 

Treatment  can  only  be  palliative,  the  usual  remedies  being  employed 
for  the  relief  of  symptoms  as  they  arise. 


II.  SYPHILITIC  DISEASE. 

My  own  experience  has  led  me  to  the  conclusion  that  there  is  an  im- 
portant influence  exercised  by  syphilis  in  the  causation  of  ordinary 
phthisis  in  a  certain  proportion  of  cases.  Clinical  and  pathological 
observations  have,  however,  clearly  demonstrated  that  occasionally  the 
lungs  are  the  seat  of  specific  lesions  of  a  syphilitic  nature,  which  call 
for  brief  consideration  as  constituting  one  of  the  varieties  of  morbid 
growths  found  in  these  oi'gans.  They  are  usually  associated  with  well- 
marked  evidences  of  the  eifects  of  the  disease  upon  other  organs  and 
tissues,  the  clinical  i-esults  of  which  are  often  so  prominent  that  they 
ohscure  the  pulmonary  affection.  It  has  been  suggested  that  a  tubercular 
or  scrofulous  diathesis  may  aid  in  the  development  of  these  special 
manifestations  of  syphilis  in  the  lungs. 

Anatomical  Characters. — In  new-born  or  very  young  infants  who 
are  the  subjects  of  congenital  syphilis,  a  morbid  condition  of  lung  has 
been  described  under  various  names, — syphilitic  pneumonia,  white  hepa- 
tization, epithelioma  of  the  lungs,  etc.,  and  attributed  to  the  influence  of 
the  syphilitic  poison.  Its  extent  is  variable,  and  one  or  both  organs  may 
be  involved,  but  the  disease  presents  a  more  or  less  diffuse  or  infiltrated 
character.  In  this  condition  the  organ  is  distended,  and  in  a  state  of 
full  expansion,  so  that  its  surface  may  be  marked  by  the  ribs.  The 
pleura  is  generally  unaffected.  The  lung  is  very  heavy,  and  the  involved 
portion  of  its  tissue  is  dense,  firm,  hard,  and  usually  resistant,  being  of 
a  white  or  yellowish- white  colour,  uniform  and  smooth  on  section. 
Little  or  no  fluid  can  be  expressed  or  scraped  from  the  cut  sui-face.  The 
affected  parts  become  blojdiess,  and  the  vessels  disappear.  On  close 
examination  of  a  section  minute  bands  of  fibi-ous  tissue  may  be  seen, 
running  in  all  directions.  Microscopically  most  observers  have  detected 
increase  of  the  epithelial  elements,  which  fill  the  small  tubes  and  air- 
ve.sicles,  but  Wagner  affirms  that  the  epithelial  lining  is  but  little 
affected.  All  seem  agreed  that  there  is  considerable  thickening  of  the 
alveolar  walls  and  minute  bronchi,  due  to  an  imperfectly  fibrillated  and 
nucleated  tissue,  which  undergoes  degenerative  changes.  Prof.  Green- 
Held  has  described  minute  bands  of  highly- vascular  fibrous  tissue 
running  in  all  directions,  and  enclosing  groups  of  alveoli.  The  walls  of 
the  vessels  are  ahso  thickened,  and  in  course  of  time  their  channels 
become  obliterated. 
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The  most  characteristic  morbid  change  recognized  as  being  of  a 
syphilitic  nature  is  the  presence  of  gummata  in  the  substance  of  the 
luno-s.  They  have  been  found  in  syphilitic  infants,  and  also  in  adults, 
thouo'h  rarely.  There  may  be  but  one  of  these  growths,  or  a  variable 
number  may  be  found  scattered  through  the  organs  indiscriminately,, 
thouo-h  they  are  said  to  be  more  common  in  the  deeper  pai-ts  (Wagner). 
In  size  gummata  in  the  lungs  usually  vary  from  a  pea  to  a  walnut,  but 
they  may  attain  the  size  of  a  large  egg.  They  are  generally  rounded, 
well-defined,  and  often  encapsuled.  At  first  they  appear  greyish  or 
brownish-red,  homogeneous-looking,  firm,  and  dryish.  Like  other  gum- 
matous growths  they  tend  to  undergo  degenerative  changes,  becoming 
yellow  and  caseous.  Occasionally  they  soften  in  the  centre,  so  as  to 
form  cavities.  Microscopically  their  structure  is  found  to  consist  of 
imperfect  fibres,  abortive  nuclei,  and  a  few  fibre-cells,  infiltrating  the 
lung-structure,  and  thickening  the  alveoli ;  mixed  with  degenerative 
products. 

Another  condition  usually  believed  to  be  due  to  syphilis,  but  about 
which  there  has  been  much  dispute,  consists  in  a  chronic  interstitial 
p7ieumonia,  leading  to  fibroid  infiltration  of  the  lungs,  variously  dis- 
tributed, and  causing  much  induration.  The  bases  and  roots  of  these 
organs  seem  to  be  more  affected  than  the  apices.  Often  the  growth 
starts  from  the  sui'face,  the  pleura  being  in  most  cases  thickened  or 
adherent,  and  penetrates  thence  into  the  interior  in  the  form  of  fibrous 
bands.  The  lung  consequently  presents  superficial  puckerings  and 
depressions.  In  other  cases  the  morbid  change  appears  to  start  from 
gummata,  or  from  a  chronic  contracting  peri-bronchitis,  associated 
with  ulcerative  inflammation  (Pye-Smith).  It  does  not  terminate  in 
caseation,  but  ulceration  or  gangrene  may  occur.  The  involved 
bronchi  become  more  or  less  dilated.  Anatomically  and  histologically 
syphilitic  fibroid  infiltration  cannot  be  distinguished  from  other  forms 
of  interstitial  pneumonia,  but  probably  the  tissue  is  more  vascular 
in  the  early  stages.  Dr.  Green  thinks  that  its  mode  of  growth  is 
more  valuable  in  determining  the  nature  of  the  pulmonary  induration 
than  its  characters,  and  that  it  originates  mainly  around  the  small  inter- 
lobular blood-vessels. 

The  bronchial  tubes  may  be  the  seat  of  a  fibro-nucleated  growth 
infiltrating  their  sub-mucous  tissue,  or  sometimes  involving  their 
deeper  structures.  They  are  also  liable  to  ulcerations,  similar  in 
character  to  those  met  with  in  the  larynx  and  trachea,  and  when 
these  cicatrize,  they  cause  more  or  less  narrowing  and  thickening  of  the 
tubes,  or  even  complete  stenosis. 

Symptoms. — In  most  cases  syphilitic  lesions  of  the  lungs  have  only- 
been  found  on  post-mortem  examination,  either  in  newly-born  children, 
or  in  individuals  who  have  not  presented  any  pulmonary  symptoms 
during  life.  In  some  instances  they  have,  howevei%  been  recognized 
clinically,  and  the  data  which  might  lead  to  the  diagnosis  of  syphilitic 
disease  of  the  lung  would  be  a  history  of  syphilis,  or  evidences  of 
constitutional  taint  or  of  implication  of  other  organs ;  accompanied 
with  symptoms  of  chronic  lung-disease,  including  hasmoptysis  at  an 
early  period;  and  physical  signs  indicating  marked  induration  of  the 
lung,  especially  if  limited  to  one  side  and  involving  the  middle  or  loAver 
part  of  the  organ.  Signs  of  excavation  may  also  become  developed. 
The  progress  is  very  chronic ;  and  there  is  little  or  no  fever.  Treat- 
ment may  aid  the  diagnosis,  if  it  should  happen  that  marked  improve- 
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ment  follows  the  administration  of  anti-pyphilitic  I'emedies.  If  a  main 
bi'onclius  should  be  obstructed,  serious  interference  with  breathing  is 
liable  to  arise. 

Treatment. —  This  consists  either  in  the  employment  of  a  mercui-ial 
■course,  or  in  the  administration  freely  of  iodide  of  potassium  or  sodium, 
the  latter  being  the  course  of  treatment  usually  indicated.  Symptoms 
connected  with  the  respiratory  organs  may  need  to  be  relieved. 

III.  RARE  MORBID  FORMATIONS. 

Hydatids  are  occasionally  found  in  the  lungs,  and  they  have  been 
noticed  in  Australasia  in  these  organs  in  disproportionately  large 
numbers,  as  compared  with  other  parts  of  the  world.  According  to 
the  tables  prepared  by  the  late  Dr.  Davies  Thomas,  of  Adelaide,  the 
ratio  of  lung  to  liver  cases  in  Australasia  is  1  to  4,  while  in  Eui'ope  it  is 
only  1  to  65.  Hydatids  may  make  their  way  from  the  liver  into  the 
right  lung.  They  present  the  usual  characters  of  hydatid-cysts,  and 
may  rupture  and  discharge  their  contents,  or  become  inflamed  and 
suppurate,  forming  pulmonary  cavities.  Their  presence  might  be 
■suspected  if,  along  with  signs  of  hydatids  in  other  organs,  p/iysimZ  sig7is 
were  observed  in  connection  with  the  chest,  characteristic  of  localized 
accnniulation  of  fluid.  The  expulsion  of  the  hydatid  membrane  or  of 
•echinococci  in  the  expectoration  would  be  the  only  positive  indication  of 
the  existence  of  hydatid  disease  of  the  lung,  of  which  I  have  met  with 
but  one  example.  As  the  lung-structure  becomes  destroyed,  the 
■symptoms  and  physical  signs  assume  the  characters  of  pulmonaiy 
phthisis.    Treatment  must  be  conducted  on  general  principles. 

Sarcomata,  lympho-sarcomata,  encJiondromata,  osteomata,  and  myeloid 
tumours  have  also  been  found  rarely  in  the  lungs,  as  well  as  hcematomata, 
but  they  have  only  been  discovered  usually  at  'post-mortem  examinations. 
Actinomycosis  often  involves  the  lung,  but  this  subject  has  been  already 
•discussed  in  a  separate  chapter. 


CHAPTER  XIX. 

DISEASES  OF  THE  PLEURA. 

I.  ACUTE  PLEURISY— ACUTE  INFLAMMATION  OF  THE 

PLEURA— EMPYEMA. 

Acute  pleurisy  is  a  disease  of  frequent  occurrence,  but  varying  much  in 
its  extent,  in  the  exact  nature  of  the  pathological  changes  to  which  it 
gives  rise,  and  in  its  effects  in  particular  instances.  Speaking 
generally,  however,  the  cases  may  be  divided  into  :— 1.  Dry,  fibrinous,  or 
plastic,  in  which  there  is  merely  a  deposit  of  exudation  upon  the  pleural 
surface,  usually  of  very  limited  extent.  2.  Sero- fibrinous,  which  includes 
the  ordinary  run  of  cases,  where  more  or  less  fluid-effusion  collects  in 
the  cavity  of  the  pleura.  3.  Purulent,  specially  termed  empyema,  in 
Avhich  pus  forms  and  accumulates  in  this  cavity.    While  recognizing 
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these  divisions,  it  will  be  more  convenient  in  this  work  to  discuss  acute 
pleurisy  from  a  general  point  of  view. 

ajtiology  and  Pathology. — Of  late  years  the  views  relating  to  the 
causation  of  acute  pleurisy  have  undergone  considerable  modification, 
and  it  is  now  generally  supposed  to  be  set  up  in  the  large  majority  of 
■cases  by  the  action  of  micro-organisms.  For  practical  purposes,  however, 
-we  must  still  recognize  the  fact  that  it  is  developed  under  certain  de- 
finite circumstances  or  conditions,  which  may  be  indicated  as  follows  : — 
1.  Direct  injunj,  as  by  a  blow  or  wound  from  without ;  fractured  ribs  ; 
perforation  of  the  lung,  with  consequent  entrance  of  air  or  pus  ;  or 
rupture  into  the  pleura  of  purulent  or  other  accumulations  in  the  chest 
or  abdomen.  2.  General  cliilUng  of  the  body,  from  exposure  to  cold, 
getting  wet,  or  other  causes.  3.  Local  irritation,  or  extension  from 
neighbouring  structures.  In  this  category  may  be  mentioned  pleurisy 
associated  with  pneumonia,  pulmonary  abscess,  infarction,  or  gangrene  ; 
that  which  follows  pericarditis ;  and  that  which  is  set  up  by  diseased 
bone,  cancerous  or  other  new  growths,  an  aneurism,  or  neighbouring 
abscesses  external  to  the  chest,  as  in  the  neck,  axilla,  or  breast,  or  sub- 
diaphragmatic. The  relation  of  pleurisy  to  tubercle  will  be  separately 
considered.  4.  Excessive  effort.  The  late  Dr.  Anstie  believed  that 
pleuris)^  might  be  due  to  "  extreme  muscular  over-exertion  and 
exertion  in  continuous  public  speaking,"  and  this  seems  to  me  to  be 
quite  possible.  Moreover,  I  bave  long  thought  that  the  "  stitch  in  the 
side,"  which  arrests  the  progress  of  many  youths  when  they  attempt  to 
run,  is  really  due  to  a  limited  dry  pleurisy,  the  effects  of  which  may  be 
evident  at  a  later  period  of  life.  5.  Secondary.  Under  this  head  may  be 
included  cases  of  pleurisy  which  occur  in  connection  with  various  acute 
febrile  diseases,  especially  scarlatina,  typhoid  fever,  small-pox,  or  acute 
rheumatism  ;  septicaemia  or  pysemia,  including  puerperal  fever ;  Bright's 
disease;  cirrhosis  of  the  liver;  cancer;  or  alcoholism.  6.  Tubercular. 
It  is  now  a  veiy  prevalent  notion  that  the  majority  of  cases  of  primary 
acute  pleurisy  are  in  reality  tubercular.  With  this  view  I  cannot 
■agree,  but  thei-e  is  undoubtedly  a  class  of  cases  in  which  this  affection 
reveals  a  tuberculosis,  which  afterwards  speedily  involves  the  lung,  or  a 
marked  attack  of  pleurisy  with  effusion  may  supervene  upon  a  very 
limited  phthisis.  Moreover,  an  effusion  may  be  definitely  associated 
with  extensive  miliary  tuberculosis  of  the  pleura.  A  chronic  pleuritic 
change  always  accompanies  chronic  phthisis,  but  this  will  be  considered 
later  on.  The  conditions  often  remaining  after  an  attack  of  pleurisy 
are  vei'y  favourable  to  the  development  of  tuberculosis.  It  is  affirmed 
that  the  acute  pleurisy  which  occurs  as  a  secondary,  and  often  terminal, 
event  in  chronic  affections,  sucli  as  ciri-hosis  of  the  liver,  Bright's 
disease,  and  cancer,  is  very  frequently  tuberculous  (Osier). 

Brief  allusion  must  be  made  to  the  special  circumstances  under  which 
empyema  occurs.  1.  It  may  be  the  result  of  a  primary  acute  pleurisy, 
a  sero-fibrinous  effusion  becoming  gradually  changed  into  pus,  in  some 
instances  without  any  obvious  reason ;  or  the  accumulation  is  more  or 
less  purulent  from  the  first,  which  is  probably  usually  the  case  in 
children,  in  whom  empyema  is  of  common  occurrence.  Aspiration  for 
ordinary  effusion  may  certainly  be  followed  by  this  condition,  unless 
due  care  be  taken.  2.  Pleui-iay  associated  with  infective  fevers  is  not 
uncommonly  purulent,  especially  scarlatina.  It  may  also  supervene  in 
Bright's  disease.  Pyjemic  pleurisy  will  be  necessarily  purulent.  3.  In 
relation  to  local  conditions,  empyema  is  likely  to  follow  certain  forms 
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of  injury  from  Avitliout;  gangrene  or  malignant  disease  of  the  lung; 
cancer  of  the  oesophagus ;  and  rupture  of  a  vomica,  or  of  any  purulent 
accumulation  into  the  pleura.  It  is  stated  that  careful  observations  of 
late  years  have  shown  that  many  cases  come  on  insidiously  in  the  course 
of,  or  during  convalescence  from  pneumonia.  4.  A  certain  proportion 
of  cases  of  tubercular  pleurisy  become  purulent  at  an  early  period. 

As  regards  the  micro-organisms  associated  with  pleurisy,  pneumococci 
have  been  found  in  many  instances  in  cases  of  empyema,  and  these,  as 
a  rule,  run  a  favourable  course.  Streptococci  are  chiefly  met  with  in 
secondary  cases,  associated  with  septic  infection.  In  a  few  instances 
psorosperms  have  been  found  in  the  exudation.  Tubercle  bacilli  are 
present  in  more  or  less  abundance  in  connection  with  tubercular 
pleurisy. 

Predisposing  causes. — But  little  can  be  stated  definitely  on  this 
point.  Many  would  regard  most  of  the  causes  already  mentioned  as 
merely  pi-edisposing  the  pleura  to  be  attacked  by  micro-organisms. 
Pleurisy  often  occurs  in  persons  apparently  in  excellent  health;  but  it 
may  certainly  be  predisposed  to  by  debility  and  other  general  condi- 
tions. It  is  very  common  in  children,  but  may  occur  at  any  age. 
Primary  pleurisy  appears  to  be  most  prevalent  during -the  colder  sea- 
sons of  the  year. 

Anatomical  Characters. — As  already  intimated,  the  exact  morbid 
changes  and  products  vary  in  acute  pleurisy  ;  while  the  extent  of  the 
disease  also  difters  considerably  in  diiferent  cases. 

In  a  good  proportion  of  cases  do-y  or  fibrinous  pleurisy  occurs,  which  is 
generally  limited  to  a  very  small  patch,  this  being  covered  with  exuda- 
tion, an  adhesion  soon  forming  ;  but  occasionally  attended  with  extensive 
formation  of  lymph,  with  little  or  no  fluid-effusion. 

When  acute  pleurisy  is  at  all  extensive,  and  runs  a  regular  course, 
it,  like  inflammation  of  other  serous  membranes,  is  characterized  by 
the  stages  of  vascularization;  lymph-exudation;  fluid-effusion;  absorp- 
tion ;  and  adhesion.  The  costal  pleura  seems  to  be  first  affected  as  a 
rule.  At  the  outset  the  anatomical  characters  include  bright  redness 
from  capillary  injection,  often  with  spots  of  extravasation;  ciyness 
and  loss  of  polish  of  the  membrane  ;  with  thickening,  cloudiness,  and 
diminution  in  consistence.  Then  lymph-exudation  covers  the  surface 
more  or  less  extensively,  varying  in  quantity  and  characters,  and  being 
usually  stratified.  A  sero-fibrinous  fluid  begins  to  accumulate  in  the 
pleural  sac,  in  some  cases  from  a  very  early  period,  in  which  float  fibrinous 
flocculi,  its  amount  varying  exceedingly,  and  it  may  be  so  abundant  as 
to  fill  the  sac  completely,  and  distend  the  side  of  the  chest  to  a  great 
degree.  It  is  usually  of  a  yellowish  colour,  and  either  clear  or  slightly 
turbid.  In  exceptional  cases  it  is  dark  brown.  More  or  less  blood  may 
be  present  under  particular  circumstances — hcemorrhagic  pleurisy.  Gas 
may  also  be  foiind  in  the  pleural  cavity,  which  has  not  entered  from 
without,  being  then  probably  due  to  decomposition.  The  epithelial 
cells  of'  the  membrane  undergo  proliferation,  and  the  newly-formed 
cells  are  seen  on  microscopical  examination  in  the  exudation  and  fluid  ; 
leucocytes  and  red  blood- corpuscles  may  also  be  present  in  the  effu.sion 
in  varyino-  numbers.  If  the  termination  is  favourable,  the  fluid  is 
absorbed,  "much  of  the  exudation  is  also  taken  up  after  undergoing 
degenerative  changes,  while  the  remainder  becomes  organized  into 
adhf>sions  and  agglutinations,  these  also  sometimes  developing  from 
papillary  vascular  growths  which  arise  from  the  sub-epithelial  tissue. 
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The  effusion,  however,  is  nob  always  absorbed,  or  only  partially,  and 
persists  more  or  less  as  a  chronic  condition  ;  or  it  may  return  after 
removal  by  operation. 

Empyema. — In  this  condition  the  pleural  cavity  contains  a  more  or 
less  sero-puriilent  or  actually  purulent  fluid,  which  is  either  primary,  or 
follows  a  simple  sero-fibrinous  effusion.  Its  quantity  also  varies  greatly. 
It  may  present  fibrinous  flocculi ;  or  be  uniformly  thick  and  creamy. 
Generally  it  has  a  sweetish  odour,  but  may  be  more  or  less  foetid.  An 
empyema  may  point  externally,  or  burst  in  various  directions.  It  seems 
probable  that  the  fluid  portion  of  the  pus  may  be  absorbed  in  course  of 
time.  The  pleural  membrane  tends  to  become  greatly  tbickened  in 
chronic  cases ;  and  erosions  maybe  evident  on  the  costal  surface.  When 
morbid  inflammatory  products  are  left  behind  in  the  cavity  tliey  are 
liable  to  become  caseous,  or  may  even  calcify  ;  and  this  particularly 
applies  to  the  remains  of  pus. 

In  cases  of  marked  pleurisy  there  is  generally  more  or  less  exudation 
into  the  subserous  cellular  tissue.  In  exceptional  instances  pus  has  been 
found  in  the  lymph-channels  beneath  the  pulmonary  layer  of  the  pleura; 
external  to  the  parietal  layer,  infiltrating  the  intercostal  muscles ;  or  in 
the  mediastinal  cellular  tissue.  In  most  instances  the  interlobar  serous 
surfaces  are  involved,  which  may  ultimately  lead  to  agglutination  of  the 
lobes  of  the  lung. 

When  fluid  of  any  kind  collects  in  the  pleural  cavity  it  affects  neigh- 
bouring structures  more  or  less  seriously.  The  lung,  if  not  previously 
consolidated,  is  first  floated  forwards  and  relaxed,  and  afterwards 
compressed,  the  lower  lobe  being  first  affected,  until  ultimately  it 
becomes  completely  aii'less  and  carnified.  If  the  pressure  is  soon 
removed,  the  lung  will  expand  again  ;  otherwise  it  is  in  danger  of 
being  rendered  pei-manently  useless,  or  of  undergoing  fvirther  destruc- 
tive changes. 

When  there  is  abundant  effusion,  the  neig'hbouriug  organs  will  be 
found  displaced,  especially  the  heart  in  cases  of  left  pleurisy.  This  is 
partly  due  to  pressure  ;  partly  to  elastic  traction  on  the  part  of  the  lung 
which  is  free  to  act.  Dr.  Douglas  Powell  affii-ms  that  the  axis  of  the 
heart  can  never  diverge  beyond  the  vertical  line,  or  only  to  a  very 
slight  degree,  so  that  the  apex  does  not  point  to  the  right,  w^hich  is  con- 
tradictory of  the  statements  made  by  other  observers.  Osier,  as  the  result 
of  his  observations,  also  states  that  there  is  no  rotation  of  the  apex  of 
the  heart,  which  in  no  case  was  to  the  right  of  the  mid-sternal  line ;  and 
that  the  relative  position  of  apex  and  base  is  usually  maintained.  The 
right  side  of  the  heart  and  general  venous  system  are  often  overloaded. 
In  right-sided  pleurisy  with  effusion  the  liver  is  depressed  in  various 
degrees. 

There  are  a  few  special  peculiarities  to  be  noted  in  relation  to  the 
distribution  and  localization  of  the  morbid  changes  in  pleurisy,  which 
are  occasionally  met  with.  It  may  be  mainly  or  entirely  diaphragmatic, 
this  being  usually  a  "  dry  pleurisy,"  but  a  circumscribed  eft'usion,  sero- 
fibrinous or  purulent,  may  form  on  the  surface  of  the  diaphragm. 
Loculated  or  encysted  pleurisy  is  also  met  with  in  other  parts  of  the 
pleura  sometimes,  especially  in  empyema,  the  fluid  being  limited  by 
old  adhesions  or  by  recent  lymph,  and  there  may  be  many  such  accumu- 
lations communicating  with  each  other.  A  collection  of  "iluid  sometimes 
forms  between  the  lobes  of  a  lung.  In  the  large  majority  of  cases 
pleurisy  only  a-ft'ccts  one  side,  but  occasionally  it  in  bilateral. 
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Pleurisy  is  not  uncommonly  associated  with  other  morbid  ccmditions, 
either  in  the  chest,  or  in  some  remote  pai-t.  Cerebral  abscess  appears 
to  be  not  uncommon  as  a  consequence  of  empyema.  ' 

Symptoms. — In  all  serous  inflammations  the  symptoms  observed 
may  be  of  three  kinds,  namely,  first,  those  directly  due  to  the  affection 
of  the  membrane  itself,  and  of  the  tissues  immediately  adjoining; 
secondly,  those  resulting  from  the  mechanical  interference  with  the 
neighbouring  organs  and  sti'uctures  produced  by  the  inflammatory  pro- 
ducts;  and,  thirdly,  those  indicating  constitutional  disturbance.  Much 
variety  is  presented  in  the  intensity  of  the  symptoms  of  pleurisy,  and 
that  by  no  means  in  proportion  to  the  gravity  of  the  complaint.  In 
those  instances  where  there  is  merely  a  localized  patch  of  "dry 
pleurisy,"  the  one  prominent  symptom  is  a  painful  sensation  usually 
described  as  a  stitch  in  the  side,"  which  may  be  very  severe,  increased 
by  breathing  deeply  or  coughing,  as  well  as  often  hy  pressure,  the  patient 
being  disposed  to  lean  towards  the  affected  side,  which  is  kept  as  much 
at  rest  as  possible.  There  are  no  general  symptoms.  Painful  or  un- 
pleasant rubbing  sensations  during  I'espii-ation  may  also  be  the  only 
symptoms  experienced  in  extensive  dry  pleurisy. 

A  typical  case  of  acute  primary  pleurisy  with  effusion  has  the  follow- 
ing clinical  history.  At  the  outset  chills  are  generally  felt,  not  of  a 
severe  character ;  accompanied  or  soon  followed  by  certain  local  and 
general  symptoms. 

Local. — Acute  pain  is  felt,  usually  in  the  infra-mammai-y  or  infra- 
axillary  region,  of  a  dragging,  catching,  or  stitch-like  charactei-, 
increased  by  breathing  or  coughing,  and  often  attended  with  superficial 
or  deep  tenderness.  The  sharpness  of  the  pain  is  often  evidenced  in  the 
expression,  posture,  and  mode  of  breathing  of  the  patient.  Respiration 
is  carried  on  in  a  hurried,  shallow,  and  irregular  manner,  but  there  is  no 
actual  dyspnoea  at  first,  and  the  number  of  I'espirations  is  rai'eh'  above 
from  30  to  35  per  minute.  Later  on  evident  dyspnoea  is  observed,  should 
much  fluid  be  poured  out,  which  varies  in  its  degree,  being  in  some 
cases  very  severe  or  even  urgent,  and  it  may  amount  to  orthopnoea. 
Cough  is  generally  present,  though  the  patient  tries  to  repi'ess  it:  it  is 
short  and  hacking,  generally  dry,  or  at  least  unattended  with  any  char- 
acteristic expectoration.  Sometimes  a  cough  is  excited  by  making  the 
patient  sit  up  or  bend  forward.  At  first  the  patient  usually  pi-efers  to 
lie  on  the  affected  side,  but  later  on  there  is  no  uniformity,  for  it  is  not 
uncommon  to  see  patients  with  one  pleui'a  full  of  fluid  habitually  rest  on 
the  healthy  side. 

General. — Pyrexia  is  observed,  but  the  temperature  is  not  high  as  a 
rule,  and  has  no  typical  course.  The  pulse  is  frequent,  varying  usually 
from  90  to  120,  full  and  bounding,  but  very  compressible.  The  pulse- 
respiration  ratio  is  altered  somewhat,  but  not  to  any  marked  degree. 
There  is  but  little,  if  any,  prostration.  Disturbance  of  the  digestive 
organs,  headache,  and  other  symptoms  associated  with  the  febrile  state 
are  present  in  various  degrees.    The  urine  may  be  slightly  albuminous. 

In  favourable  cases  of  pleurisy  the  symptoms  subside  in  a  few-  days, 
and  the  effusion  becomes  more  or  less  speedily  absorbed.  Should  this 
event  not  happen,  the  only  remaining  symptom  in  many  instances  is 
more  or  less  shortness  of  breath,  even  when  there  is  abundant  fluid  in 
the  pleura.  The  foimation  of  pus  is  said  to  be  indicated  by  repeated 
rigors,  but  certainly  this  is  not  always  the  case.  Fever,  Iiowever,  is  likely 
to  be  higher,  and  more  persistent,  but  irregular;  and  will  probably  be 
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■accompanied  with  sweating,  progressive  wasting  and  anaamia,  and 
increasing  weakness.  Perforation  into  the  bronchi  is  attended  with 
profuse  expectoration  of  purulent  fluid,  which  may  be  repeated  at  in- 
tervals. 

Varieties. — It  is  very  important  to  notice  that  extensive  pleuritic 
•effusion  may  occur  without  any  particular  symptoms  attracting  attention 
to  the  chest — latent  pleuristj  ;  and  this  event  is  especially  liable  to  happen 
in  secondary  pleuidsy,  or  when  the  complaint  occurs  in  children,  but  it 
may  be  observed  in  any  case.  The  occurrence  of  empyema  in  young 
subjects  may  only  be  indicated  by  general  symptoms,  such  as  gradual 
wasting,  a  peculiar  anaemia,  an  earthy  complexion,  weakness,  irregular 
fever  with  sweating,  and  clubbing  of  the  finger  ends.  Bilateral  pleurisy 
is  necessainly  a  serious  condition,  and  if  at  all  extensive,  is  likely  to  be 
attended  with  dangerous  dyspnoea.  Diaphragma.tic  pleurisy  gives  rise  to 
very  severe  pain  around  the  lower  part  of  the  chest ;  and  also  interferes 
markedly  with  the  act  of  breathing,  which  becomes  entirely  thoracic. 
It  is  said  that  the  pain  is  intensified  by  pressure  at  the  point  of  insertion 
of  the  diaphragm  to  tbe  10th  rib.  Attacks  of  severe  dyspnoea  and  of 
an  anginal  nature  have  been  described  in  diaphragmatic  pleurisy. 

Physical  Signs. — In  tbe  early  stages  of  pleurisy,  or  in  the  dry 
variety,  the  only  reliable  physical  signs  are: — 1.  Diminished  respiratory 
movements  on  the  affected  side,  on  account  of  pain.  2.  Friction- fremitus, 
which  is  comparatively  rare.  3.  Friction-sound,  at  first  slight  and  graz- 
ing, but  becoming  much  louder  when  lymph  has  been  deposited.  These 
friction-signs  are  usually  limited,  it  may  be  to  a  small  area ;  but  they 
may  be  observed  more  or  less  extensively  over  the  side. 

The  signs  attending  the  stage  of  flidd-effusion  are  usually  quite  char- 
acteristic, being,  however,  considerably  modified  by  the  quantity  of  the 
fluid,  and  its  mode  of  accumulation.  As  a  rule  the  evidences  of  effusion 
are  first  observed  over  the  lower  part  of  one  side  of  the  chest,  and  they 
extend  upwards  more  or  less  rapidly.  1.  The  side  becomes  enlarged  to  a 
variable  degree,  and  the  spaces  are  often  specially  affected,  being  either 
flattened  or  bulged  out.  In  some  instances  it  may  be  desirable  to  use 
the  cyrtometer.  2.  Movement  is  diminished  or  almost  completely  annulled. 
3.  Vocal  fremitus  is  deficient  or  absent  below,  in  excess  above,  unless  the 
pleura  is  full  of  fluid  ;  there  being  frequently  an  abrupt  transition  from 
the  one  condition  to  the  other,  particularly  in  front.  4.  Flitctuation  may 
occasionally  be  detected  by  digital  examination.  5.  Percussion-sound  is 
dull  over  the  area  of  the  fluid.  Beginning  below,  the  dulness  may 
ultimately  extend  over  the  whole  side,  and  beyond  the  middle  line  for 
some  distance.  If  the  patient  has  assumed  the  recumbent  posture  at 
an  early  period,  dulness  is  sometimes  noticed  over  the  whole  of  the  back, 
before  any  alteration  in  percussion-sound  is  observed  in  front.  It  may 
possibly  be  movable  with  a  change  of  posture  of  the  patient ;  this  is 
not  aixliable  sign,  and  is  seldom  of  much,  if  any,  practical  value.  In  some 
instances  Skodaic  resonance  can  be  elicited  under  the  clavicle  at  a  certain 
stage  of  the  effusion,  and  the  transition  from  dulness  to  this  sound  may 
be  quite  abrupt ;  occasionally  percussion  elicits  a  kind  of  cracked-pot 
sound  over  this  i-egion.  6.  BreatU-sotmds  are  absent  or  feeble  below; 
exaggerated  or  even  blowing  or  tubular  above.  7.  I^riction- sound  may 
or  may  not  be  heard  at  the  margin  of  the  dulness.  8.  Vocal  resonance 
IS  diminished  or  annulled  below,  increased  above,  the  change  from  the 
one  to  the  other  being  often  marked.  JEijophony  is  heard  in  many  cases, 
especially  about  the  angle  of  the  scapula."  Dr.  Bacelli  has  aflirmed  that^ 
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in  cases  of  pleuritic  effusion,  if  the  whispered  voice  is  conducted  well 
thi'ougli  the  thickness  of  the  fluid,  and  is  pectoi-iloquous  in  charactei-, 
the  effusion  is  serous;  if  it  is  ill-conducted  or  inaudible,- the  fluid  is 
purulent.  I  entirely  agree  with  Dr.  Douglas  Powell  that  this  sign  is  by 
no  means  pathognomonic.  9.  Diipla cement  of  organs,  especially  of  the 
heart,  is  an  important  evidence' of  pleuritic  effusion.  The  cardiac  move- 
ments may  be  noticed  far  over  on  the  right  side  in  cases  of  left  pleurisj^ ; 
while  the  sounds  are  very  loud  in  this  direction.  These  movements  ai-e, 
however,  connected  with  the  right  ventricle.  The  diaphragm,  with  the 
liver,  spleen,  or  stomach,  may  also  be  obviously  depressed.  A  ba.'jic 
cardiac  murmur  may  be  due  to  displacement  of  the  heart  by  pleuritic 
effusion.  10.  Rarely  succussion  gives  rise  to  a  splashing  sensation  or 
sound,  due  to  the  presence  of  air  and  fluid  in  the  pleura. 

Absorption  may  be  traced  by  the  gradual  subsidence  of  the  signs  just 
described,  and  their  restoration  to  the  normal  ;  often  accompanied  with 
the  development  of  a  loud  redux  friction-sound,  and  sometimes  with 
friction- fremitus.  More  or  less  dulness  may  continue  for  some  time.  In 
favourable  cases  the  lung  expands,  and  the  affected  side  resumes  its  propei' 
form  and  dimensions.  The  heart  occasionally  remains  in  its  abnormal- 
position,  owing  to  the  formation  of  an  adhesion  between  the  pericardium 
and  the  adjacent  surface;  or  goes  too  far  in  the  opposite  direction;  or 
lies  more  or  less  freely  movable  in  the  chest. 

In  bilateral  pleurisy  the  signs  of  fluid  are  observed  on  both  sides.  On 
the  other  hand,  they  are  limited  in  the  loculated  Yarietj,  which  exception- 
ally causes  local  bulging.  Empyema  sometimes  makes  its  way  to  the- 
sui-face,  and  even  points  like  an  abscess;  or  in  rare  instances  it  exhibits 
pulsation  when  in  the  neighbourhood  of  the  heart.  Should  a  puru- 
lent collection  open  into  the  bronchi,  rales  Avill  be  heard  over  the 
corresponding  lung.  In  diaphragmatic  pleurisy  there  may  be  no 
physical  signs,  except  cessation  of  all  abdominal  movements  during 
respiration. 

In  children  some  important  modifications  of  the  ordinary  physical 
signs  of  pleuritic  effusion  are  noticed.  The  chest  being  markedly  yield- 
ing, is  dilated  considerably  and  at  a  very  early  period,  while  the  organs 
are  comparatively  less  interfered  with  than  in  adults.  Bronchial  or 
tubular  breathing  and  vocal  resonance  often  persist  even  when  thei'e  is 
an  extensive  accumulation  of  fluid  in  the  pleural  cavity,  as  judged  by 
the  dulness.  Sometimes  both  the  percussion-sound  and  the  breathing 
have  a  tubular  quality.  These  unusual  signs  are  noticed  in  adults  in 
exceptional  instances. 

Old  adhesions  resulting  from  previous  attacks  influence  the  signs  of 
pleurisy  considerably ;  as  well  as  morbid  conditions  of  the  lung  or  other- 
structure  with  which  it  may  be  associated. 

Terminations. — 1.  Recovery  takes  place  in  a  lai'ge  proportion  of  cases 
of  pleurisy,  after  absorption  or  removal  by  operation  of  any  fluid,  the 
lung  expanding  fairly,  but  remaining  more  or  less  adherent.  2.  Death 
is  a  rare  event,  unless  the  pleurisy  is  bilateral,  or  is  associated  with 
some  serious  constitutional  or  local  disease.  It  may  happen,  however, 
from  the  mere  mechanical  effects  of  the  fluid-effusion,  accompanied  Avith 
pnlmonary  congestion  and  oedema;  and  there  is  a  danger  of  sudden 
death  should  there  be  urgent  dyspnoea,  or  should  the  heart  be  much  em- 
barrassed. This  untoward  termination  may  be  due  to  syncope,  degenera- 
tion of  the  heart-muscle,  cardiac  thrombosis  or  embolism  of  the  pul- 
monary artery,  oedema  of  the  lung  on  the  unaffected  side,  or,  it  is 
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affirmed,  mechanical  interference  with  the  circulation,  owing  to  dis- 
placement of  the  heart  or  twisting  of  the  great  vessels.  Sudden  death 
is  more  .frequent  in  i-ight-sided  pleui'isies,  and  the  effusion  is  usually 
serous!  The  event  is  generally  due  to  some  movement  or  effort. 
:>.  Transition  into  some  form  of  chronic  pleufisy  is  not  uncommon. 

Diagnosis. — Individual  cases  of  acute  pleurisy  present  considerable 
differences  as  regards  the  difficulty  of  their  diagnosis.  In  many  instances 
the  course  of  events  is  obvious  enough,  the  mode  of  onset,  symptoms, 
and  physical  signs  being  quite .  characteristic.  When  there  is  initial 
pleuritic  pain  in  the  side,  it  may  be  diffi.cult  or  even  impossible  at  first 
to  distinguish  this  from  pain  due  to  some  affection  of  the  chest-walls, 
to  acute  pneumonia,  or  to  other  conditions,  but  adequate  attention  to  its 
characters  and  intensity,  to  the  nature  and  progress  of  other  symptoms, 
and  to  the  physical  signs  will,  as  a  rule,  soon  clear  up  any  uncertainty. 
Latent  cases  of  pleuritic  effusion  or  empyema  can  only  be  positively 
x-ecognized  by  physical  examination,  and  then  they  are  easily  diagnosed 
as  a  rule,  though  difficulties  may  be  met  with  in  children,  and  also  when 
pleuritic  effusion  and  pneumonic  consolidation  co-exist.  Under  these 
circumstances  the  use  of  the  exploring  needle  is  of  great  value ;  as  well 
as  when  it  is  necessary  to  determine  positively  the  nature  of  any  doubt- 
ful fluid-accumulation  in  the  pleura.  There  ought  to  be  no  difficulty  as 
a  rule  in  distinguishing  an  inflammatory  effusion  from  mere  hydrothorax, 
which  will  be  subsequently  described.  Very  rarely  some  collection  of 
fluid  within  the  abdomen  bui-sts  into  the  plenra,  and  then  the  case  must 
be  considered  in  all  its  relationships ;  a  hydatid-tumour  or  an  abscess  in 
the  liver  must  be  specially  remembei-ed  in  this  connection.  It  must  be 
noted  that  acute  pleurisy  may  supervene  upon  some  previous  chronic 
thoracic  disease,  especially  phthisis  :  or  that  an  acute  attack  may  com- 
plicate some  old  pleuritic  condition.  Under  these  circumstances  the 
physical  signs  may  be  by-no-means  easy  to  interpret.  In  relation  to 
diagnosis,  it  must  be  noted  that  cases  of  limited  dry  pleurisy  should  not 
be  forgotten  or  overlooked,  and  these  can  only  be  made  out  by  very 
careful  and  systematic  examination  of  the  affected  side  in  suspected 
cases.  As  special  conditions  to  be  distinguished  from  pleural  effusion 
in  particular  instances  may  be  mentioned  pericardial  effusion  ;  malignant 
disease  of  the  lung  or  other  intra-thoracic  tumours  ;  hydatids  of  the 
pleura ;  and  subphrenic  abscess. 

Prognosis. — This  involves  not  only  the  immediate  result  of  acute 
pleurisy,  but  also  its  ultimate  effects.  Primary  pleurisy  ought  to  ter- 
minate favourably  in  the  great  majority  of  cases,  if  detected  at  an  early 
})eriod,  and  properly  managed.  It  is  more  serious  in  proportion  to  the 
amount  of  fluid  poured  out ;  to  the  time  that  it  has  remained  in  the 
pleural  cavity  ;  and  to  its  purulent  nature.  Severe  dyspnoea  and  serious 
interference  with  the  heart  are  dangerous  indications.  The  thermometer 
may  be  of  use  in  helping  towards  a  prognosis.  Pleurisy  secondary  to 
low  febrile  or  other  diseases  is  very  grave  ;  also  when  it  is  tubercular ; 
and  when  it  occurs  in  advanced  cases  of  chronic  alcoholism.  Bilateral, 
pleurisy  with  much  effusion  is  necessarily  highly  dangerous. 

Discharge  of  an  empyema  through  the  lung  is  generally  regarded  as 
a  most  untoward  termination,  but  I  have  known  cases  do  remarkably 
well  after  this  event.  It  must  be  remembered  that  there  is  a  danger  of 
pulmonary  phthisis  being  set  up  after  pleurisy,  apart  from  any  original 
tubercular  mischief.  The  modern  treatment  of  pleurisy  has  certainly 
considerably  improved  the  prognosis  of  this  disease. 
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Treatment.— The  measures  to  be  adopted  in  the  management  of 
pleurisy  must  differ  greatly  in  different  cases,  and  it  is  most  important 
to  avoid,  following  any  routine  practice.  The  ultimate  objects  to  be 
aimed  at  are  not  merely  to  save  the  patient's  life,  but  to  restore  the- 
parts  affected  to  as  normal  a  condition  as  possible. 

The  principles  to  be  kept  in  view  in  the  treatment  of  acute  pleurisy 
are  : — 1.  To  subdue  the  inflammation,  and  diminish  the  amount  of 
lymph  and  fluid  poured  out.  2.  To  promote  the  absorption  of  these 
morbid  products  as  rapidly  as  possible.  3.  To  remove  them  in  some 
other  way  if  they  cannot  be  absorbed.  4.  To  i-elieve  symptoms.  5.  To 
support  the  strength  and  maintain  the  nutrition  of  the  patient.  6.  To 
obviate  as  much  as  possible  the  injurious  effects  of  the  pleurisy, 
especially  upon  the  lung. 

1.  The  fii-st  object  to  be  aimed  at  in  the  treatment  of  an  acute  pleurisy 
which  comes  under  observation  in  the  eavlj  stage,  is  to  keep  the  struc- 
tures affected  in  as  complete  a  state  of  rest  as  possible.  For  this  pur- 
pose I  have  for  a  long  time  advocated  the  practice  of  mechanically  fixing 
the  side  affected,  and  thus  limiting  or  preventing  its  movements.  The 
following  is  the  method  Avhich  I  adopt :— Strips  of  adhesive  plaster  spread 
on  some  thick  material,  from  three  to  four  inches  wide  and  of  sufficient 
length,  are  applied  round  the  affected  side  from  mid-spine  to  mid- 
sternum  or  a  little  beyond.  These  are  laid  on  over  a  variable  extent 
of  the  chest,  according  to  the  requirements  of  the  case,  it  being 
sometimes  necessary  to  include  the  whole  side.  It  is  best  to  make 
the  apialication  from  below  upwards,  and  to  fix  most  of  the  strips 
of  plaster  in  an  oblique  direction  rather  than  horizontally.  The 
patient  being  directed  to  expire  deeply,  a  strip  is  fixed  at  mid-spine 
and  drawn  tightly,  firmly,  and  evenly  round  the  side,  in  the  direction  of 
the  ribs,  that  is,  a  little  obliquely  from  above  downwards  and  forwards ; 
then  another  strip  is  laid  on  across  this,  also  extending  from  mid-spine 
to  mid-sternum,  but  in  the  opjDOsite  direction,  that  is,  obliquelj^  upwards 
and  forwards  across  the  course  of  the  ribs  ;  the  third  is  to  folloAv  the 
direction  of  the  fii-st,  over-lapping  about  half  its  width,  the  fourth  that 
of  the  second,  and  so  on  in  alternate  directions,  until  the  entire  side  is 
included  if  required.  Finally,  it  is  well  to  apply  two  or  three  strips 
horizontally  over  the  whole,  so  as  to  form  a  superficial  supporting 
layer  ;  and  one  or  two  may  also  be  passed  from  behind  forwai^ds  over 
the  shoulder,  these  being  kept  down  by  another  strip  fixed  round  the 
side  across  their  ends.  In  my  expeinence  the  good  effects  realized  b\- 
this  method  of  treatment,  when  efliciently  carried  out,  have  been  as 
follows: — (1.)  In  cases  of  limited  dry  pleurisy  it  gives  almost  invariably 
complete  and  immediate  relief,  so  that  patients  can  breathe  and  cough 
comfortably,  and  are  able  to  follow  their  occupations  without  any  diffi- 
culty, which  is  particularly  important  in  the  case  of  those  who  are 
obliged  to  work.  (2.)  It  is  highly  probable  that  the  quantity  of 
inflammatory  products  poured  out  will  be  limited  by  maintaining  the 
parts  in  a  state  of  rest.  I  have  every  reason  to  conclude  that  this 
result  has  been  attained  in  several  instances  of  early  pleurisy  which 
have  come  under  my  notice.  (3.)  The  rest  and  pressure  may  also 
promote  absorption,  and  I  have  found  this  mode  of  treatment  decidedly 
efficacious  in  aiding  the  removal  of  moderate  pleuritic  effusion. 
(4.)  Occasionally  cases  of  pleurisy  come  under  observation,  in  which 
there  is  extensive  exudation  of  lymph,  with  little  or  no  fluid,  and  this 
remains  as  a  chronic  condition,  causing  palpable  fremitus,  attended 
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-with  most  iiupleasanfc  sensations  to  the  patient.  The  only  curative 
end  that  can  be  attained  is  to  bring  about  adhesion  of  the  surfaces 
of  the  pleura,  and  strapping  the  chest  will  most  certainly  effect  this 
purpose. 

Venesection  is,  in  my  opinion,  scarcely  ever  required  in  pleurisy  ;  but 
there  may  be  no  objection  to  the  application  of  a  few  leeches,  if  the 
pain  is  severe,  and  the  patient  in  good  condition.  Calomel  is  a  drug- 
which  had  better  be  avoided,  except  as  an  aperient.  In  cases  of  a 
sthenic  type  it  might  be  advisable  in  the  early  stage  to  administer,  under 
proper  supervision,  cardto-vascular  depressants,  such  as  aconite,  veratrum 
viride,  or  tartar  emetic  in  small  doses,  which  may  be  given  in  some 
saline  mixture.  Opium  is  most  valuable  for  the  purpose  of  relieving 
pain  and  procuring  sleep,  Dover's  powder  being  a  very  useful  prepara- 
tion ;  or  morphine  may  be  injected  subcutaneously  in  severe  cases.  The 
application  of  cold  to  the  chest  has  been  advocated  in  pleurisy,  and  may 
possibly  be  beneficial  in  some  cases. 

2.  Should  there  be  effusion  into  the  plenra — -and  this  is  often  the  con- 
dition found  when  the  patient  comes  under  observation — the  first  point 
to  be  determined  is  whether  any  measures  should  be  taken  with  the 
view  of  promoting  absorption  of  the  fluid  ?  If  so,  attention  to  diet  is 
required  in  the  first  instance.  A  dry  diet  has  been  sijecially  advocated, 
the  patient  avoiding  liquids  as  much  as  possible,  and  undoubtedly  this 
plan  proves  useful  in  some  cases.  On  the  other  hand,  an  exclusive  milk- 
diet  has  been  found  of  decided  value  in  other  instances.  Counter-irritation 
applied  more  or  less  extensively  over  the  affected  side  is,  in  my  opinion, 
of  great  service  not  uncommonly  in  aiding  the  absorption  of  pleuritic 
effusion.  The  application  of  a  blister  often  produces  excellent  re- 
sults, and  may  be  repeated,  if  necessary.  Applications  of  iodine  ai-e 
also  employed,  but  in  my  experience  they  are  not  nearly  so  efficient,  and 
certainly  should  not  be  unduly  prolonged.  I  have  met  with  several 
instances  in  which  strapping  the  side,  as  already  described,  has  certainly 
appeared  to  aid  absorption  when  the  fluid  was  not  abundant.  Another 
local  method  of  treatment  is  to  employ  friction  with  some  stimulating 
liniment,  and  this  is  especially  useful  during  the  later  period,  when  most 
of  the  fluid  has  been  taken  up,  but  a  little  still  remains.  Agents  which 
act  on  the  skin,  bowels,  or  kidneys  are  usually  relied  upon  as  the  most 
efficient  means  for  promoting  absorption  in  cases  of  pleuritic  effusion. 
The  administration  of  full  doses  of  iodide  of  potassium,  with  digitalis, 
caffeine,  or  other  cZz'weiics,  is  sometimes  undoubtedly  beneficial.  Powerful 
purgatives  are  of  questionable  value,  and  should  be  employed  with 
caution,  if  at  all ;  but  Osier  speaks  very  favourably  of  the  administratioi 
of  a  concentrated  solution  of  sulphate  of  magnesium  in  the  morning 
on  the  principle  advocated  by  Dr.  Matthew  Hay  in  relation  to  dropsy 
Repeated  vapour  or  hot-air  baths  have  pi'oved  serviceable  in  somt 
instances  under  my  care.  Jaborandi  and  pilocarpine  have  also  been 
employed  successfully,  on  account  of  their  diaphoretic  action.  Tincture 
of  perchloride  of  iron  in  full  doses  has,  in  my  experience,  proved  a 
rao.st  valuable  remedy  in  many  cases  of  pleuritic  effusion. 

3.  The  removal  of  pleuritic  effusion  by  paracentesis  thoracis  is  now 
almost  universally  regarded  as  a  most  valuable  method  of  treatment 
in  a  considerable  number  of  cases.  At  the  same  time  it  should  not 
be  thoughtlessly  adopted  as  a  routine  measure.  Unless  there  are  urgent 
symptoms  calling  for  immediate  removal  of  the  fluid,  no  case  of  pleuritic 
effusion,  either  acute  or  even,  as  judged  by  the  history,  of  a  month  or 
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two's  duration,  should  be  thus  dealt  with,  until  an  endeavour  has  been 
made  to  procure  absorption,  especially  if  appropriate  treatment  has  not 
been  previously  carried  out.  Several  cases  have  come  under  my  notice 
in  which  I  fully  anticipated  that  paracentesis  would  be  required,  but 
where  the  efi'usion  rapidly  and  completely  disappeared  nnder  treatment. 
In  certain  cases  also  the  removal  of  a  small  quantity  of  sei-ous  fluid  by 
means  of  the  hypodermic  syrinj^e  leads  to  the  absorption  of  a  consider- 
able effusion,  even  where  medicinal  treatment  has  previously  failed,  and 
this  method  is  particularly  useful  in  recent  cases,  where  the  effusion  is 
small  or  moderate  in  amount. 

The  subject  of  operative  interference  in  relation  to  pleuritic  effusion, 
especially  when  pei-sisteut,  has  now  become  such  an  extensive  one  as 
regards  details,  that  it  is  impossible  to  deal  with  it  fully  in  this  work, 
and  only  some  of  the  more  general  principles  can  be  alluded  to.  Indeed, 
in  many  cases  the  treatment  belongs  practically  to  the  domain  of 
sui'gery. 

It  is  difficult  to  lay  down  any  strict  rules  as  to  the  cases  in  which 
pai-acentesis  is  indicated,  but  the  following  seem  to  me  to  be  the  chief 
circumstances  under  which  this  method  of  ti'eatment  is  called  for :  — 

1.  Whenever  there  is  a  large  effusion  accompanied  with  dangerous 
symptoms,  namely,  severe  dyspnoea,  and  especially  ortliopnoea ;  a 
tendency  to  cyanosis;  or  symptoms  indicating  serious  interference  with 
the  action  of  the  heart,  and  threatening  syncope.  In  such  cases  delay 
is  highly  dangerous,  as  sudden  death  may  occur  at  any  moment,  and  the 
relief  which  follows  the  removal  of  the  fluid  is  usually  very  marked. 

2.  In  cases  of  considerable  effusion,  which,  after  a  fair  trial,  does  not  yield 
to  treatment,  and  shows  no  signs  of  becoming  absorbed.  It  is  not 
practicable  to  indicate  the  exact  amount  which  calls  for  interference,  so 
much  depending  upon  the  age  of  the  patient,  the  condition  of  the  chest- 
walls,  the  effects  which  the  effusion  seems  to  produce,  and  other  circum- 
stances. These  are  the  cases  which  give  most  difficulty  in  forming  a 
judgment  as  to  the  proper  course  to  pursue.  3.  In  cases  of  double 
pleurisy,  when  the  total  fluid  may  be  said  to  occupy  a  space  equal  to 
half  the  united  dimensions  of  the  two  pleural  cavities  (Anstie). 
4.  When  the  fluid  is  known  or  suspected  to  be  purulent.  In  doubtful 
cases  an  exploratory  puncture  may  be  first  made.  5.  When  a  spon- 
taneous opening  has  formed  towards  the  upper  part  of  the  chest ;  and 
in  most  instances  where  an  empyema  has  burst  into  the  lung.  The 
existence  of  high  pyrexia,  of  tuberculosis,  or  of  marked  debility,  does  not 
contra-indicate  paracentesis  in  pleurisy,  and  the  removal  of  the  fluid 
often  causes  marked  improvement  in  the  general  symptoms. 

With  regard  to  the  method  of  operation,  as  a  rule  it  is  best  to  employ 
the  asjcirateur  in  cases  of  sero-fibrinous  effusion,  but  care  must  be 
exercised  in  using  it,  the  indications  for  its  withdrawal  being  severe  pain 
and  dyspnoea,  violent  cough,  or  the  escape  of  blood.  Southey's  trochars 
and  cannulfB  have  also  been  found  useful  in  some  cases.  Failing  this, 
the  syphon-trochar  has  been  recommended.  Air  should  be  excluded 
from  the  pleural  cavity ;  and  strict  antiseptic  precautions  must  be  ob- 
served. The  operation  not  uncommonly  has  to  be  repeated,  and  recovery 
may  take  place  even  after  several  evacuations  of  the  fluid,  which  becomes 
gi-adually  less  and  less  in  amount.  In  cases  of  empyema  it  is  necessary 
under  different  circumstances  to  make  a  free  opening  ;  to  remove  por- 
tions of  the  ribs ;  or  to  empty  the  pleural  cavity  by  means  of  drainage- 
tubes. 
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In  cases  of  serous  effusion  it  is  not  necessary  to  remove  the  wliole  of 
tl'.c  fluid  from  the  pleura ;  but  if  it  is  purulent,  as  much  as  possible 
should  be  taken  away.  Sometimes  it  happens  that,  owing  to  rigidity 
K)f  the  cliest-walls,  or  binding  down  of  the  lung,  the  fluid  cannot  be  ex- 
pelled without  assistance.  Under  these  circumstances  special  operative 
measures  are  recommended.  Occasionally  in  cases  of  fistulous  empyema 
the  practice  is  adopted  of  introducing  stimulant  or  antiseptic  injec- 
tions into  the  pleural  cavity.  The  plan  of  washing  out  this  cavity  is 
sometimes  resorted  to,  when  the  pus  is  foetid,  but  Barlow  and  Parker 
have  pointed  out  that  a  double  opening  dispenses  with  the  need  of  this 
painful  and  sometimes  dangerous  pi^ocedure  in  a  large  proportion  of 
•cases  in  children,  and  they  affirm  that  if  it  should  be  required,  equal 
advantages  are  derived  by  placing  the  pa,tient  daily  in  a  warm  bath, 
sufficiently  high  to  cover  the  upper  opening,  Condy's  fluid  or  a  weak 
solution  of  carbolic  acid  previously  prepared  with  boiling  water  being- 
added  to  the  bath. 

The  spot  usually  selected  for  making  the  opening  in  jjerforming 
paracentesis  thoracis  is  the  6th  or  7th  space,  about  the  mid-axillary  line ; 
it  may  also  be  conveniently  made  just  outside  the  angle  of  the  scapula 
in  the  8th  space.  In  the  case  of  localized  effusion  the  opening  must 
correspond  to  the  centre  of  maximum  dulness ;  and  more  than  one 
puncture  may  be  needed  where  there  are  separate  and  distinct  purulent 
collections. 

4.  The  chief  symptom  likely  to  call  for  special  attention  in  cases  of 
pleurisy  is  pain  in  the  side.  If  not  relieved  by  strapping,  the  quickest 
and  most  efficient  plan  is  to  employ  a  small  subcutaneous  injection  of 
morphine.  The  application  of  leeches,  hot  fomentations,  linseed-meal 
poultices,  or  sinapisms  are  severally  indicated  in  appropriate  cases. 
Urgent  dyspnosa,  or  serious  disturbance  of  the  cardiac  action,  calls  for 
paracentesis  usually.  Cough  must  be  relieved,  if  troublesome,  by  sedative 
remedies. 

6.  Patients  suffering  from  pleurisy  need  not  be  kept  low  as  regards 
diet,  but  alcoholic  stimulants  are  not  to  be  given  at  first.  If  the  strength 
fails,  and  especially  should  the  disease  tend  to  become  chronic,  abundant 
nutritious  food  is  required,  with  wine  or  beer.  Quinine,  iron,  mineral 
acids,  cod-liver  oil,  and  other  remedies  of  this  kind  are  also  very  useful 
at  this  time.  The  treatment  of  secondary  pleurisy  must  be  guided  by 
tlie  condition  with  which  it  is  associated.  Lowering  measures  are 
especially  to  be  avoided  in  this  class  of  cases. 

6.  It  is  most  important  to  pay  special  attention  to  cases  of  pleurisy 
•during  the  period  of  coiivalescence,  Avitli  the  view  of  restoring  the  struc- 
tures within  the  thorax  to  as  normal  a  condition  as  possible.  It  is  danger- 
ous to  leave  morbid  products  in  the  pleural  cavity  ;  and  every  effort  must 
be  made  to  expand  the  lung  properly,  and  to  make  the  adhesions  which 
form  as  loose  as  possible.  J'or  these  purposes  systematic  deep  respira- 
'  ion  is  of  great  service ;  or  it  may  be  necessary  to  have  recourse  to 
more  definite  "respiratory  gymnastics,"  to  inhalations  of  compressed  air, 
or  to  other  methods  of  expanding  the  lungs.  A  change  to  some  suitable 
health-resort  at  a  high  altitude  is  also  very  beneficial.  Patients  who 
have  suffered  from  severe  pleurisy  should  always  be  particularly  careful 
in  guarding  against  cold  ;  and  it  is  desii*able  to  examine  the  chest  in  sucli 
■cases  from  time  to  time  as  a  precautionaiy  measure. 


554 


THEOKY  AND  intACTICK  OV  MKDICINK. 


II.  CHRONIC  PLEUEISY. 

Chronic  ploiu-isy  is  an  expression  often  used  with  no  very  definite 
meaning,  and  it  is  desirable  to  point  out  briefly  the  main  facts  of  prac- 
tical importance  in  i*elation  to  tliis  subject.  The  conditions  which  may 
be  met  with  in  different  cases  include: — I.  Extensive  dry  pleurisy, 
with  firm  exudation,  which  in  exceptional  instances  may  continue  for  a 
long  time.  2.  Adhesion  of  the  pleural  surfaces,  more  or  less  extensive,^ 
or  even  universal,  sometimes  accompanied  with  much  thickening;  occa- 
sionally calcareous  plates  are  actually  formed.  8.  Persistent  serous 
effusion,  or  one  recurring  again  and  again  after  removal  by  paracentesis. 
4.  Chronic  empyema  or  its  remains  ;  along  with  which  may  be  mentioned 
fistulous  empyema,  where  there  is  a  permanent  discharge  externally ;  and 
those  cases  in  which  a  communication  with  the  lung  has  taken  place,  pus^ 
being  coughed  up  at  intervals.  Very  rarely  the  matter  escapes  in  some 
unusual  direction,  as  by  the  bowel.  5.  A  combination  of  two  or  more 
of  these  conditions.  Localized  effusions  are  not  uncommonly  associated 
with  adhesions. 

iEtiology. — As  regards  their  mode  of  origin,  cases  of  chronic  pleurisy 
may  be  divided  into  the  following  groups  : — 1.  They  may  be  the  sequel 
of  a  definite  attack  of  acute  or  subacute  pleurisy,  or  of  pleuro-pneumonia, 
leading  to  the  various  consequences  already  described.  More  or  less- 
adhesion  must  always  follow,  but  if  the  case  ends  favourably,  and  is  pro- 
perly treated,  this  is  of  little  or  no  moment.  In  a  large  number  of 
instances,  however,  important  changes  of  this  nature  do  remain  after 
acute  pleurisy,  interfering  with  the  movements  of  the  lung,  and  causing- 
retraction  of  the  chest-wall,  sometimes  to  a  very  mai'ked  degree.  This 
is  especially  liable  to  happen  after  empyema.  2.  As  previously  stated,, 
both  simple  effusion  and  empyema  may  accumulate  in  a  latent  manner, 
and  some  of  these  cases  may  be  regarded  as  practically  chronic.  Re- 
curring sero-tibrinous  effusion  is  essentially  chronic,  but  this  occurs- 
chiefly  in  tubercular  cases.  3.  There  certainly  is  a  chronic  primary 
dry  pleurisy,  leading  to  the  formation  of  adhesions,  usually  local,  but 
which  in  course  of  time  may  become  extensive,  often  not  recognized 
during  life,  but  found  at  post-mortem  examinations.  I  believe  that  this 
is  common  at  the  apex  of  the  right  lung.  I  have  in  rare  instances  met 
with  extensive  dry  pleurisy,  presenting  obvious  clinical  signs  of  exuda- 
tion, and  quite  chronic.  In  one  instance  I  was  obliged  to  have  recourse 
ultimately  to  strapping  the  side,  in  order  to  bring  about  adhesion  of  tlie 
surfaces  of  the  pleura,  as  the  patient  suffered  so  much  discomfort  ou 
account  of  the  sensations  and  sounds  produced  by  the  act  of  breathing. 
As  stated  in  a  former  chapter,  the  late  Sir  Andrew  Clark  maintained 
that  there  is  a  primitive  dry  pleurisy  which  gradually  leads  to  great 
thickening  of  the  membrane,  and  ultimately  invades  the  lung,  setting 
up  a  form  of  cirrhosis  of  the  organ.  4.  Chronic  pleurisy  is  an  important 
condition  in  relation  to  pulmonary  phthisis,  and  also  in  connection  with 
tubercular  disease  of  the  pleura  itstlf,  or  ith  malignant  growths.  Ad- 
hesion of  the  lung  is  of  great  consequence  in  many  chronic  phthisical 
eases,  and  should  be  always  looked  for  ii:;  their  clinical  examination. 
It  may  be  noted  here  that  any  persistent  local  irritation,  such  as  that 
caused  by  an  aneurism  or  a  solid  tumour,  will  tend  to  excite  a  corre- 
sponding chronic  pleurisy ;  and  the  same  result  may  occur  in  certain 
chest-deformities. 
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Symptoms. — Chronic  pleuritic  conditions,  especially  marked  adhesions, 
not  uncommonly  give  rise  to  painful,  dragging,  or  other  unpleasant 
sensations  on  the  affected  side.  They  also  interfere  with  bi-eathing, 
helping  to  cause  shortness  of  breath,  and  preventing  the  patient  from 
taking  a  fall  and  deep  inspiration.  Cough  is  made  decidedly  more- 
difBcultand  ineffectual  in  cases  presenting  extensive  and  thick  adhesions, 
where  moi'bid  products  have  to  be  discharged  from  the  lung.  I  believe 
farther  that  they  may  excite  an  independent  cough.  Should  chronie 
empyema  communicate  with  the  lung,  there  will  be  purulent  expectora- 
tion at  intervals,  which  is  usiially  very  offensive.  An  external  discharge 
from  the  pleura  Avill  be  evident  on  inspection.  The  implication  of 
different  nerves  in  an  adhesion  may  occasion  curious  remote  symptoms, 
such  as  flushing  or  sweating  of  one  side  of  the  face,  dilatation  of  the 
pupil,  or  laryngeal  symptoms  in  certain  cases  of  phthisis  with  apical 
adhesion,  Paralj^sis  of  the  arm  on  the  affected  side  has  been  known 
to  follow  chronic  empyema.  This  condition  is  also  occasionally  accom- 
panied with  oedema  of  the  cori-esponding  side  of  the  chest. 

General  symptoms  may  be  entirely  absent  even  in  cases  of  universally 
adherent  and  much  thickened  pleura,  with  marked  retraction  of  the  side. 
In  other  instances  there  is  impaired  nutrition,  with  more  or  less  weak- 
ness. Should  an  effusion  become  chronic,  a  certain  degree  of  pyrexia 
often  persists,  with  frequent  and  weak  pulse,  as  well  as  wasting  and 
debility.  In  neglected  em23yema,  or  when  this  discharges  through  an 
external  fistula  or  through  the  lung,  the  general  symptoms  are  more 
pronounced,  as  evidenced  by  well-marked  fever,  which  may  be  of  a 
"hectic"  type;  decided  loss  of  flesh  and  angemia;  and  much  weakness. 
Extreme  clubbing  of  the  finger-ends  is  noticed  in  exceptional  cases  ;  and 
the  hair  may  become  lank  and  fall  off.  These  symptoms  are  rarely  seen,, 
however,  nowadays,  thanks  to  earlier  and  more  effectual  treatment. 
It  must  be  borne  in  mind  that  the  symptoms  in  cases  of  chronic  pleurisy 
may  be  chiefly  due  to  the  condition  with  which  it  is  associated,  such  as 
pulmonary  phthisis ;  and  it  must  never  be  forgotten  that  this  disease 
may  supervene  upon  morbid  changes  affecting  the  pleura,  in  my  opinion 
not  necessarily  tubercular  in  their  origin. 

Physical  Signs. — These  can  be  only  very  briefly  alluded  to.  Chronic 
di-y  pleurisy  is  recognized  by  friction-fremitus  and  sounds,  the  latter 
being  often  loud,  and  creaking  or  leathery  in  character.  Should  there 
be  effusion  of  any  kind,  its  presence  Avill  be  indicated  by  the  signs 
already  described.  In  a  pronounced  case  of  universally  adherent  and 
thickened  pleura  on  one  side,  where  the  lung  has  been  allowed  to  remain 
unexpanded,  the  physical  signs  to  be  relied  on  are  : — 1.  More  or  less 
retraction  of  the  side,  with  narrowing  of  the  interspaces  and  crowding 
together  of  the  ribs  ;  lowering  of  the  corresponding  shoulder ;  diminu- 
tion of  all  the  diameters  of  the  lateral  half  of  the  thorax;  and  curvature 
of  the  spine,  usually  to  the  affected,  occasionally  to  the  healthy  side. 
2.  Marked  diminution  or  absence  of  respiratory  movements.  3.  Deficient 
resonance  or  even  actual  dulness  in  parts.  4.  Feehle  or  alsent  breath- 
sounds  over  the  side  generally  ;  or  in  some  parts  they  may  be  of  bronchial 
quality.  ,5.  Permanent  displacement  of  neighbouring  structures  not 
uncommonly,  especially  the /leari.  Many  cases  of  general  adhesion  of 
the  pleui-a,  without  retraction,  can  be  made  out  by  carefully  studying 
the  movements  of  respiration;  by  the  weakness  of  the  breath-sounds'^; 
or  sometimes  by  the  presence  of  superficial  rales,  which  I  have  already 
described  as  "  adhesion  rales."  Local  adhesions  can  also  not  uncommonly 
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be  determined,  especially  at  tlie  apex  of  the  lung,  by  due  attention  to 
shape,  respiratory  movements,  and  the  signs  elicited  by  percussion 
and  anscultjition. 

Diagnosis. — The  existence  of  some  form  of  chronic  pleurisy  is  usually 
obvious  enough,  when  satisfactory  physical  examination  is  made,  and  it 
must  be  remembered  that  conditions  coming  under  this  category  are  of 
frequent  occurrence  in  practice.  This  remark  applies  not  only  to 
effusion,  but  also  to  adhesions,  though  of  course  there  are  cases  in 
which  the  latter  cannot  be  positively  made  out,  even  when  of  consider- 
able extent.  It  is  often  important  to  i-ecognize  the  association  of 
chronic  pleuritic  changes  with  lesions  aifecting  the  lung  itself,  especially 
in  phthisis.  Cases  which  present  especial  difficulty  are  those  in  which 
the  conditions  in  the  pleura  ai-e  of  different  kinds  ;  or  where  these  are 
associated  with  malignant  or  other  growths  in  the  chest.  The  possibility 
of  confounding  an  enlarged  and  solid  lung  with  chronic  pleural  effusion 
lias  been  already  noticed,  and  rarelj'- presents  any  real  difficulty.  On  the 
other  hand,  it  is  necessary  to  distinguish  a  retracted  side,  the  result  of  a 
simple  pleurisy,  from  that  due  to  chronic  interstitial  pneumonia  or 
tibroid  phthisis,  to  malignant  disease,  or  to  collapse  of  a  lung  from  ob- 
.struction  of  a  bronchus.  In  exceptional  instances  hydrothorax  or  a 
mere  dropsical  effusion  into  the  pleura  is  imilateral,  and  then  it  is  im- 
possible to  draw  any  absolute  distinction  between  it  and  a  chronic  inflam- 
matory effusion. 

Treatment. — ISTothing  veiy  definite  can  be  stated  under  this  head. 
One  of  the  most  important  points  in  treatment  is  to  prevent  as  far  as 
possible  the  permanent  effects  of  pleurisy  from  becoming  serious  or 
troublesome.  Chronic  effusion  and  empyema  must  be  dealt  with 
according  to  the  principles  already  discussed.  The  injurious  conse- 
quences of  even  marked  and  extensive  adhesions  may  often  be  obviated 
or  much  diminished  by  systematic  deep  respii'ation,  or  by  "respiratory 
gymnastics"  judiciously  carried  out.  The  pain  or  discomfort  resulting 
from  such  adhesions  may  be  relieved  by  friction  with  liniments,  strapping 
the  side,  or  other  measures  suitable  for  different  cases.  Other  local  and 
general  symptoms  must  be  treated  on  ordinary  principles.  Special  care 
is  needed  to  avoid  all  causes  likely  to  damage  the  lung,  when  it  is 
adherent,  and  to  attend  immediately  to  any  cough.  Antiseptic  inhala- 
tions are  useful  in  cases  where  an  empyema  has  opened  into  the  lung, 
and  there  is  expectoration  of  pus  at  intervals;  these  cases  may,  how- 
ever, be  sometimes  successfully  operated  upon.  In  certain  chronic 
pleuritic  conditions  a  permanent  change  of  climate  is  indicated. 

III.  PERIPLEURITIS. 

It  is  desirable  to  notice  briefly  a  condition  thus  named  by  Wundei-lich, 
which  is  of  rare  occurrence,  characterized  by  inflammation  of  the  cellular 
tissue  superficial  to  the  costal  pleura.  It  cannot  be  traced  to  any  definite 
cause,  but  is  attributed  to  the  action  of  micrococci.  The  complaint  is 
chiefly  met  with  in  men. 

Symptoms  and  Signs. — Peripleuritis  begins  definitely  with  a  chill, 
and  runs  the  course  of  a  febrile  disease.  There  is  local  pain  and  tender- 
ness, but  no  obvious  dyspncea  or  cough.  The  physical  signs  are  in 
marked  cases  very  like '  those  of  empyema,  but  the  protrusion  of  the 
chest- wall  is  greater;  normal  lung-tissue  containing  air  can  often  be 
demonstrated  beneath  the  enlargement,  and  the  mobility  of  the  loAver 
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border  of  the  lung  persists  ;  the  wall  of  the  abscess  relaxes  on  inspira- 
tion, and  becomes  tense  on  expiration  ;  and  there  is  no  evidence  of  dis- 
placement of  neighbourino-  organs.  Spontaneous  rupture  often  takes 
place  externallj-,  very  rarely  into  the  pleura.  Acute  nephritis  has  been 
observed  in  several  cases  of  peripleuritis  as  a  complication. 

Treatment. — This  is  entirely  surgical,  the  abscess  being  evacuated 
externally,  with  antiseptic  precautions. 

IV.  HYDROTHORAX— DROPSY  OF  THE  PLEURA. 

iEtiology. — Hydrothorax  is  almost  always  a  part  of  general  dropsy 
from  cardiac  or  renal  disease.  The  effusion  may  be  in  rare  instances  of 
an  active  kind,  associated  with  the  local  formation  of  cancer  or  tubercle. 

Anatomical  Characters. — More  or  less  clear  serous  fluid  is  found  in 
both  pleural  sacs  u.sually,  compressing  the  lungs  ;  occasionally  the  con- 
dition is  unilateral.    Thei^e  are  no  obvious  signs  of  inflammation. 

Symptoms. — Dyspnoea,  with  signs  of  deficient  blood-aeration,  are  the 
only  symptoms  of  hydrothorax,  resulting  from  mechanical  interference 
with  the  action  of  the  lungs  ;  and  there  is  generally  much  distress, 
because  this  condition  is  added  to  some  previous  serious  affection,  and 
because  both  sides  are  involved.  The  physical  signs  are  those  of  fluid 
in  both  pleurje  usually ;  not  excessive  in  amount ;  freely  movable ; 
without  friction-sound  or  fremitus  ;  while  there  is  no  displacement  of 
the  heart.  Rarely  the  signs  of  effusion  are  tinilateral,  especially  when 
associated  with  tubercle  or  cancer. 

Diagnosis. — As  a  rule  there  is  no  difficulty  in  distinguishing  hydro- 
thorax from  pleurisy,  by  the  cii-cumstances  under  which  it  occurs ;  its 
bilateral  distribution  ;  and  other  points  just  indicated.  When  unilateral 
it  may  be  impossible  to  determine  whether  an  effusion  is  merely 
dropsical  or  inflammatory. 

Treatment. — As  a  rule  this  is  merely  a  part  of  the  general  treatment 
for  dropsy.  Diy-cupping  over  the  chest  may  be  employed  with  advantage 
in  some  instances.  In  certain  cases  paracentesis  might  possibly  be 
indicated,  in  order  to  afford  temporary  relief. 

V.  HEMOTHORAX— HEMORRHAGE  INTO  THE  PLEURA. 

JEtiology. — More  or  less  blood  may  be  mixed  with  pleuritic  effusion 
of  inflammatory  origin ;  or  with  the  ordinary  serum,  should  there  be  a 
scorbutic  or  purpuric  condition  present.  The  accumulation  of  blood  in 
any  quantity  in  the  pleura,  however,  is  due  to  one  of  the  following- 
causes : — 1.  Rupture  of  a  vessel  from  injui-y,  or  its  perforation  during- 
operation.  2.  Bursting  of  an  aneurism,  of  which  I  have  seen  a  most 
interesting  example,  in  which  an  aneurism  of  the  aorta  between  the 
pillars  of  the  diaphragm  ruptured  into  the  left  pleural  cavity.  3.  Car- 
cinoma of  the  lung  giving  way  into  the  pleura.  4.  Diffuse  pulmonary 
haemorrhage,  extending  to  the  surface  of  the  lung.  5.  Cancer  of  the 
pleura  itself.    G.  Leucocythajmia  in  rare  cases. 

Symptoms  and  Diagnosis. — Dyspnoea  is  felt,  owing  to  tlae  pressure 
of  the  blood  upon  the  lung  ;  this  being  accompanied  with  evidences  of 
loss  of  blood.  Death  may  occur  very  speedily.  The  physical  signs  fivo 
merely  those  of  pleuritic  accumulation,  either  liquid  or  solid,  according 
as  the  blood  remains  fluid  or  coagulates.    Possibly  a  diagnosis  might  bo 
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arrived  at  l"rom  a  consideration  of  the  circumstances  under  which  the 
lisBmorrhage  occurs;  its  mode  of  onset;  and  the  local  and  genei-al 
symptoms,  with  the  signs  of  some  accumulation  of  fluid  in  the  pleural 
cavity.  In  grave  cases,  however,  death  would  probably  take  place 
before  any  opportunity  for  attempting  a  diagnosis  could  be  obtained. 

Treatment. — In  most  non-traumatic  cases  of  Inemothorax  nothing  can 
be  done  but  to  keep  the  patient  at  rest.  Of  course  if  the  bleeding  is 
due  to  injury,  it  is  necessary  to  try  to  stop  it  by  surgical  means.  Para- 
centesis may  possibly  be  demanded. 

VI.  PNEUMOTHORAX- HYDRO-  AND  PYO-PNEUMOTHORAX. 

.SItiology. — I.  Pneumothorax  of  any  clinical  importance  results  in 
the  great  majority  of  cases  from  perforation  of  the  lung,  owing  to  the 
rupture  of  a  phthisical  cavity.  In  very  rare  cases  the  lung  gives  way  in 
the  earlier  stages  of  phthisis,  or  in  connection  with  emphysema,  abscess, 
an  infarct,  gangrene,  hydatids,  or  cancer;  or  the  air- vesicles  may  rupture 
from  violent  cough,  especially  in  cases  of  whooping-cough  ;  or  a  collection 
of  air  or  blood  under  the  pulmonary  pleura  may  perforate  this  membrane. 
.2.  Pei'foration  may  take  place /ro?}i  the  jjleura  into  the  lung,  in  connection 
-with,  empyema  or  abscess  of  the  chest- walls.  3.  Injury  may  lead  to 
pneumothorax,  namely,  direct  perforation  of  the  lung  from  without, 
laceration  by  fractured  I'ibs,  or  severe  contusion.  4.  The  stomach  or 
ossophagus  has  in  very  rare  instances  ruptured  into  the  pleura.  It  is  un- 
necessary to  consider  those  cases  in  which  gas  is  present  in  the  pleural 
cavity  owing  to  the  decomposition  of  fluid. 

Anatomical  Characters. — The  gas  in  the  pleura  generally  consists  of 
•oxygen,  carbonic  anhydride,  and  niti'Ogen  in  variable  proportions ;  with, 
under  some  circumstances,  foetid  constituents,  such  as  sulphui'etted 
hydrogen.  It  may  fill  the  pleural  sac  (jompletely,  compressing  the 
lung  ;  or  is  sometimes  limited  by  adhesions.  The  gas  tends  to  excite 
inflammation,  the  resulting  eifusion  being  either  serous  or  purulent, 
and  the  conditions  are  termed  respectively  hydro-pneumothorcuc  and 
pijo-pneumothorax  ;  pus  may  also  escape  into  the  pleura  from  a  cavity  in 
the  lung. 

Symptoms. — It  is  only  necessary  to  consider  here  those  symptoms 
which  are  indicative  of  perforative  pneumothorax.  Usually  a  .sudden, 
very  intense  pain  in  the  side  is  experienced ;  as  well  as  occasionally  a 
sensation  of  something  having  given  way,  and  of  fluid  pouring  out ; 
followed  by  urgent  dyspnoea,  and  signs  of  shock.  These  symptoms  in 
many  instances  immediately  follow  a  violent  cough.  The  dyspnoea  may 
temporarily  diminish,  or  it  steadily  increases  in  proportion  to  the  amount 
of  air  accumulated,  until  constant  or  paroxysmal  orthopnoea  is  estab- 
lished. The  voice  becomes  feeble,  in  some  cases  to  complete  aphonia. 
Couo-h  is  often  i^endered  difficult  and  ineffectual,  and  expectoration 
ceases.  Occasionally  there  is  much  hyperesthesia  of  the  side.  The 
pulse  is  frequent,  weak,  and  small,  but  breathing  being  hurried  out  of 
proportion,  the  pulse-respiration  ratio  is  altered.  The  patient  generally 
presents  an  anxious  and  distressed  aspect,  and  soon  evidences  of  apnoea 
become  apparent.  A  common  mode  of  dccumbency  at  first  is  dorsal, 
with  the  head  raised,  and  the  body  inclined  to  the  sound  side  ;  or  the 
patient  may  assume  a  kneeling  posture,  supported  on  the  elbows.  In 
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many  cases  the  posture  is  changed  frequently,  and  when  fluid  collects 
there  is  a  tendency  to  He  on  the  affected  side. 

It  must  be  borne  in  mind  that  even  in  severe  cases  of  pneumothorax 
the  symptoms  maybe  by-no-means  marked  ;  and  when  the  escape  of  air 
is  limited  by  adhesions,  they  are  usually  comparatively  slight. 

Physical  Signs.— The  amount  of  air  accumulated  ;  the  presence  and 
quantity  of  fluid  mixed  with  it;  and  the  patency  or  closure,  as  Avell  as 
the  size  of  the  perforation  into  the  lung,  will  modify  the  physical  signs 
of  pneumothorax.    1.  The  side  is  enlarged,  often  to  an  extreme  degree, 
the  intercostal  spaces  being  widened  and  effaced  or  even  bulged  out,  so 
that  the  surface  of  the  chest  feels  smooth.    2.  Movements  are  deficient 
or  annulled.    3.  FocaZ /mju'itts  is  weak  or  absent.    4.  Fercnssionreve&la 
at  first  increased  resonance,  the  sound  being  often  typically  tympanitic, 
find  this  may  be  noticed  considerably  across  the  middle  line.  Sometimes 
it  has  ail  amphoric  quality.    If  the  amount  of  air  becomes  extreme  the 
percussion-sound  is  muffled  or  dull,  with  much  resistance.  When  effusion 
of  fluid  takes  place,  dulness  will  be  observed  in  dependent  parts,  movable 
with  change  of  posture  usually.    Occasionally  at  the  line  of  junction  of 
fluid  and  air  an  amphoric  note  can  be  elicited,  and  a  quivering  sensation 
is  felt  by  the  finger.    5.  Bespiratory  sounds  may  be  weak  and  distant,  or 
filmost  suppressed ;  typically  amphoric  when  the  fistula  is  open,  with  a 
metallic  echo  ;  or  alternately  one  or  the  other.    A  whistling  inspiration 
is  heard  in  rare  instances,  clue  to  the  passage  of  air  through  a  nai^row 
chink  into  the  pleura.    6.  Vocal  resonance  may  be  feeble  or  absent ;  or 
exaggerated,  with  a  metallic  or  amphoric  echo ;  while  the  whisper  in 
some  cases  is  very  loud,  and  has  a  marked  metallic  or  amphoric 
quality.    7.  Cough  may  also  have  a  metallic  echo.    8.  Metallic  tinkling  is 
sometimes  distinctly  produced  by  breathing,  coughing,  or  speaking  ;  and 
the  bell-sound  may  often  be  elicited.  9.  Succussion  gives  rise  to  a  splashing 
sensation  and  sound,  if  both  air  and  fluid  are  present  in  the  pleural 
cavity.    10.  Displacement  of  the  mediastinum,  heart,  diaphragm,  and 
abdominal  organs  is  observed  to  a  variable  degree.    II.  The  heart-sounds 
are  now  and  then  intensified  on  the  affected  side,  and  accompanied  with  a 
metallic  echo. 

Diagnosis. — In  well-marked  cases  the  diagnosis  of  pneumothorax  is 
readily  made,  if  due  attention  be  paid  to  the  circumstances  under  which 
itoccui's;  the  suddenness  of  onset,  perhaps  associated  with  a  definite 
cause,  as  violent  cough  ;  the  rapidity  of  development,  and  character  of  the 
symptoms  ;  and  the  physical  signs.    The  presence  of  fluid  in  the  j^leura 
along  with  air  can  only  be  determined  by  physical  examination.  One 
reason  why  pneumothorax  is  overlooked  is  that  the  possibility  of  its 
occurrence  is  entirely  forgotten.    Where  the  lesion  is  on  a  limited  scale, 
the  pleural  cavity  being  moi-e  or  less  contracted  by  adhesions,  it  may  be 
very  difficult  or  even  impos.sible  to  detect  it.    On  the  other  hand,  a 
large  cavity  in  the  lung  may  present  practically  the  same  physical 
signs  as  a  pneumothorax.    There  should  be  no  reason  whatever  for 
mistaking  it  for  emphy^sema  of  the  lungs  or  other  conditions  in  which 
one  or  both  of  these  organs  contain  excess  of  air.    Pneumothorax  has 
been  confounded  with  pleuritic  effusion;  diaphi^agmatic  hernia;  and 
subphrenic  pneumothorax.     Dr.  Ewart  has  recently  {Clinical  Journal, 
•Inly  •25th,  1894)  pointed  out  some  differences  as  regards  cardiac  and 
hepatic  percussion,  which  may  be  of  use  in  the  diagnosis  between  pneu- 
niothorax  and  subphrenic  pneumothorax. 
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Prognosis.  — Though  a  very  grave  event,  pneumotliorax  is  not 
necessarily  fatal,  recovery  occasionally  taking  place.    It  is  much  less 

dangerous  when  localized.    In  some  instances  where  pneumothorax  has  ' 

occurred  in  connection  with  phthisis  it  seems  to  have  delayed  the-  ' 

progress  of  the  lung-disease.    I  have  knoAvn  it  remain  as  a  'chronic  ! 

condition  for  years.    The  prognosis  in  cases  where  both  gas  and  fluid  ! 

are  present  in  the  pleural  cavity,  will  differ  much  according  to  circuni-  j 

stances.  1 

Treatment. — 1  have  obtained  great  relief  in  some  cases  of  pneumo-  j 

thorax  from  strapping  the  side  iirmly,  as  described  under  pleurisy.  If  ! 
the  amount  of  air  is  considerable,  causing  urgent  dyspnoea,  it  must  be 

removed  by  some  suitable  apparatus,  and  pressure  may  be  afterwards  i 

applied.    Dry-cupping  of  the  chest  is   sometijnes  useful.    Stimulants-  < 

should  be  given  to  counteract  shock  and  dyspnoea ;  and  morphine  * 

injected  subcutaneously  to  relieve  pain.    Potain  advocates  the  plan  of  ' 

replacing  the  contents  of  the  pleura,  when  evacuated,  by  sterilized  air.  i 

The  late  Dr.  Walsh e  recommended  repeated   inhalations   of   small  I 

quantities  of  chloroform  to  give  relief.     Any  purulent  collection  calls.  I 

for  surgical  interference  on  ordinarj^  principles.  ' 

VII.  MALIGNANT  DISEASE  OF  THE  PLEURA.  i 

It  is  desirable  briefly  to  allude  to  cancer  involving  the  pleura.  In  j 
the  large  majority  of  cases  the  growth  is  secondary,  the  primary  disease-  ; 
being  generally  in  the  mammary  gland  or  lung,  in  the  latter  case  the-  : 
pleural  mischief  being  usually  the  result  of  direct  extension.  A  diffuse  \ 
endothelial  carcinovia  occurs  rarely  as  a  'primary  disease,  originating  in  i 
a  proliferation  of  the  endothelial  cells  of  the  lymphatics  and  connective-  | 
tissue.  I 

Clinically,  the  implication  of  the  pleura  extensively  in  cases  of  cancei*^  ^ 
of  the  lung  gives  I'ise  to  marked  physical  signs,  and  the  growth  may 
extend  even  to  the  surface  of  the  chest.    When  the  disease  begins  in  , 
the  pleura,  the  clinical  history  is  very  indefinite  and  obscure,  resembling  ^ 
that  of  a  chronic  pleurisy,  but  there  is  usually  severe  pain.   There  may  be 
an  elfusion  of  fluid  in  the  pleui'a,  giving  the  usual  signs,  and  even  dis-  j 
placing  organs.    For  a  long  time  there  is  often  little  or  no  fever.    The-  , 
course  of  events  may  reveal  the  nature  of  the  disease,  especially  when  ' 
characteristic  general  symptoms  supervene.    Thei'e  may  be  indications.  , 
of  malignant  disease  in  other  structures  sooner  or  later.    In  fluid 
obtained  by  exploi^atory  puncture  the  micx^oscope  sometimes  reveals  the 
presence  of  cancerous  elements. 

Treatment  can  only  be  palliative,  and  must  be  guided  by  ordinary 
principles. 
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CHAPTER  XX. 

DISEASES  OF  THE  CIECULATOEY  OEGANS. 

I.  CLINICAL  PHENOMENA  CONNECTED  WITH  THE  HEART. 

The  evidences  of  disease  in  connection  with  the  central  organ  for  the 
•circulation  of  the  blood  are  necessarily  not  confined  to  this  part  alone, 
but  may  be  more  or  less  apparent  throughout  the  entire  system.  It  is 
essential  to  notice,  however,  at  the  outset,  that  most  grave  organic 
cardiac  mischief  may  be  unattended  with  any  obvious  symptoms ;  and 
that,  on  the  other  hand,  apparently  serious  disturbance  of  the  heart  may 
be  entirely  of  a  functional  character.  Moreover,  other  diseases  are 
often  associated  with  cardiac  affections,  especially  renal  and  pulmonary  ; 
while  these  affections  also  tend  to  set  up  secondary  structural  changes 
in  other  organs.  The  symptoms  may  thus  be  greatly  modified  in 
.particular  cases. 

1.  Various  subjective  sensations  are  often  experienced  about  the 
■cardiac  region,  namely,  pain,  either  constant  or  of  a  paroxysmal  or 
anginal  character,  oppression,  dragging,  sinking,  or  unpleasant  sensations 
associated  with  the  movements  of  the  heart,  such  as  palpitation,  irregu- 
larity, jogging,  rolling,  falling  back,  jumping  into  the  throat,  inter- 
mittency,  or  complete  stoppage.  These  are  sometimes  attended  with 
extreme  distress  and  dread  of  death.  There  may  be  local  tenderness  ; 
or,  on  the  other  hand,  relief  may  be  afforded  by  pressure. 

2.  The  action  of  the  heart  is  frequently  objectively  disturbed  in 
various  ways,  being  too  frequent  or  infrequent ;  feeble  almost  to 
■extinction,  or  too  powerful ;  subject  to  attacks  of  palpitation  or  other 
disorder ;  irregular  or  intermittent ;  embarrassed ;  or  otherwise  ab- 
normal. 

3.  The  most  common  and  important  symptom  s  associated  with  cardiac 
disease  are  those  due  to  some  derangement  of  the  circulation  of  the 

blood.  These  require  careful  consideration  in  each  individual  case, 
as  several  of  the  phenomena  may  result  from  different  causes  affecting 
the  circulation.  Without  entering  into  details,  it  must  suffice  to  state 
that  this  class  of  symptoms  may  arise  from : — (1)  Abnormal  action  of 
the  heart,  which  is  either  excessive,  deficie7it,  or  in  some  way  disordered 
and  inefficient.  (2)  Physical  derangement  of  the  circulation.  This 
derangement  is  usually  associated  with  some  difficulty  in  connection 
"with  the  valves  or  orifices ;  but  under  this  head  may  also  be  men- 
tioned the  presence  of  an  abnormal  communication  between  certain 
cavities  of  the  heart ;  the  formation  of  thrombi  or  clots  in  these  cavities  ; 
and  the  blocking  of  vessels  by  thrombosis  or  embolism,  consequent  upon 
cardiac  disease.  Either  the  pidmonary  or  the  systemic  circulation,  or 
both,  may  be  thus  affected,  and  it  will  be  necessary  to  discuss  briefly 
the  phenomena  which  may  arise  accordingly. 

With  regard  to  the  pulmonary  circulation,  owing  to  the  absence  of 
vaso-motor  nerves,  and  of  capillary  resistance,  mere  mechanical  influences 
play  a  much  more  important  part  than  they  do  in  relation  to  the  general 
circulation  (Balfour).     Should  the  right  ventricle  be  acting  unduly, 
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active  pulmonaiy  congestion  might  be  induced.  Any  disorder  of  the 
cardiac  action  readily  disturbs  the  circulation  thi'ough  tlie  lungs,  and 
thus  symptoms  connected  with  these  organs  may  be  suddenly  or  speedily 
brought  on.  Mechanical  difficuUy  affecting  this  circulation  is  of  very 
common  occurrence,  either  due  to  impaii-ed  action  on  the  right  side  of 
the  heart,  or  to  some  impediment  on  the  left  side,  especially  in  connec- 
tion with  the  mitral  orifice.  Portions  of  clot  formed  within  the  right 
cavities  may  be  detached,  and  conveyed  into  the  pulmonary  artery, 
either  blocking  its  trunk  or  one  of  its  branches. 

In  consequence  of  these  several  conditions  there  will  be  more  or  less 
imperfect  oxygenation  of  the  blood  ;  and  the  other  lesions  which  maybe 
produced,  either  directly  or  indirectly,  are  bronchial  catarrh,  pulmonary 
congestion  or  oedema,  infarction  or  hremorrhage  into  the  lung,  pneumonia, 
gangrene,  or  even  pneumothorax,  as  the  result  of  an  infarct  or  gan- 
grenous area  rupturing  into  the  pleural  cavity.  Long-continued  conges- 
tion will  lead  to  thickening,  or  atheromatous  or  calcareous  degeneration 
of  the  pulmonary  vessels  ;  to  "'brown  induration"  of  the  lungs  ;  or  t() 
emphysema,  owing  to  changes  set  up  in  the  pulmonary  tissues. 

Symptoms  associated  with  the  respiratoi'y  organs  are  of  common 
occurrence  in  heart-diseases,  especially  disorders  of  breathing,  but  there- 
may  also  be  cough,  expectoration  of  different  kinds,  and  haemoptysis. 
Allusion  must  be  made  to  a  peculiar  form  of  cardiac  dyspna-a,  or  so- 
called,  cardiac  asthma.     The  difficult}'  of  breathing  resembles  that,  of" 
exertion,  being  more  or  less  hurried,  panting  or  gasping,  and  noisy ; 
accompanied  with  a  marked  sensation  of  "  air-hunger."    It  is  subject  to- 
much  variation,  being  liable  to  come  on  in  very  severe  paroxysms, 
breathing  being  quite  free  and  undisturbed  in  the  intervals,  the  fits- 
occurring  particulai'ly  after  an  effoi't,  especially  after  ascending  heights, 
o'r  when  the  patient  lies  down  or  falls  asleep.    The  act  of  inspiration 
is  not  interfered  with,  hence  it  is  not  very  frequent,  nor  is  expiration 
prolonged  as  in  emphysema,  while  the  respiiatorjf  movements  and 
sounds  are  quite  free.     Of  course,  if  the   lungs  are  involved  the 
characters  of   the  breathing  will  be  modified  accordingly,  and  true 
bronchial  asthma  may  be  observed;  while  other  causes  often  affect  the 
respiration,  such  as  ana-mia,  and  vai'ious  complications.     A  peculiar 
disturbance  of  respiration  is  sometimes  observed  in  certain  diseases  of  the 
heart — Cheyne-Stolces  respiration,  in.  which  at  intervals  the  act  becomes 
gradually  hui-ried  and  deeper  up  to  a  certain  point,  and  then  subsides  in 
the  same  gradual  manner,  until  at  last  there  is  momentary  cessation  of 
breathing,  Avith  a  dead  silence,  lasting  from  a  quarter  to  three-quarters 
of  a  miniTte.    Involuntary  sighing  is  occasionally  noticed  in  cardiac- 
diseases  ;  or  a  frequent  tendency  to  draw  in  a  full  breath. 

As  the  result  of  disturbance  of  the  general  circulaiioii,  numerous 
symptoms  are  met  with  in  cases  of  cardiac  disease,  affecting  the  system 
generally,  as  well  as  the  more  important  organs.  The  blood  may  be 
driven  into  the  arteries  with  undue  force  ;  or  a  deficient  supply  enters 
these  vessels ;  or  an  excessive  flow  into  the  arteries  occurs,  immediately 
followed  by  a  sudden  or  rapid  emptying  in  various  degrees,  the  blood 
running  back  into  the  left  ventricle.  The  general  venous  circulation  is 
frequently  impeded  more  or  less,  and  as  a  cor.sequence  the  various 
tissues  and  organs  of  the  body  become  mechanically  congested,  and  the 
usual  results  of  such  stagnation  follow, namely,  serous  effusion;  permanent 
enlargement  of  capillaries  and  small  veins;  increase  of  connective  tissue, 
with  thickening  and  contraction ;  thrombosis  ;  or  rupture  of  vessels,  Avith 
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consequent  hfemorrliage.    lu  tliis  connection  it  may  be  noted  that  the 
heart  itself  becomes  the  seat  of  venous  congestion  in  cases  of  mechanical 
difficult  J  affecting  the  circulation,  as  was  first  pointed  out  bySir  William 
Jenner,  and  this  may  ultimately  lead  to  changes  in  its  walls,  which  are 
of  serious  consequence.    It  is  necessary  to  consider  in  some  detail  the 
symptoms  which  may  follow  the  different  disorders  of  the  general  circu- 
lation just  indicated  : — a.  Patients  sulfering  from  heart  disease  are  not 
uncommonly  anf^mic.     On  the  othei-  hand,  as  the  result  of  general 
venous  plethora,  they  often  pr-esent  a  more  or  less  cyanotic  appearance, 
ospecially  about  the  lips,  fingers,  and  toes ;  which  may  be  combined 
with  pallor,  from  deficient  supply  of  arterial  blood.    In  time  the  face 
often  becomes  puffy  and  bloated,  and  the  features  enlai-ged  or  thickened; 
Avhile  the  finger-ends  and  toes  assume  the  clubbed  appearance.  Bn- 
hirged  venules  are  frequently  seen,  especially  on  the  cheeks.  The 
patient  feels  chilly  ;  and  is  deficient  in  vitality  and  vigour,  being  disin- 
clined for  any  exertion,  languid,  apathetic,  and  easily  fatigued.  Cold- 
ness and  clamminess  of  the  limbs,  especially  of  the  hands  and  feet,  are 
frequent  symptoms.    Sooner  or  later  dropsy  sets  in,  usually  beginning  in 
the  feet  and  ankles  and  extending  upwards,  ending  in  general  anasarca, 
with  serous  effusions.    As  a  rule  it  is  gradual  in  its  onset  and  progress, 
and  often  subsides  temporarily  under  appropriate  trea.tment ;  in  some 
instances,  however,  it  is  rather  rapid  in  its  appearance,  and  then  relief 
may  follow  as  regards  chest-symptoms.     If  general  cardiac  dropsy 
comes  on  rapidly,  it  is  usually  more  easily  got  rid  of,  and  less  likely  to 
return  soon,  than  when  it  is  gradual  in  its  progress.    In  rai-e  instances 
ascites  is  the  earliest  form  of  dropsy  observed  in  certain  kinds  of  heart 
disease,  or  it  soon  becomes  unusually  prominent.    In  connection  with  the 
venous  congestion  and  dropsy,  cutaneous  lesions  are  liable  to  be  set  up 
in  the  legs,  namely,  erythema,  erysipelas,  eczema,  rupture  of  the  skin, 
sloughing,  or  chronic  ulceration.   They  also  sometimes  present  petechi^e ; 
or  a  peculiar  brown  discoloration  or  staining  of  the  skin.    In  excep- 
tional instances  the  small  superficial  veins  are  extensively  enlarged 
below  the  knees,  foi'ming  an  obvious   network,  quite  different  from 
ordinar}^  varicose  veins,    b.  Some  very  sti-iking  symptoms  result  from 
disturbance  of  the  circulation  in  the  central  nervous  system.  Those 
chiefly  to  be  recognized  are  dull,  heavy  headache  ;  a  sense  of  fulness  or 
heat  about  the  head,  or  rushing  of  blood,  with  flushing  of  the  face  ; 
tlu'obbing  sensations  ;   giddiness  and  unsteadiness  ;   sleepiness — sleep, 
however,  being  distui'bed  by  startings  and  most  unpleasant  dreams, 
or,    on    the    other    hand,   distressing   insomnia  ;    mental  obscura- 
tion,  with    irritability,   want    of    resolution   and    stability,  indis- 
position to   mental   effort,  impairment  of    the   intellectual  powers 
generally,  or  actual  mental  derangement ;  disturbances  of  vision  and 
hearing,  such  as  flashes  and  specks  before  the  eyes,  noises  in  the  ears, 
objective  changes  in  connection  with  the  eyes  being  also  ultimately 
established ;  and  curious  sensations  or  twitchings  in  the  extremities. 
Attacks  of  faintness  or  actual  syncope  are  liable  to  occur  in  cei^tain 
forms  of  cardiac  disease  ;  or  they  may  assume  an  apoplectic  or  epilepti- 
form character.    True  apoplexy  may  supervene,  due  to  cerebr-al  hremor- 
rhage  or  embolism.  Cases  of  cardiac  disease  attended  with  general  venous 
congestion  may  terminate  by  gradual  stupor,  ending  in  complete  coma. 
Jiipistaxis  occurs  in  some  instances,    c.  The  digestive  and  assimilative 
organs  frequently  suffer  in  cases  of  heart  disease  leading  to  venoijs 
congestion.     The  tongue  may  be  large,  turgid,  and  marked  by  the 
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teeth  ;  the  mouth  and  throat  often  at  the  same  time  presenting  a  con- 
gested appearance.  As  the  i-esult  of  congestion  or  catai'rh  of  the 
stomach  and  intestines,  there  may  arise  deficient  or  depraved  appetite ; 
dyspeptic  symptoms,  especially  flatulence  ;  constipation  or  diarrhoea ; 
or  possibly  hnemorrhoids  in  course  of  time.  The  liver  is  at  first  con- 
gested and  enlarged  —?m^TOe|7  liver ;  and  a  certain  degree  of  jaundice  is 
often  evident,  this  being  partly  due  to  catarrh  of  the  bile-ducts.  The 
bile  is  also  liable  to  be  unhealthy,  owing  to  an  admixture  of  mucus  from 
the  gall-bladder;  and  probably  the  pancreatic  secretion  as  well.  When 
jaundice  is  associated  -with  cyanosis  a  greenish  tint  of  the  skin  is  pro- 
duced. Ultimately  the  liver  may  become  the  seat  of  a  fibrotic  change. 
After  a  time  the  spleen  tends  either  to  become  permanently  enlarged  ; 
or  occasionally  very  small  and  firm,  with  a  much  thickened  capsule. 
d.  Undoubtedly  the  kidneys  may  be  involved,  becoming  venously  con- 
gested and  finally  cirrhotic.  The  urine  may  be  deficient  in  quantity  ;  is 
often  high-coloured,  concentrated,  and  of  high  specific  gravity  ;  deposits 
urates  abundantly  ;  and  contains  more  or  less  albumin,  as  well  as  casts 
in  some  cases.  There  may  be  pain  and  tenderness  over  the  renal  region. 
Catarrh  of  the  bladder  occasionally  occui-s.  e.  From  congestion  of  the 
genital  organs  symptoms  not  uncommonly  arise  in  females,  namely, 
menorrhagia,  metrorrhagia,  leucoiThoea,  and  possibly  metritis.  In  males 
there  may  be  a  diminution  in  sexual  power  and  inclination ;  while  pros- 
tatic enlargement  and  hydi'ocele  have  been  attributed  to  cardiac  affec- 
tions in  some  instances. 

4.  Serious  symptoms  may  arise  in  connection  with  disease  of  the 
heart,  froni  the  foxmation  of  clots  and  other  materials  within  its 
cavities.  jN'ot  only  may  portions  of  clots  be  detached  and  cause  local 
obstruction  of  vessels  ;  but  in  malignant  endocarditis  septic  products 
are  formed,  which  give  rise  to  septica?mia  and  septic  embolism. 

5.  Certain  conditions  of  the  heart  or  pericardium  may  originate 
symptoms  by  causing  pressure  on  neighbouring  sti-uctures.  The  left 
lung  is  not  uncommonly  considerably  compressed,  and  this  adds  to  the 
dyspnoea.  Dysphagia  may  also  arise  from  pressure  on  the  oesophagus, 
but  this  only  occurs  pi-actically  in  cases  of  extreme  pericardial  effusion. 

6.  Cardiac  affections  will  necessarily  influence  the  pulse,  from  Avhich 
most  important  information  may  be  gained.  The  investigation  of  the 
pulse  will  be  presently  discussed. 

7.  In  rare  instances  rupture  of  the  heart  occurs,  with  consequent 
escape  of  blood  into  the  pericardium,  necessarily  leading  to  grave 
symptoms,  and  in  most  cases  terminating  in  speedy  death. 

II    CLINICAL  PHENOMENA  CONNECTED  WITH  THE 

ARTERIES. 

1.  Occasionally  there  may  be  local  pain,  tenderness,  throbbing,  a  feel- 
ing of  tension,  or  other  subjective  sensations  associated  dii'ectlywtth 
some  diseased  condition  of  an  artery.  Such  sensations  are  practically 
limited  to  cases  of  aneurism.  Diffuse  throbbing  of  arteries  is  not  un- 
common. 

2.  Pressure  on  neighbouring  structures  gives  rise  to  an  important 
class  of  symptoms  in  connection  with  aneurismal  dilatation  of  arteries. 
Only  aneurisms  Avitliin  the  chest  or  abdomen,  however,  come  specially 
under  the  notice  of  the  physician.  At  present  the  symptoms  due  to 
pressure  within  the  chest  will  alone  be  considered.     They  may  result 
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from  the  pvessui'e  of  any  mediastinal  tumour,  and  therefore  the  descrip- 
tion here  given  will  apply  to  all  forms  of  mediastinal  enlargement,  it 
beino-  borne  in  mind  that  the  exact  symptoms  must  necessarily  depend 
upoiT  the  situation,  shape,  size,  direction  and  rate  of  growth',  and  other 
cliaractei-s  of  the  tumour ;  that  it  is  rare  for  the  whole  of  those  mem- 
tioned  to  be  observed  in  the  same  case ;  and  that  they  are  liable  to 
cliano-e  during  its  progress.  The  modes  in  which  pressure  contributes 
to  the  production  of  symptoms  in  connection  with  the  chest  may  be 
■  summed  up  generally  as  follows  : — a.  By  causing  displacement,  as  of  the 
heart,  trachea,  or  large  vessels ;  and  altering  the  relation  of  orifices. 
b.  By  px'essing  upon  hollow  tubes  or  organs,  and  obstructing  them  to  a 
trreater  or  less  degree,  for  example,  the  air-tubes,  oesophagus,  great 
vessels,  thoracic  duct,  or  heart.  c.  By  compressing  the  substance  of 
oro-ans,  and  thus  preventing  them  from  performing  their  functions,  for 
instance,- the  lungs,  d.  By  leading  to  actual  destruction  of  tissues,  as 
of  the  chest-walls,  spinal  cord,  walls  of  hollow  tubes,  pericardium  or 
heart,  lungs,  or  nerves.  e.  By  irritating  or  pai-alyzing  nerves, 
symptoms  being  often  thus  set  up  at  a  distance  from  the  seat  of  mis- 
chief. /.  By  exciting  local  inflammation,  ending  in  exudation,  adhesion, 
or  suppuration. 

Such  being  the  general  effects  of  pressure,  the  special  symptoms  may 
be  considered  according  as  the  pressure  tends  in  an  outward  or  centri- 
fugal, or  an  inward  or  centripetal  direction. 

(i.)  Centrifugal  symptoms. — In  addition  to  obvious  physical  signs, 
pressure  on  the  parietes  of  the  thorax  is  likely  to  excite  pain,  either 
neuralgic;  or  due  to  inflammation  of  various  structures;  or  to  destruc- 
tion of  bone,  when  it  tends  to  be  heavy,  grinding,  or  gnawing  in 
character.  When  neuralgic,  the  pain  often  shoots  in  various  directions, 
as  up  along  the  neck  or  down  the  arm.  There  may  be  merely  a  sense 
of  weight  and  oppression,  or  of  heat ;  or  indefinable  feelings  may  be  com- 
plained of.  Tenderness  is  frequently  observed  ;  and  sometimes  extreme 
hypergesthesia  of  the  skin.  Actual  paralysis  of  nerves  may  ultimately 
be  caused.  If  the  vertebral  column  is  eaten  through,  symptoms  associated 
with  the  spinal  cord  are  set  up,  first  indicative  of  irritation,  and  subse- 
quently of  destruction. 

(ii.)  Centripetal  symptoms. — a.  Pressure  on  the  right  side  of  the 
heart  or  pulmonary  artery  will  interfere  with  the  supply  of  blood  to  the 
lungs,  and  thus  aid  in  causing  dyspnoea,  while  it  leads  to  general  over- 
loading of  the  venous  system.  The  action  of  the  heart  is  very  liable  to 
be  disturbed  when  this  organ  is  pressed  upon.  b.  Obsti'uction  of  a 
main  artery — innominate,  carotid,  or  subclavian — will  alter  the  charac- 
ters of  the  corresponding  carotid  or  radial  pulse,  diminishing  its  fulness 
and  force,  delaying  it,  or  even  obliterating  it.  c.  Most  important  symp- 
toms result  from  pressure  on  the  large  systemic  veins,  usually  the  superior 
vena  cava,  either  innominate,  or  the  vena  azygos  major.  Very  rarely 
is  the  inferior  vena  cava  interfered  with  by  any  thoracic  condition. 
Venous  congestion,  oedema,  enlargement  of  cajjillaries  and  veins,  the 
formation  of  coagula,  or  actual  rupture  of  vessels  may  follow,  the  nature 
and  extent  of  the  symptoms  depending  upon  the  vein  which  hapf)ens*to 
he  obstructed,  these  being  usually  confined  to  the  head,  face,  neck,  chest, 
and  ai-ms,  and  either  bilateral  or  unilateral.  The  face,  especially  about 
the  lips,  is  often  swollen  and  cyanotic,  and  may  present  distended  capil- 
laiies  and  venules.  The  neck  may  be  full,  thickened,  and  tumid-lookino-, 
having  a  peculiar  spongy  or  elastic  feel,  somewhat  resembling  that  of 
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erectile  tissue.  The  throat  is  often  congested,  and  forms  abundaiit 
secretion.  More  or  less  severe  cerebral  symptoms  may  result  from 
venous  congestion  of  the  brain  ;  and  deafness  is  sometimes  comijlained 
of.  If  the  vena  azygos  is  pressed  upon,  there  are  signs  of  spinal  con- 
gestion, namely,  sensory  and  motor  disturbances  in  the  limbs  and 
lower  part  of  the  body.  Should  the  inferior  cava  be  interfered  with, 
there  will  be  oedema  of  the  legs  and  abdominal  walls,  accompanied 
with  ascites  and  other  signs  of  obstruction  involving  the  abdominal 
circulation,  d.  Rarely  the  pulmonary  veins  are  compressed,  causing 
pulmonary  congestion  and  its  consequences.  e.  The  various  morbid 
conditions  set  up  in  connection  with  the  main  air-tubes  or  lungs  may 
cause  more  or  less  severe  dyspnoea,  cough,  expectoration,  haemoptysis, 
or  alterations  in  voice.  Frequently  marked  laryngeal  or  tracheal  symp- 
toms are  present,  either  due  to  direct  pressure  upon  the  air-tube ;  to 
chronic  larj'ngitis  and  ulceration,  which  may  be  the  result  of  mere  irri- 
tation of  the  nerves  ;  or  to  muscular  disorder  from  interference  with 
nerves.  /.  From  oesophageal  obstruction  dysphagia  results ;  and  if 
food  cannot  be  taken  wasting  necessarily  follows.  g.  Extreme  emacia- 
tion is  one  of  the  consequences  of  obstruction  of  the  thoracic  duct. 
li.  Pressure  on,  or  traction  of  nerves  originates  numerous  clinical 
phenomena,  some  of  which  have  been  alreadj^  noticed.  Interference 
with  the  vagus  nerves  or  pulmonary  plexuses  disturbs  breathing  and 
cardiac  action.  The  recurrent  laryngeal  nerves,  especially  the  left,  are 
peculiarly  liable  to  be  pressed  ujjon  or  stretched,  marked  laryngeal 
symptoms  being  thus  originated.  Pressure  on  the  phrenic  nerve  will 
aifect  the  action  of  the  diaphi'agm.  Contraction  of  the  pupil  of  the  eye, 
or,  more  ^rarely,  dilatation,  depends  upon  more  or  less  disturbance 
of  the  sympathetic  ti'uuk ;  this  m&y  also  aifect  the  tempei-ature 
and  nutrition  of  one  side  of  the  head  and  face.  Some  of  the  nerves 
forming  the  brachial  plexus  are  in  exceptional  instances  so  pressed 
upon  as  to  lead  to  various  disordei's  of  sensation,  especially  pain,  or 
even  to  paralysis  or  wasting  of  the  muscles  of  the  arm ;  and  pressure  on 
the  intercostal  nerves  may  cause  pain  in,  or  paralysis  of  the  correspond- 
ing muscles. 

3.  Obstruction  of  an  artery  will  be  followed  by  symptoms  dependent 
upon  the  want  of  a  proper  supply  of  arterial  blood  in  the  part  to  which 
the  obstructed  vessel  normally  conveys  it.  These  will  vary  not  only 
with  the  organ  or  pai-t  which  is  thus  deprived  of  blood,  but  also  accord- 
ing to  the  degree  and  rapidity  of  obstruction.  If  sudden  and  complete, 
it  will  lead  to  immediate  abolition  of  functions,  and  thus  may  induce 
serious  symptoms,  as  in  the  case  of  the  brain,  in  connection  Avitli  which 
sudden  loss  of  consciousness  and  hemiplegia  may  follow  obstruction  of 
an  artery;  or  when  the  main  artery  of  a  limb  is  blocked  up,  which  is 
directly  followed  by  local  paralysis.  If  the  obstruction  is  more  gradual 
it  causes  ansemia,  diminution  of  temperature,  depression  of  functions, 
and  defective. nutrition,  which  may  end  in  softening  or  actual  gangrene. 
The  pulse  also  is  more  or  less  weakened  to  complete  extinction  in  the 
divisions  or  branches  of  the  artery  which  is  obstructed  ;  while  in  the 
portion  of  the  obstructed  artery  nearer  the  heart  there  is  increased 
pulsation. 

4.  Diseased  conditions  of  arteries  may  originate  emboli  or  septic 
products,  thus  giving  rise  to  symptoms  of  vascular  obstruction  in  distant 
parts,  or  to  septicaaniia. 
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5.  Serious  phenomena,  both  local  and  general,  will  necessarily  attend 
the  rupture  of  an  artery,  if  it  is  of  any  size. 

(3.  The  Pulse. — To  feel  the  pulse  has  always  been  justly  looked  upon  as 
one  of  the  first  duties  of  a  medical  practitioner.  This  gives  invaluable 
information  in  general  diseases,  and  in  various  affections  connected  with 
other  organs  which  influence  the  heart  and  vessels,  as  well  as  with  regard 
to  special  morbid  conditions  of  these  structures.  The  subject  will  be 
considered  in  detail  under  Physical  Examination.  | 

III.  CLINICAL  PHENOMENA  CONNECTED  WITH  THE  VEINS.  j 

1.  There  may  be  pain,  tenderness,  or  superficial  redness  in  the  course  i 
of  diseased  veins.    2.  When  veins  are  obstructed  in  any  way,  the  local  \ 
formation  of  a  clot  being  the  most  frequent  cause,  there  will  be  the  signs 
of  venous  congestion  and  its  consequences  previously  described,  varying 
in  situation  and  extent   according  to  the  vessel  or  vessels  involved. 
3.  Emboli  may  originate  from  clots  in  veins  or  venous  sinuses,  and  be  con- 
veyed to  various  parts  of  the  body,  especially  the  lungs.    Septic  matters 
may  also  be  formed  in  these  vessels.    4.  Certain  conditions  of  veins  are  ; 
at  once  evident  on  objective  examination,  especially  varicose  veins.  j 
■5.  Rupture  of  a  vein  is  not  uncommon,  leading  either  to  external  or  in-  | 
ternal  haemorrhage,  or  to  subcutaneous  extravasation  of  blood.  \ 

IV.  PHYSICAL  EXAMINATION  OF  THE  CIRCULATORY  ■ 

ORGANS. 

The  chief  modes  of  johysical  examination  available  for  the  investiga- 
tion of  the  circulatory  system  are  similar  to  those  already  described  in  | 
relation  to  the  chest  generally.    In  addition,  certain  special  methods  are  \ 
employed.    For  observing  accurately  the  difference  in  time  between  the 
movements  of  different  parts  of  the  heart,  the  plan  is  adopted  of  fixing 
bristles  over  corresponding  parts  of  the  chest,  by  means  of  pellets  of  ; 
bees'- wax  or  in  other  ways,  each  bristle  cari-ying  a  small  paper  flag. 
Special  instruments  are  also  in  use  for  graphically  recording  movements, 
namely,  the  cardiograph,  to  record  those  of  the  heart,  and  the  sphygmo-  ' 
graph,  those  of  the  pulse ;  Dr.  Gowers  has  invented  a  combined  cardio-  ' 
sphygmograph.    Other  forms  of  apparatus,  such  as  the  sphygmomanometer  \ 
of  Professor  von  Basch,  intended  to  estimate  the  blood- pressure  in  the  . 
radial  artery,  are  beyond  the  province  of  this  work  to  consider.  ' 

The  nature  of  the  information  afforded  by  the  different  modes  of 
-examination  in  connection  with  the  heart  and  vessels  may  be  thus  sum- 
marized.   Inspection  reveals  : — 1.  Any  alteration  in  the  shape  and  size 
of  the  chest  over  the  cardiac  region ;  or  bulging  corresponding  to  an 
aneurism.    2.  Certain  points  about  the  impulse  of  the  heart.    3.  The  j 
amount  of  visible  pulsation  in  the  great  arteries  of  the  neck ;  the  | 
-existence  of  abnormal  pulsation  ;  and  certain  conditions  of  the  arteries  | 
■of  the  limbs.    4.  The  state  of  the  superficial  veins,  as  well  as  of  the  i 
large  veins  in  the  neck,  especially  the  right  external  jugular.  Palpatio)!,  \ 
indicates  : — 1.  Any  local  change  in  size  and  shape.     2.  The  precise  ^ 
■characters  of  the  cardiac  impulse.    3.  The  presence  of  any  cardiac  ' 
thiill  or  pericardial  friction-fremitus.    4.  The  condition  of  the  large 
arteries  of  the  neck ;  the  characters  of  any  abnormal  pulsation,  whether 
visible  or  not ;  and  the  state  of  the  artei'ies  of  the  limbs.    5.  Certain  ' 
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signs  connected  with  the  veins  of  the  neck.  Mensuration  merely  gives 
more  accurate  information  with  regard  to  form  and  size.  Percussion 
discloses: — 1.  Any  alteration  affecting  the  cardiac  dulness ;  and  the 
amount  of  resistance  felt  over  this  region.  2.  Abnormal  dulness  due  to 
an  aneurism.  Auscultation  is  mainly  useful  for  the  investigation  of  cer- 
tain sounds,  namely : — a.  Sounds  connected  with  the  heart,  (i.)  The  ordinary 
cardiac  sounds.  (ii.)  Abnormal  sounds  originating  within  the  heart, 
named  endocardial  murmurs  or  bruits,  usually  depending  upon  some  morbid 
condition  in  connection  with  the  orifices  or  valves,  (iii.)  Pericardial 
murmurs  or  friction-sounds,  due  to  roughness  of  the  surfaces  of  the 
pericardium,  b.  Arterial  sounds  and  murmurs,  especially  associated  Avith 
the  large  arteries  of  the  chest  and  neck,  but  which  may  also  be  heard 
in  the  smaller  arteries,  c.  Venous  murmurs.  It  may  be  mentioned  that 
the  stethoscope  may  also  prove  very  serviceable  in  realizing  certain 
characters  of  the  cardiac  impulse  or  of  an  aneurismal  pulsation,  through 
the  sensations  thus  conveyed  to  the  head.  Yocal  fremitus  and  resonance 
may  be  made  use  of  with  advantage  in  some  cases,  as  aids  in  deter- 
mining the  limits  of  the  heart. 

I  proceed  now  to  consider  specially  the  PHYSICAL  EXAMINATION  of  the 
several  parts  of  the  circulatory  system. 

A.  EXAMINATION"  OF  THE  HEART. 

Before  discussing  the  several  points  relating  to  the  physical  examina- 
tion of  the  heart,  attention  may  be  called  to  the  fact  that  in  rare 
instances  the  viscera  are  transposed,  and  then  the  signs  associated  with 
this  organ  will  be  transferred  from  the  left  to  the  I'ight  side  of  the  chest. 

I.  CHANGES  IN  THE  FORM  AND  SIZE  OP  THE  CARDIAC 

REGION. 

1.  Bulging.  This  varies  much  in  degree,  but  may  extend  from  the 
second  to  the  seventh  or  eighth  rib,  while  the  sternum  may  also  be 
partly  involved.  The  intercostal  spaces  are  either  normal  or  unduly 
prominent.  Measurement  shows  that  there  is  a  greater  distance  from 
the  nipple  to  mid-sternum  on  the  left  than  on  the  right  side.  Bulging 
is  most  liable  to  occur,  and  is  most  marked,  in  young  persons. 
Causes,  (i.)  Enlargement  of  the  heart,  especially  hypertropliy. 
(ii.)  Pericardial  efPusion. 

2.  Depression.  There  may  be  a  general  falling-in  over  the  cardiac 
region ;  or  the  spaces  are  sometimes  chiefly  affected.  Cause.  Pericar- 
dial agglutination,  with  adhesion  of  its  outer  surface  to  the  chest-wall. 

II.  CARDIAC  MOVEMENTS. 

The  cardiac  movements  are  usually  investigated  by  inspection  and 
palpation,  assisted  in  some  cases  by  imnlediate  or  mediate  auscultation. 
The  instruments  already  mentioned  may  be  required  to  give  more  accu- 
rate information,  and  it  will  be  convenient  to  offer  here  a  few  remarks  re- 
garding the  cardiograph.  This  consists  of  an  apparatus  which  registers 
graphically  the  movements  of  the  different  parts  of  the  heart,  either 
upon  a  sphygmograph-plate,  or  on  a  revolving  cylinder.  The  description 
of  the  different  instruments  employed  will  be  found  in  physiological 
works.    The  tracing  is  named  a  cardiogram. 
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Description  of  Cardiogram.— The  accompanying  diagram  (Fig.  24) 
represents  a  normal  cardiogram.  In  the  line  of  ascent  two  waves  are 
seen ;  that  opposite  a  represents  the  commencement  of  the 
ventricular  diastole ;  that  at  h  is  due  to  the  auricular 
systole.  From  b  to  d  corresponds  to  the  ventincular  im- 
pulse; the  wave  c  indicating  the  closure  of  the  anriculo- 
ventricular  valves,  but  it  is  not  always  at  the  extreme 
summit.  In  the  line  of  descent  e  corresponds  to  the  closure 
of  the  sigmoid  valves.  The  waves  between  c  and  d  have 
been  attributed  to  oscillations  originated  by  the  closure  of  the  auriculo- 
ventricular  valves  ;  but  some  observers  suppose  that  they  are  produced 
by  the  cardiograph. 

A  cardiographic  tracing  gives  very  accurate  indications  of  the  absolute- 
and  relative  duration  of  the  difPerent  parts  of  a  cardiac  revolution ;  and 
also  affords  information  with  respect  to  the  force  of  the  ventricular  con- 
traction, and  as  to  variations  in  the  force  and  frequency  of  the  heart's 
action.  Clinically  the  cardiograph  has  been  found  useful  in  cases  of 
aortic  regurgitation,  mitral  regurgitation  or  obstruction,  adherent 
pericardium,  and  reduplication  of  the  heart-sounds.  Apart  from  the 
heart,  the  instrument  has  also  been  employed  to  record  the  movements 
of  pulsating  tumours  and  aneurisms. 

Impulse  in  Health. — In  health  the  cardiac  impulse  practically  corre- 
sponds w^ith  the  apex-beat,  which  is  usually  felt  in  the  fifth  left  interspace, 
about  I|  inch  below  and  f  inch  inside  the  nipple,  or  about  2  inches 
from  the  left  margin  of  the  sternum,  over  an  area  of  about  a  square 
inch.  It  may  be  a  space  higher  or  lower,  according  to  the  shape  of  the 
chest;  and  also  tends  to  be  raised  in  children,  and  depressed  in  old 
people.  It  is  single,  and  systolic  in  time ;  slightly  heaving  and 
gliding  downwards  and  towards  the  left ;  gradual  and  not  abrupt  in  its 
development. 

Impulse  in  Disease.— When  examining  the  cardiac  impulse  for 
clinical  purposes,  the  chief  points  to  be  noticed  are  : — I.  Its  exact 
position,  and  whether  this  is  constant  or  varies  with  different  beats  of 
the  heart.  2.  Its  area,  as  seen  and  felt ;  and  w^hether  this  is  well-defined 
or  not.  3.  Its  force.  4.  The  characters  it  presents  to  the  sight  and 
touch.  5.  Its  rhythm.  6.  The  effects  of  change  of  posture  upon  it  in 
certain  cases. 

1.  Fosition.  The  impulse  may  be  displaced  by  conditions  external 
to  the  heart ;  by  morbid  changes  in  the  pericardium  ;  by  alterations 
in  the  size  of  the  heart  itself ;  or  by  a  combination  of  these  causes, 
(i.)  Elevation.  The  apex-beat  is  often  raised  to  the  fourth  space  or 
higher.  Causes,  a.  Pushing  up  of  the  heart  by  some  abdominal  accu- 
mulation, such  as  ascites  or  an  enlarged  liver,  h.  Upward  traction,  owing 
to  contraction  of  the  lung  from  phthisis  involving  the  left  apex,  or 
sometimes  the  right,  with  the  formation  of  adhesions,  c.  Pericardial 
effu.sion,  or  adhesions  after  pericarditis,  d.  Diminution  in  the  size 
of  the  heart,  from  atrophy  or  great  loss  of  blood.  (ii.)  Depression. 
The  impulse  is  often  lowered,  and  may  reach  as  low  as  the  seventh 
or  eighth  rib.  Causes.  a.  Cardiac  enlargements,  especially  hyper- 
trophy, either  general  or  affecting  the  left  side.  h.  An  aneurism  or 
other  tumour  above  the  heart,  pushing  it  down.  c.  Pericardial  effusion 
m  some  cases,  d.  Weakn  ess  of  the  great  vessels,  owing  to  some 
acute  or  long-continued  illness,  allowing  the  heart  to  sink  down, 
(iii.)  Lateral  displacement,  either  to  the  right  or  left,  is  very  common, 
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being  often  combined  with  elevation  or  depression.  Causes,  a.  Pushing 
•aside  of  the  heart  by  a  collection  of  fluid  or  gas  in  either  pleural 
■cavity,  especially  the  left ;  by  an  enlarged  lung,  due  to  emphysema, 
hypertrophy,  or  cancer;  or  by  an  aneurism  or  other  tumour.  After 
such  displacement  the  heart  may  remain  permanently  adherent  in  its 
new  position,  h.  Cardiac  enlargements.  According  to  the  nature  of 
the  enlargement,  and  the  part  of  the  heart  affected,  the  impulse  will 
be  carried  more  to  one  side  or  the  other.  As  a  rule,  it  may  be  stated  that 
hypertrophy  tends  to  displace  the  impulse  more  towards  the  left;  dilata- 
tion towards  the  right,  c.  Pericardial  effusion,  which  always  carries 
the  apex-beat  to  the  left.  d.  Contraction  of  the  lung  in  cases  of 
■chronic  phthisis;  or  as  the  result  of  pleurisy,  (iv.)  Occasionally  the 
impulse  alters  its  position  with  different  beats  of  the  heart,  when  this 
■organ  is  gi-eatly  dilated. 

2.  Area,  and  degree  of  definition,  (i.)  The  area  of  the  cardiac  impulse 
is  often  increased  to  a  variable  extent,  being  either  well-defined  or  the 
reverse.  Causes,  a.  Cardiac  enlargements,  especially  if  associated  with 
pericardial  agglutination,  h.  Excited  action  of  the  heart,  c.  Undue 
contact  of  the  heart  with  the  chest-walls,  either  from  retraction  of  the 
left  lung;  adhesion  between  the  pericardium  and  costal  pleura ;  pressure 
on  the  heart  from  behind  by  an  enlarged  liver  or  spleen,  or  a  tumour  ; 
•or  falling-in  of  the  chest-walls,  d.  Pericardial  efliusion,  in  which  the 
impulse  appears  to  be  very  extensive  and  ill-defined,  (ii.)  Diminislied 
area  is  obsei'ved  in  most  of  the  conditions  which  weaken  the  impulse,  but 
it  is  not  of  much  practical  importance. 

3.  Force.  This  may  be  :—  (i.)  Increased  in  various  degrees.  Causes, 
■a.  Hypertrophy  of  the  heart,  h.  Undue  contact  with  the  chest- walls. 
c.  Excited  action,  (ii.)  Diminished,  sometimes  to  complete  extinction. 
Causes,  a.  Punctionalweakactionoftheheartfromanycau.se.  b.  Certain 
cardiac  diseases,  such  as  dilatation,  fatty  degeneration  or  infiltration, 
and  atrophy,  c.  Fluid  or  air  in  the  pericardial  sac  ;  or,  in  exceptional 
cases,  pericardial  adhesion,  the  movement  of  the  apex  being  completely 
interfered  with.  d.  Distension  of  the  lungs,  especially  the  left,  from 
emphysema  or  hypertrophy,  in  consequence  of  which  they  come  between 
the  heart  and  the  chest-walls. 

4.  Characters.  The  impulse  often  presents  uimsual  characters,  the 
following  being  the  most  important: — (i.)  Undulatory  or  loave-lihe. 
This  may  be  only  visible,  or  felt  as  well.  Causes,  a.  Pericardial 
effusion,  h.  Dilatation  of  the  heart,  Avith  thin,  weak,  and  degenerate 
Avails,  c.  Uncovering  of  the  heart,  Avith  adhesion  of  the  pericardium 
to  the  chest-Avalls.  (ii.)  Heaving  or  pusliing.  It  is  for  the  purpose  of 
■observing  this  character  that  the  stethoscope  is  useful,  through  which 
the  movement  becomes  often  very  obvious,  both  to  the  auscultator  and 
to  bystanders.  A  distinctly  heaving  impulse  is  characteristic  of  cardiac 
hypertrophy,  (iii.)  In  dilatation  the  impulse  is  often  quick,  sharp,  and 
slapping,  (iv.)  When  the  heart  is  very  feeble  the  action  may  he  jerking 
or  fluttering,  (v.)  If  pericardial  agglutination  exists  along  Avith  hyper- 
trophy or  dilatation,  and  with  or  without  valvular  disease,  the  impulse 
frequently  acquires  very  peculiar  characters,  differing  in  different  cases, 
and  it  maybe  impossible  to  say  what  parts  of  the  movement  are  sj'stolic, 
and  what  diastolic.  In  some  instances  a  recession  or  indraAving  is 
observed  at  the  apex  after  the  impulse ;  and  in  cases  of  extensive 
agglutination,  a  systolic  recession  of  more  or  less  of  the  prfecordium  or  of 
the  epigastric  region  is  occasionally  noticed. 
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5.  Mhijthm.  (i.)  Irregularity  is  often  observed,  both  as  regards 
force  and  time  ;  or  the  beat  may  be  intermittent.  Caiises.  a.  Func- 
tional disturbance  of  the  heart's  action,  h.  Cardiac  diseases,  namely, 
marked  dilatation,  fatty  disease,  and  some  cases  of  mitral  or  aortic 
disease,  c.  Malformations  of  the  heart,  d.  Occasionally  pericardial 
eifusion  or  adhesion.  (ii.)  In  pericardial  effusion  the  impulse  some- 
times seems  to  lag  behind  the  ventricular  systole,  as  if  the  movement  took 
some  time  to  be  conveyed  to  the  surface,  (iii.)  The  systolic  impulse 
may  appear  to  be  double  or  even  treble ;  or  a  diastolic  impulse  may 
likewise  be  felt.  This  is  observed  in  some  cases  of  dilatation  and 
hypertrophy  with  pericardial  adhesion. 

(j.  Effects  of  change  of  posUire. — (i.)  Increased  mobility  of  the  apex- 
beat  has  been  considered  a  sign  of  pericardial  eifusion,  but  it  is  not  of 
much  importance.  (ii.)  The  fact  that  the  impulse  does  not  alter  in 
different  post^ires  is  sometimes  of  much  aid  in  determining  the  existence 
of  adhesions — pericardial  and  pleuritic. 

Basic  and  Epigastric  Impulse. — It  is  necessary  to  allude  briefly  to 
the  impulse  not  uncommonly  seen  or  felt  towards  the  base  of  the  heart ; 
and  to  that  in  the  epigastrium.  Basic  impulse  is  chiefly  observed  in 
cases  where  a  cavity  in  the  apex  of  the  left  lung  has  contracted,  drawing 
up  the  heart  and  bringing  it  into  close  contact  with  the  chest-walls, 
adhesions  pi'obably  forming  ;  but  it  may  be  due  to  auricular  hypertrophy, 
or  to  aneurism  of  the  heart.  Of  course  a  pulsation  in  the  neighbourhood 
of  the  base  of  the  heart  may  be  associated  with  the  aorta  or  pulmonary 
artery.  A.  diastolic  impulse  is  felt  under  certain  circumstances  over 
the  pulmonary  artery,  less  frequently  over  the  aortic  area,  due  to  the 
closure  of  the  pulmonary  and  aortic  valves  respectively.  Epigastric 
impulse  is  generally  cardiac  in  origin ;  sometimes  it  is  associated  with 
the  aorta;  or  is  the  result  of  rea-ui^s-itation  of  blood  into  the  inferior 
vena  cava  or  hepatic  vein,  which  may  even  give  rise  to  expansile 
pulsation  of  the  liver.  Cardiac  epigastric  impulse  is  either  due  to 
displacement  of  the  heart,  or  to  temporary  distension  or  permanent 
enlargement  of  the  right  ventricle  ;  or  it  maybe  the  natural  consequence 
of  a  short  thorax. 


III.    PECULIAR  SENSATIONS  FELT  OVER  THE  CARDIAC 

REGION. 

1.  Thrill  or  purring  tremor.  These  terms  sufiiciently  indicate  the 
special  character  of  a  peculiar  vibratory  sensation  conveyed  to  the 
lingers,  which  is  indicative  of  certain  conditions  of  the  orifices  and 
valves  of  the  heart.  In  order  to  determine  the  origin  of  a  thrill,  it  is 
necessary  to  observe  its  situation  and  synchronism.  It  may  be  requisite 
<o  excite  the  heart  by  brisk  movement  before  it  can  be  felt.  The 
different  thrills  which  may  be  met  with  are  as  follows,  and  more  than 
one  may  be  pi^esent  in  the  same  case  : — (i.)  At  the  left  apex — a.  Systolic, 
indicating  mitral  regurgitation,  but  rarely  felt  unless  mitral  obstruction 
IS  also  present,  b.  Presystolic  or  diastolic,  associated  with  mitral  obstruc- 
tion, which  is  by  far  the  most  common  cardiac  thrill,  (ii.)  Systolic  in 
the  .second  right  interspace  near  the  sternum,  due  to  aortic  obstruction  ; 
or  more  extensively,  especially  if  the  aorta  is  at  the  Same  time  diseased 
and  dilated,  (iii.)  Diastolic  occasionally,  felt  down  the  sternum  mainly, 
but  m  exceptional  instances  extending  over  a  very  wide  area,  associated 
with  aortic  regurgitation,    (iv.)  Systolic  over  the  inner  part  of  the 
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second  left  space  or  opposite  the  third  cartilage,  indicative  of  pulmonary 
obstruction,  (v.)  Pra3systolic  in  the  fourth  left  space  or  opposite  the 
fourth  cartilage.  Tliis  is  a  mere  curiosity,  but  has  been  said  to 
accompany  tricuspid  obstruction. 

2.  Pericardial  friction-fremitus  is  very  exceptionally  perceptible  in 
pericarditis,  extending  over  moi'e  or  less  of  the  cardiac  region.  Differ- 
ing in  its  chai-acters  entirely  from  a  thrill,  it  gives  the  impression  of 
being  quite  superficial  and  rubbing ;  is  movable,  and  irregular  as 
regards  its  site  and  rhythm,  though  usually  felt  chiefly  during  the 
systole  ;  and  seldom  lasts  for  any  length  of  time.  It  may  be  simulated 
by  pleuritic  fremitus  caused  by  the  action  of  the  heart.  A  curious 
sensation  is  sometimes  felt,  associated  with  the  morbid  changes  remain- 
ing after  an  attack  of  pericarditis. 

IV.    CARDIAC  PERCUSSION. 

(A.)  Cardiac  dulness.— This  is  described  as  being  superficial  and  deep. 
The  former  corresponds  to  the  part  of  the  heart  uncovered  by  lung,  and 
is  triangular  in  shape,  being  bounded  towards  the  right  by  a  line  along 
the  middle  of  the  sternum  from  between  the  fourth  cartilages ;  and 
towards  the  left  by  a  line  extending  obliquely  from  the  same  point  to 
the  apex.  The  deep  cardiac  dulness  extends  as  far  as  the  limits  of  the 
heart,  but  requires  much  practice  in  order  to  mark  it  out. 

Cardiac  dulness  in  disease. — The  points  requiring  to  be  noticed 
are  : — 1.  Position.  2.  Extent  and  directions  of  increase.  3.  Shape. 
4.  Degree  and  quality.    5.  Effects  of  change  of  posture. 

1.  Position.  This  may  be  entirely  abnormal,  as,  for  instance,  when 
the  heart  is  congenitally  in  a  wrong  situation,  or  is  displaced  by  pleuritic 
eff  asion. 

2.  Extent  and  directions  of  increase,  (i.)  The  area  of  cardiac  dulness 
may  be  increased  more  or  less,  this  being  usually  associated  with  some 
change  in  shape.  Causes,  a.  Abnormal  contact  of  the  heart  with  the 
chest-walls,  especially  when  due  to  retraction  of  the  lung.  h.  Enlarge- 
ments of  the  heart,  the  extent  and  direction  of  the  increased  dulness 
depending  upon  the  part  of  the  heart  involved,  and  the  nature  of  the 
enlai'gement.  c.  Accumulation  or  clotting  of  blood  within  the  cavities^ 
or  congestion  of  the  walls  of  the  heart,  especially  as  the  result  of  some 
pulmonaiy  obstruction,  d.  Any  liquid  or  solid  collection  within  the 
pericardium,  but  especiall3'  effusion  from  inflammation,  the  dulness  then 
increasing  chiefly  in  an  upward  direction,  e.  Increase  of  cardiac  dulness 
may  be  simulated  by  conditions  external  to  the  heart,  for  instance, 
consolidation  of  the  margin  of  the  lung ;  accumulation  of  fat ;  a  solid 
tumour  ;  or  aneurism  of  the  aorta,  (ii.)  Diminution  of  cardiac  dulness 
is  not  reliable  in  determining  the  condition  of  the  heart,  but  is  often 
most  useful  in  indicating  distension  of  the  lungs,  especially  the  left. 
Causes,  a.  Atrophy  of  the  heart,  b.  Great  loss  of  blood  and  consequent 
emptiness  of  the  cavities,  c.  Accumulation  of  air  in  the  pericardium. 
d.  Hypertrophy  or  emphysema  of  the  lungs. 

3.  Shape.  The  form  of  the  cardiac  dulness  often  affords  important 
evidence  as  to  the  cause  of  any  increase  in  its  extent.  In  pericardial 
effusion  it  tends  to  be  triangular,  with  the  base  down  and  the  apex 
upwards.  In  hypertrophy  it'becomes  elongated  vertically;  in  dilatation 
lateral  enlargement  takes  place,  especially  towai-ds  the  right,  and  the 
outline  is  more  square  or  circular.    The  form  of  dulness,  however,  Avill  be 
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modified  according  to  the  peart  of  the  heart  involved,  and  the  degree  in 
■which  the  two  icinds  of  enlargement  are  combined. 

4.  Degree  and  quality.  The  degree  of  dulness  sometimes  affords  a 
distinction  between  pericardial  effusion  and  cardiac  enlargement,  being 
more  marked  in  the  former.  If  the  pericardium  or  heart  is  calcified,  the 
percussion-note  may  become  somewhat  osteal  in  quality. 

5.  With  change  of  posture  the  dulness  due  to  pericardial  effusion  may 
be  made  to  alter  in  extent  and  form,  but  this  test  is  rarely  called  for, 
and  it  may  be  very  dangerous  to  attempt  to  carry  it  out. 

(B.)  Resistance. — The  sensations  conveyed  to  the  fingers  on  percus- 
sion are  not  very  reliable  in  the  diagnosis  of  cardiac  affections ;  hut  the 
sense  of  resistance  is  likely  to  be  more  marked  in  pericardial  effusion 
than  in  hypertrophy. 

V.  AUSCULTATION  OF  THE  HEART. 

(A.)  Sounds  of  the  Hkart. 

It  is  essential  to  have  a  clear  comprehension  of  the  mode  of  action  of 
the  heart,  and  of  the  sounds  associated  therewith,  before  auscultation  can 
be  of  any  value  in  the  investigation  of  the  morbid  conditions  of  this 
organ.  With  regard  to  the  normal  sounds,  it  is  requisite  to  know  the 
■characters  of  each ;  how  these  differ  as  examination  is  made  over 
different  parts  of  the  thorax  ;  and  the  mechanism  of  their  production. 

During  each  action  of  the  heart,  on  listening  over  the  apex-beat, 
there  may  be  noticed  in  succession  : — 1.  A  systolic  sound,  synchronous 
with  the  contraction  of  the  ventricles.  2.  A  short  silence.  3.  A 
diastolic  sound  at  the  moment  when  the  ventricles  cease  to  contract, 
and  the  aortic  and  pulmonary  valves  close.  4.  A  longer  silence,  which 
is  again  followed  by  the  systolic  sound.  As  regards  duration,  they  bear 
about  the  following  proportion  to  each  other,  dividing  an  entire  cai'diac 
•action  into  tenths  :  — 

Systolic  sound.       1st  interval.       Diastolic  sound.     2nd  interval. 

4  _i_  _2_  3 

10  10  10  10 

At  the  left  apex.,  that  is,  just  within  and  below  the  nipple,  the  systolic 
sound  is  prolonged,  well-defined,  and  accentuated;  it  seems  muffled 
and  somewhat  deep  ;  and  is  of  rather  low  pitch.  The  diastolic  is  much 
shorter,  sharper,  and  more  abrupt ;  clearer ;  more  superficial ;  and 
higher-pitched.  At  the  right  apex,  namely,  over  the  base  of  the 
ensiform  cartilage,  both  sounds  are  clearer  and  higher-pitched  than 
at  the  left,  and  the  systolic  is  less  accentuated,  shorter,  and  sharper. 
Compai'ing  the  sounds  at  the  hase  and  apex,  it  will  be  found  that  at  the 
base  the  diastolic  sound  becomes  relatively  the  more  pronounced,  being- 
loud  and  distinct,  well-accentuated,  clear  and  often  ringing.  At  the  right 
hase,  opposite  the  second  right  interspace  or  third  cartilage  close  to  the 
sternum,  the  sounds  seem  to  be  usually  louder  than  at  the  corresponding 
point  on  the  left  side,  especially  the  diastolic,  although  Vierordt,  as 
the  result  of  his  observations,  affirms  that  the  second  sound  is  consider- 
ably louder  over  the  pulmonary  artery,  diminishing  up  to  the  age  of  40, 
after  which  period  the  aortic  second  sound  becomes  slightly  the  louder! 
Finally,  it  must  be  noticed  that  the  sounds  are  generally  better  heard 
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under  the  left  clavicle  and  over  the  left  side  posteriorly,  than  over  tlie 
correspond i no:  regions  on  the  right  side. 

In  auscultating  the  heart  in  order  to  detect  abnormal  conditions  it 
may  be  necessary  to  make  the  patient  stop  breathing  for  a  moment ;  to 
excite  the  heart  by  various  kinds  of  movement ;  or  to  examine  in 
different  postures. 

Heart-sounds  in  disease.— It  is  highly  important  to  attend  to  the 
ordinai'y  cardiac  sounds  when  examining  the  heart  for  clinical  purposes, 
as  they  frequently  afford  most  valuable  information. 

I.  Sounds  at  the  left  apex.— The  stethoscope  should  first  be  applied 
over  the  apex-beat;  and  the  following  are  the  deviations  from  the 
normal  Avhich  may  be  met  with  : — 

1.  Changes  in  intensity  and  apparent  depth. — (i.)  Intensity  increased. 
Causes,  (a.)  Excited  action  of  the  heart,  (h.)  Approximation  of  the 
heart  to  the  chest-walls,  when  the  sounds  also  appear  to  be  superficial, 
(c.)  Combined  hypertrophy  and  dilatation,  particularly  if  the  valves 
are  somewhat  hypertrophied  at  the  same  time,  (d.)  Deficient  quantity 
or  a  watery  condition  of  the  blood,  (ii.)  Intensity  diminished.  Causes, 
(a.)  Feeble  action  of  the  heart  from  any  cause.  (6.)  Certain  organic 
cardiac  affections,  namely,  atrophy;  excessive  hypertrophy,  which  mutHes 
the  sounds;  dilatation,  with  thinning  of  the  walls;  changes  in  the  mus- 
cular walls,  especially  fatty  degenei-ation  or  infiltration,  but  also  acute 
softening  associated  with  fevers  and  other  conditions,  and  fibroid  or 
cancerous  infiltration,  (c.)  Collections  of  fluid,  air,  or  much  solid 
material  in  the  pericardium.  (d.)  Distension  of  the  left  lung  by 
emphysema  or  hj-pertrophy.  In  the  last  two  conditions  the  sounas 
appear  to  be  deep,  in  consequence  of  imperfectly-conducting  materials 
intervening  between  the  heart  and  the  parietes  of  the  chest. 

2.  Changes  in  characters. — The  pitch,  quality  or  tone,  and  degree  of 
clearness  of  the  systolic  sound  may  give  important  information  in 
certain  conditions.  In  marked  hypertrophy  without  dilatation  this 
sound  becomes  toneless,  dull,  obscur-e,  muffled,  and  of  very  low  pitch. 
In  dilated  hypertrophy  with  some  thickening  of  the  valves  it  may  be 
booming,  clanging,  or  musical.  When  the  heart  is  nierelj"  dilated  it 
is  often  high-pitched,  abrupt,  and  clicking  or  slapping.  Anjemia 
frequently  causes  the  systolic  sound  to  become  unusually  sharp,  clear, 
and  high-pitched.  The  heart-sounds  ar-e  said  to  be  impure  when  they 
are  wanting  in  cleai-ness  and  definition. 

3.  It  is  sometimes  important  to  notice  the  length  of  the  systolic  sound: 
and  to  compare  the  relative  lengths  of  the  sounds  and  intervals.  For 
instance,  in  dilatation  with  hypertrophy  the  systolic  sound  is  very 
prolonged  ;  there  may  be  hardly  any  diastolic  sound;  and  the  intervals 
are  shortened.  In  mei-e  dilatation  the  diastolic  sound  often  becomes 
the  longer  one,  so  as  to  simulate  the  .systolic,  which  is  much  shortened. 
The  first  sound  at  the  left  apex  is  also  usually  remarkably  short  and 
abrupt  in  cases  of  mitral  obstruction. 

It  may  be  noted  here  that  various  alterations  in  the  cardiac  sounds 
have  been  described  by  different  writers  as  among  the  earliest  signs  of 
endocarditis. 

II.  Compaxison   of  the   sounds   in   different  parts  of  the  chest.— 

It  is  often  of  advantage  to  compare  the  sounds  over  different  parts 
of  the  thorax,  but  especially  at  the  apex  and  base  of  the  heart; 
and  at  the  right  and  left  apex  or  base.    As  illustrations  of  the  knowledge 
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thus  to  be  gained  the  following  facts  are  important  : — 1.  If  the  sounds, 
boino-  weak  at  the  apex,  are  louder  at  the  base,  this  serves  to  dis- 
tino-uish  pericardial  effusion  from  dilatation  or  fatty  heart.  2.  Greater 
intensity  at  the  right  apex  than  the  left  shows  either  displacement  oi^ 
enlargement  of  the  right  side  of  the  heart ;  or  that  this  organ  is  unusually 
covered  by  some  imperfectly-conducting  material,  especially  an  emi^hy- 
sematous  lung.  3.  Marked  loudness  and  acceiituation  of  the  second  aortic- 
sound  at  the  "base  often  indicates  obstruction  in  the  general  circulation, 
either  due  to  degenerative  changes  in  the  vessels,  or  to  renal  disease, 
especially  granular  kidney,  giving  rise  to  increased  arterial  tension.  This 
may  be  associated  with  a  very  weak  first  sound,  owing  to  degeneration  of 
the  cardiac  Avails.  A  change  in  the  aortic  sound  may  also  depend  on  com- 
mencing changes  in  the  valves,  a  dilated  aorta,  or  aortic  aneurism. 
4.  Markedly  louder  sounds  at  the  left  base  than  the  right,  particularly 
the  diastolic,  indicate  that  there  is  some  disease  affecting  the  passage  of 
blood  through  the  mitral  oi-ifice,  causing  abnormal  tension  in  the 
pulmonarv  circulation.  5.  Any  condition,  either  in  connection  Avith  the 
heart  itself  or  external  to  it,  which  alters  the  position  of  this  organ,  will 
correspondingly  modify  the  sounds.  For  example,  in  left  pleuritic 
effusion  they  are  most  audible  on  the  right  side  of  the  chest.  6.  The 
extent  and  direction  of  conduction  of  the  cardiac  sounds  may  be  useful 
in  determining  the  presence  of  disease  in  other  organs.  Thus,  in  con- 
solidation at  the  apex  of  the  right  lung  they  are  very  often  decidedly 
louder  under  the  right  clavicle  than  the  left.  In  right  basic  pneumonia 
they  are  frequently  very  marked  over  the  coi^responding  part  of  the 
chest.  On  the  left  side  the  heart-sounds  may  be  loudly  heard  poste- 
riorly, on  accoiint  of  compression  or  consolidation  of  the  lung.  Cavities 
in  the  lungs  may  intensify  these  sounds  considerably,  or  sometimes 
impart  to  them  unusual  characters,  siich  as  a  j^eculiar  hollowness  or  a 
metallic  quality. 

III. — Reduplication. — This  term  implies  a  doubling  of  either  of  the 
sounds  of  the  heart.  The  second  sound  is  more  often  affected  than  the 
fii'st,  but  both  may  be  reduplicated  in  the  same  case.  The  slower  the- 
action  of  the  heart,  the  more  easily  is  the  doubling  appreciated,  and  very 
rapid  action  may  abolish  it.  This  phenomenon  has  been  particularly 
studied  by  Dr.  James  Barr,  of  Liverpool. 

With  regard  to  the  cause  of  reduplication  of  the  first  sound,  it  is 
generally  considered  to  be  due  to  asynchronism  in  the  action  of  the  two. 
sides  of  the  heart.  Dr.  Barr  refers  it  definitely  to  "want  of  synchro- 
neity  in  the  closure  and  tension  of  the  tricuspid  and  mitral  valves,  or  in 
the  initial  stages  of  contraction  of  the  right  and  left  ventricles."  Other 
views  are,  however,  entertained,  namely,  that  it  is  the  result  of  the  reso- 
lution of  the  first  sound  into  its  component  elements  ;  of  non-synchronism 
in  the  tension  of  the  different  segments  of  the  auriculo-ventricular 
valves,  owing  to  absence  of  perfect  uniformity  in  the  contraction  of  the 
papillary  muscles  (Guttmann)  ;  of  a  double  click  of  the  left  or  right 
auriculo-ventricular  valves  (D'Espine)  ;  wdiile  some  maintain  that  the 
first  part  of  the  reduplicated  sound  is  cansed  by  the  auricular  systole, 
when  the  auricle  is  hypertropliied  and  acting  energetically — in  short,  that 
it  is  prfEsystolic.  The  auricle  is  thus  supposed  to  produce  a  sound  by 
its  own  contraction  (Johnson)  ;  or  by  the  effect  of  its  action  upon  th'o 
valves  (Sansom,  Guttmann).  Doubling  of  the  second  sound  is  almost 
universally  regarded  as  being  due  to  asynchronism  in  the  closure  and 
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tension  of  the  aortic  and  pulmonary  valves  ;  but  Guttmann  has  also 
attributed  this  phenomenon  to  asynchronous  closure  of  the  individual 
■segments  of  the  semilunar  valves,  and  to  auricular  action. 

With  respect  to  the  causes  of  the  asynchronism  on  the  two  sides, 
which  is  generally  believed  to  account  for  reduplication,  there  is  also  a 
difference  of  opinion.  Usually  it  is  supposed  that,  in  the  case  of  the 
first  sound,  it  is  due  to  excess  of  blood  pressure  in  one  or  other  ventricle, 
retarding  the  closure  of  its  auriculo- ventricular  valve  ;  in  the  case  of  the 
second  sound,  to  excess  of  blood-pressure  in  th.e  aorta  or  pulmonary 
ai'tery,  accelerating  the  occlusion  of  the  respective  valves.  Dr.  Barr, 
Jiowever,  maintains  "  that  relatively  greater  blood-supply  to  one  or  other 
ventricle  does  not  retard  the  closure  of  its  auriculo-ventricular  valve, 
but  moi-e  quickly  overcomes  the  inhibitory  action  of  the  vagus,  stimu- 
lates that  ventricle  to  initiate  contraction,  and  first  apply  tension  to  its 
auriculo-ventricular  valve,  which  perhaps  may  be  more  readily  affected 
on  account  of  the  hyper-distension  of  the  ventricle,  and  thus  produces 
the  first  element  of  a  duplex  first-sound."  Regarding  the  second  sound, 
he  holds  "  that  duplication  does  not  directly  depend  on  high  tension  in 
■one  or  other  artery,  but  is  owing  to  asynchi-onism  at  the  end  of  ventricular 
contraction  and  the  consecutive  reaction  of  the  pulmonary  artery  and 
:aorta,  with  tension  of  their  respective  valves." 

Reduplication  is  often  physiological,  being  observed  in  health, 
■especially  in  relation  to  the  act  of  respiration.  Doubling  of  the  first 
sound  occurs  at  the  end  of  expiration  or  commencement  of  inspiration ; 
•of  the  second  sound,  at  the  end  of  inspiration  or  commencement  of 
expiration.  This  phenomenon  is  also  present  in  cei'tain  cases  of  Bright's 
•disease  ;  and  doubling  of  the  second  sound  has  been  noticed  in  connection 
with  mitral  constriction,  aortic  stenosis,  and  certain  pulmonary  affec- 
tions which  obstruct  the  cii'culation. 

The  exact  characters  presented  by  reduplicated  sounds  vai"y,  and  there 
is  sometimes  a  danger  of  mistaking  them  for  a  murmur.  One  form  of 
reduplication  is  that  which  has  been  called  bruit  de  galop  by  Potaiu,  who 
noticed  it  in  cases  of  hypertrophy  of  the  heart  associated  with  granular 
kidneys,  but  it  may  be  present  in  other  conditions.  As  Dr.  Barr 
rightly  observes,  this  hruit  is  not  a  galop  but  a  canter. 

(B.)  Endocabdial  Murmurs. 

An  endocardial  murmur  or  hruit  is  usually  associated  with  one  of  the 
•cardiac  orifices,  being  either  a  normal  sound  altered  in  its  characters, 
or  altogether  a  new  sound.  With  regard  to  the  immediate  cause  of  a 
cardiac  murmur,  it  appears  that  it  cannot  depend  upon  the  friction  of 
blood  against  rough  or  irregular  surfaces,  as  was  at  one  time  supposed, 
for  a  thin  layer  of  motionless  fluid  always  exists  between  the  blood- 
current  and  any  such  surface.  It  is  due  to  the  passage  of  the  blood 
through  a  narrow  orifice  into  a  wider  space  beyond,  and  has  been  attri- 
buted either  to  certain  "  fluid  veins  "  which  pi-oduce  sonorous  vibration, 
or  to  friction  between  the  fluid  particles  of  the  blood.  In  order  to  deter- 
mine the  site  of  production  of  any  murmur,  and  the  morbid  condition  of 
which  it  is  a  sign,  it  is  necessary  to  observe  : — 1.  The  seat  of  its  greatest 
intensity.  2.  The  directions  in  which  it  is  conducted.  3.  Its  time, 
whether  systolic,  diastolic,  praasystolic,  or  post-diastolic.  These  being 
the  essential  points,  it  is  always  advisable— 4.  To  attend  to  certain 
other  particulars,  especially  the  duration,  loudness,  quality  or  character, 
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and  pitch  of  a  murmur ;  and  its  effect  upon  the  ordinary  cardiac  sounds. 
Thus  a  tolerably  accurate  conclusion  may  be  arrived  at  with  regard  to 
the  actual  cause  of  a  particular  murmur,  and  the  conditions  of  the 
valves  and  orifices  with  which  it  is  associated  ;  the  state  of  the  heart's 
walls,  and  the  manner  in  which  this  organ  is  acting  ;  and  the  quality  of 
the  blood. 

General  outline  of  causes  of  murmurs. — 1.  In  the  large  majority  of 
cases  a  cardiac  murmur  depends  upon  some  morbid  condition  in  connec- 
tion with  one  of  the  orifices,  which  either  causes  obstruction  to  the  onward 
passage  of  the  blood,  or  permits  regurgitation  owing  to  imperfect  closure 
of  the  valves,  (i.)  0&sirMciio?imay  arise  from: — a.  Constriction  or  stenosis 
at  or  about  an  orifice,  its  margins  being  generally  thickened  at  the  same 
time.  h.  Some  direct  impediment  in  the  course  of  the  circulation,  as 
from  much  enlarged  and  nodulated  or  adherent  valves,  which  cannot 
fall  back  at  the  proper  time ;  or  rai^ely  from  polypi  or  other  growths. 
c.  External  pressure  by  a  tumour,  fibrous  thickening,  or  other  morbid 
condition.  d.  Twisting  of  an  orifice,  with  a  wrong  direction  of 
the  current  of  blood,  consequent  upon  displacement  of  the  heart, 
{ii.)  Regurgitation  may  be  due  to  : — a.  Mere  widening  of  an  orifice,  the 
valves  not  enlarging  in  proportion,  h.  Organic  lesions  of  the  valves, 
which  prevent  them  from  performing  their  functions  properly,  such,  as 
actual  destruction  or  rupture,  perforation,  contraction,  thickening 
and  rigidity,  or  adhesion  to  the  walls  of  the  heart  or  to  each,  other. 
c.  Structui-al  changes  in  the  appendages  of  the  valves,  namely,  the  chordae 
tendinece  or  musculi  papillares,  interfering  with  their  closure,  d.  Mere 
irregular  action  or  altered  position  of  the  musculi  papillares,  which, 
prevents  the  valves  from  falling  into  their  places  at  the  proper  time  or 
in  the  proper  manner,  e.  Degeneration  at  the  root  of  either  of  the  great 
arteries,  interfering  with,  the  adaptation  of  its  valves.  2.  Mere  rough- 
ness of  the  endocardium  may  cause  a  murmur,  especially  when  due  to 
•endocarditis,  and  particularly  if  in  the  vicinity  of  the  orifice.  3.  Fib- 
rinous coagula  among  the  columnae  carneae  or  upon  the  surface  of  the 
valves  occasionally  give  rise  to  a  bruit.  4.  Cardiac  mui'murs  may 
■depend  upon  certain  exceptional  morbid  conditions,  such  as  sacculated 
aneurism  of  the  heart  ;  abnormal  communications  between  the  cavities 
•of  the  heart,  or  between  either  of  these  and  one  of  the  great  vessels ; 
or  dilatation  of  the  aorta  at  its  commencement,  the  orifice  being 
unaltered.  5.  Certain  abnormal  conditions  of  the  blood  ai-e  liable  to 
•cause  a  murmur,  especially  anaemia.  6.  Excited  cardiac  action  may 
render  the  sounds  rough  and  murmurish.  Murmm-s  have  been  appro- 
priately divided  into  organic  and  inorganic,  according  as  they  are  asso- 
-ciated  or  not  with  positive  organic  mischief.  The  latter  will  be  presently 
alluded  to  separately. 

Characters  of  murmurs  at  the  several  orifices. — Theoretically  there 
may  be  two  murmurs  in  connection  with  each  of  the  four  chief  orifices 
of  the  heart,  one  indicating  obstruction,  the  other  regurgitation ;  but 
only  mitral  and  aortic  mui-murs  ai-e  commonly  met  with,  those  associated 
with  the  tricuspid  and  pulmonary  orifices  being  comparatively  excep- 
tional. 

I.  Mitral  Murmurs.— Speaking  generally,  mitral  murmurs  may  be 
termed  apical,  their  point  of  maximum  intensity  being  usually  over  or 
in  the  vicinity  of  the  apex-beat  on  the  left  side. 

1.  Mitral  Regurgitant. — Erom  its  point  of  greatest  intensity,  a  mitral 
regurgitant  murmur  is  conducted  in  certain  directions,  but  to  a  variable 
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extent  according  to  its  loudness  and  other  circumstances.    Generally  it 
soon  ceases  in  an  inward  dii-ection,  but  may  reach  as  far  as  or  even  beyoiul  \ 
the  middle  line.    It  is  audible  more  or  less  upwards,  buf.  is  not  often  ■ 
distinct  at  the  base  of  the  heart,  and  in  many  cases  becomes  abruptly  i 
fainter  on  passing  the  stethoscope  in  this  direction.   It  is  said,  howevei"-, 
that  a  mitral  regurgitant  murmur  is  occasionally  loudest  a  little  to  the 
outside  of  the  pulmonary  area,  or  may  even  only  be  heard  here. 
This  has  been  explained  by  Naunyn  by  the  fact  that  the  appendix  of  the 
left  auricle  impinges  upon  the  chest  at  this  point,  and  he  attributes  it  ; 
to  the  better  conduction  of  the  murmur  along  the  course  of  the  regurgi-  ' 
tating  blood,  the  fluid  veins  producing  sonorous  vibrations  louder  at  the 
point  of  impingement  than  at  that  of  origin  ;  and  the  dilated  aurich^ 
being  closer  than  usual  to  the  surface  of  the  chest,  and  therefore  nearer 
to  the  ear.    The  regurgitant  bruit  is  commonly  well-conducted  round  : 
the  left  side,  being  audible  behind  in  the  left  vei'tebral  groove,  or  even  * 
sometimes  in  the  right,  especially  between  the  sixth  and  ninth  dorsal 
vertebrae.    The  exact  direction  of  conduction  of  this  murmur  has  been 
said  to  indicate  which  flap  of  the  valve  is  mainly  involved,  the  aortic 
flap  being  supposed  to  be  implicated  if  the  mui'mur  takes  the  direction  of' 
the  axilla,  the  outer  flap  if  it  is  conducted  away  to  the  left  of  the  nipple. 
Sometimes  it  is  so  loud  as  to  be  heard  extensively  over  the  chest.  The 
time  of  the  murmur  is  systolic,  and  it  may  either  entirely  or  partially 
replace  the  first  sound  of  the  heart.    It  is  generally  of  medium  pitch, 
and  not  uncommonly  distinctly  blowing  in  character.    It  varies  con- 
siderably, however,  in  its  exact  pitch  and  qualities. 

2.  Mitral  Obstructive  or  Constrictive. — An  obstructive  mitral  murmur 
is  practically  an  entirely  morbid  sound,  for  nothing  corresponding  to- 
it  can  be  heard  in  health.    Its  intensity  is  not  very  great  as  a  rule,, 
but  even  when  loud  the  e.Ktent  of  its  conduction  towards  the  axilla  , 
is  far  less  than  that  of  the  regurgitant  murmur,  it  being,  indeed, 
often  confined  to  a  limited   area  about  the  apex,  while  it  is  only  ^ 
very  exceptionally  heard  in  the  back.    It  seems,  however,  to  be  better-  ' 
conducted  towards  the  middle  line  than  the  systolic  murmur.    As  ' 
regards  its  time,  mitral  obstructive  murmur  is  usually  termed  posl- 
diastolic  or  prcesystolic,  as  it  is  in  most  cases  a  short  murmur,  imme-  , 
diately  preceding  the  first  sound,  which  is  peculiarly  short  and  sharp  ] 
in  quality.    In  some  instances,  however,  the  murmur  is  prolonged,  | 
occupying  the  whole  of  the  diastolic  period.     Some  observers  hav(> 
noticed  a  separate  diastolic  murmur  in  mitral  obstructive  disease,  eithci 
existing  alone  or  separated  by  a  very  short  silence  from  the  pra^s3-stolic 
murmur.     Dr.  George  Balfour  describes  this  as  always  slightly  musical, 
and  as  heard  either  over  the  mitral  area,  or  where  the  fourth  rib  joins.  ' 
the  sternum  on  the  left  side.    Mitral  obstructive  murmur  may  only  be 
heard  in  the  recumbent  or  erect  posture  respectively,  and  is  often  brought 
out  or  made  more  evident  by  exercise.    The  pitch  of  this  murmur  is 
low ;  and  the  quality  almost  always  harsh,  sometimes  remarkably  so^ 
being  vibratory,  grating,  churning,  or  grinding  in  character. 

The  explanation  usually  given  of  the  mitral  obstructive  murmur  is  j 
as  follows  :— As  soon  as  the  ventricle  ceases  to  contract  the  mitral  valves 
fall  back,  and  the  orifice  becomes  patent.  The  blood  which  has  collected  I 
in  the  auricle  quietly  passes  through  for  a  while;  but  finally  th&  ! 
auricle,  having  become  distended,  suddenly  contracts,  and  drives  the  i 
blood  with  some  force  through  the  mitral  opening,  this  being  immediately  ' 
followed  by  the  ventricular  systole.    It  is  at  the  time  of  this  auricular  S 
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contraction  tliat  the  murmnr  is  usually  perceived,  and  hence  it  has  been 
called  "  auricular-systolic."  It  may  in  some  cases,  however,  be  heard 
dnriug  the  whole  of  the  period  that  the  blood  is  passing  through  the 
orifice.  It  must  be  noted  that  this  explanation  is  uot  universally 
accepted.  The  late  Dr.  Barclay  maintained  that  it  is  really  a  systolic 
murmur,  produced  at  the  commencement  of  the  contraction  of  the  ven- 
tricle ;  and.  this  view  has  been  since  advocated  by  Dr.  Dickinson.  It 
has  also  been  affirmed  that  a  murmur  having  the  characters  of  mitral 
obstructive  murmur  is  occasionally  heard  where  there  is  no  actual  organic 
change  ;  and  that  it  may  disappear  for  a  time  or  permanently. 

II.  Aoztic  Murmurs. — These  are  often  termed  hasic,  but  the  two 
murmurs  differ  materially  as  regards  their  point  of  maximum  intensity, 
and  directions  of  conduction. 

1.  Aortic  Obstructive. — Most  marked  at  the  base  of  the  heart,  generally 
over  the'  sternum  and  in  the  contiguous  portion  of  the  second  right 
inter-space,  an  aortic  obstructive  murmur  is  conducted  mainly  upwards 
and  to  the  right,  but  also  to  some  extent  down  the  sternum  and 
towards  the  left  apex,  though  it  is  seldom  heard  at  this  point.  Behind 
it  is  often  audible  in  the  left  vertebral  groove,  usually  from  about  the 
second  or  third  to  the  sixth  or  seventh  dorsal  vertebra,  but  sometimes  it 
can  be  heard  all  along  the  dorsal  region,  and  even  on  the  right  side.  I 
have  met  with  several  instances  in  which  an  aortic  obstructive  murmur 
was  so  loud  as  to  be  heard  over  the  chest  and  back  extensively,  as  well  as  for 
a  considerable  distance  along  the  main  arteries.  It  is  systolic  in  rhythm  ; 
and  its  duration  depends  on  that  of  the  ventricular  contraction.  The 
mui-mur  is  of  low  or  moderate  pitch  ;  often  rough  in  quality  ;  occasionally 
musical ;  but  it  may  be  very  harsh  or  even  rasping. 

2.  Aortic  Regurgitant. — This  murmur  is  iisually  loudest  over  the 
sternum,  opposite  the  third  space  or  foiirth  cartilage,  being  conducted 
cTiiefly  downwards  along  the  sternum,  so  that  it  is  often  very  distinct 
over  its  lower  end,  where  it  generally  abruptly  ceases.  Towards  the 
right  infra-clavicular  region  it  is  not  nearly  so  well  conducted  as  the 
obstructive  murmur,  and  it  is  rarely  heard  in  the  back.  In  some 
instances  it  is  transmitted  chiefly  to  the  left  of  the  sternum,  in  the 
direction  of  the  apex  of  the  heart,  where  it  may  be  distinctly  or  even 
loudly  audible.  This  has  been  supposed  by  Sir  W  alter  Foster  to  indicate 
that  the  posterior  or  mitral  segment  of  the  aortic  valve  is  incompetent. 
Occasionally  this  bruit  is  well-heard  to  the  right  of  the  sternum.  The 
rhythm  of  aortic  regurgitant  murmur  is  diastolic,  and  it  more  or  less 
obscures,  or  takes  the  place  of  the  second  sound ;  it  is  always  prolonged, 
and  may  fill  the  whole  period  of  diastole.  Commonly  this  bruit  is  of 
blowing  quality,  not  harsh,  and  of  medium  or  high  pitch;  its  characters 
are  variable,  however,  and  it  may  be  distinctly  musical. 

III.  Tricuspid  Murmurs.— These  are  heard  at  the  right  apex,  that 
is,  over  the  junction  of  the  xiphoid  cartilage  and  sternum,  being  con- 
ducted a  little  upwards  and  to  either  side.  1.  Regurgitant.  Regurgi- 
tation is  common  at  the  tricuspid  orifice,  but  as  this  is  due  to  mere 
enlargement  of  the  opening,  and  as  the  right  ventricle  does  not  act 
powei-fully,  a  mui^ur  is  only  heard  in  comparatively  few  instances. 
When  pi-esent  it  is  systolic ;  usually  faint,  but  sometimes  loud  ;  and  of 
low  pitch.  2.  Obstructive.  This  is  of  rare  occurrence,  but  several  cases 
have  been  described  of  late  years  in  which  a  tricuspid  obstructive 
murmur  was  present.    It  is  prse-systolic  in  time. 
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IV.  Pulmonary  Artery  Murmurs.— These  are  chiefly  audible  at 
the  left  base,  about  the  second  inter-space  and  third  cartilage  or  space 
near  the  sternnm,  and  are  conducted  upwards  and  to  the  left,  so  that 
they  are  well  lieard  under  the  left  clavicle.  As  in  the  case  of  the  aorta, 
two  murmurs  may  be  met  with,  namely:—!.  Obstructive  or  systolic, 
of  which  I  have  met  with  several  instances.  2.  Regurgitant  or  diastolic, 
which  is  extremely  rare,  and  is  almost  always  associated  with  a  systolic 
murmur. 

Conditions  influencing  Cardiac  Murmurs. — Without  entering  into 
particulars,  it  must  suifice  to  state  that  murmurs  may  be  modified  as  re- 
gards their  intensity,  seat,  direction  of  conduction,  or  characters  by: — 
1.  Deformities  of  the  chest.  2.  Posture.  3.  Morbid  conditions  external  to 
the  heart,  for  example,  emphysema,  pleuritic  effusion,  lung-con.solidation. 
4.  The  state  of  the  Avails  and  cavities  of  the  heart,  as  regards  hyper- 
trophy, dilatation,  or  degeneration.  .5.  The  force  and  regularity  of  the 
cardiac  action.    6.  The  presence  of  two  murmurs  at  the  same  orifice. 

7.  The  existence  of  two  synchronous  murmurs  at  different  orifices. 

8.  The  state  of  the  blood. 

Inorganic  Murmurs. — A  brief  summary  may  be  given  here  of  the 
inorganic  cardiac  murmurs  which  may  be  met  with.  1.  Anoemic.  This 
usually  corresponds  mainly  in  position  to  a  pulmonary  systolic  murmur, 
and  is  somewhat  blowing  or  whiffing  in  quality.  An  anaemic  bruit  may, 
however,  be  audible  over  the  aorta,  as  well  as  at  the  apex.  Excited  action 
of  the  heart,  pressure  with  the  stethoscope,  and  the  erect  posture  in- 
tensify an  ansemic  cardiac  murmur.  This  murmur  has  been  commonly 
supposed  to  be  produced  at  the  pulmonary  orifice,  and  to  be  due  either 
to  the  watery  state  of  the  blood  ;  to  pressure  upon  the  pulmonary  artery 
with  the  stethoscope  ;  or  to  unusual  vibration  of  the  walls  of  the  artery 
or  its  valves,  in  consequence  of  their  being  in  a  relaxed  condition.  Some 
authorities,  however,  among  them  Dr.  George  Balfour,  maintain  that 
the  murmur  is  that  of  mitral  regurgitation,  conducted  to  the  left  auri- 
cular appendix,  as  already  explained,  and  due  to  dilatation  of  the  heart 
associated^  with  the  anaemic  condition.  Certainly  in  some  cases  a 
distinct  mitral  regurgitant  bruit  is  audible  in  this  state.  An  aortic 
systolic  murmur  is  said  to  be  developed  late  in  an  anaemic  case,  and  to 
be  due  to  the  large  blood- wave  sent  on  by  the  dilated  and  hypertrophied 
heart  (Bean).  2.  It  is  generally  believed  that  a  murmur  may  result 
from  irregular  action  of  the  musculi  papillares  in  the  left  ventricle ;  being 
of  the  nature  of  a  slight,  or  occasionally  of  a  tolerably  marked,  though 
inconstant,  mitral  regurgitant  murmur.  This  is  usually  associated  with 
chorea,  but  many  attribute  the  inorganic  murmur  heard  in  this  com- 
plaint to  dilatation  of  the  heart,  and  consequent  mitral  regurgitation. 

3.  Excited  cardiac  action  or  irregular  palpitation,  especially  if  associated 
with  enlargement  of  the  heart,  may  cause  the  first  sound  to  become 
distinctly  rough  and  murmur-like,  particularly  over  the  aortic  orifice. 

4.  Tioisting  of  the  heart  may  give  rise  to  a  basic  systolic  murmur. 

5.  External  pressure  generally  leads  to  an  aortic  obstructive  murmur,  but 
occasionally  the  mui-mur  is  seated  at  the  pulmonary  orifice.  6.  Murmurs 
due  to  clots  in  the  heart  are  usually  systolic,  and  connected  with  the  right 
orifices. 
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(C.)  Peeicardial  Sounds. 

I.  Fexicatdial  Wlurmuxs  ox  Friction-Sounds.  A  pericardial  friction- 
sound  depends  upon  the  rubbing  together  of  the  opposed  surfaces  of  the 
pericardium  during  the  cardiac  action,  when  these  are  the  seat  of 
certain  morbid  changes.  It  may  thus  be  associated  with  excessive 
vascularization;  exudation  or  its  remains;  coagulated  blood ;  or  tubercle 
or  cancer. 

Characters.— In  the  following  description  of  a.  pericardial  friction- 
soM«£i,  the  dift'erences  between  this  sound  and  an  endocardial  murmur  will 
be  sufficiently  indicated,  but  it  must  be  remembered  that  both  may  be 
present  in  the  same  case.  1.  Its  seat  and  extent  are  very  variable,  but 
frequently  its  point  of  greatest  intensity  does  not  correspond  to  that  of 
any  endocardial  murmur ;  while  it  is  usually  abruptly  limited  even 
when  loud,  and  is  not  conducted  in  the  directions  characteristic  of 
endocardial  sounds.  It  is  more  frequently  heard  towards  the  base 
than  at  the  apex.  2.  It  appears  to  be  distinctly  superficial  as  a  rule. 
3.  Great  variety  is  observed  as  regards  the  intensity,  quality,  and 
pitch  of  a  pericardial  friction-sound.  Usually  it  is  more  or  less 
ruhhing  and  rough  in  quality,  but  may  be  clicking,  creaking,  or 
grating,  and  the  late  Dr.  Walshe  described  churning  and  con- 
tinuous-rumbling varieties,  due  to  the  presence  of  fluid.  It  may 
differ  over  different  parts  of  the  prfecordium.  4.  The  rhythm  may  be 
systolic,  diastolic,  or  both,  but  very  often  it  is  irregular,  not  correspond- 
ing exactly  to  either  period,  and  varying  with  each  beat  of  the  heart. 
A  double  murmur  of  maximum  intensity  at  the  same  spot  is  con- 
sidered very  characteristic  of  pericardial  origin.  In  many  cases  the 
heart-sounds  may  be  heard  quite  distinctly  through  a  friction-sound. 
.5.  Pressure  with  the  stethoscope  frequently  materially  modifies  a  peri- 
cardial murmur,  by  increasing  its  area  or  intensity  ;  altering  its  rhythm  ; 
raising  its  pitch  ;  or  rendering  it  rougher  in  quality.  6.  Bending  the 
body  forwards  is  said  to  intensify  pericardial  friction,  but  this  is  not 
reliable.  It  may  disappear  in  the  sitting  posture  ;  and  a  change  in 
position  may  affect  that  of  the  murmux',  should  fluid  be  present  in  the 
pericardium.  7.  A  quick  inspiration  in  some  cases  intensifies  friction- 
sound,  and  raises  its  pitch.  8.  Rapid  changes  are  liable  to  take  place 
(luring  the  progress  of  the  case,  as  regards  the  site,  extent,  rhythm,  and 
characters  of  a  pericardial  murmur. 

It  is  necessary  to  mention  that  a  pericardial  murmur  may  be  simulated 
hy  pleuritic  friction,  modified  by  the  cardiac  action.  Its  situation,  which 
is  generally  about  the  left  border  of  the  heart;  marked  irregularity; 
and  cessation  when  the  breath  is  held,  will  usually  serve  to  distinguish 
the  latter. 

II.  A  pericardial  splashing-sound  has  been  described,  developed  by 
succussion,  and  due  to  the  presence  of  air  and  fluid  in  the  sac,  but  it  is 
extremely  rare. 
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B.  EXAMINATION  OF  THE  ARTERIES. 

In  directing  physical  examination  to  the  arterial  system,  it  is  well  to 
attend  first  to  the  great  vessels  of  the  chest  and  neck  ;  and  afterwards 
to  the  arteries  of  the  limbs,  especially  the  brachial  and  radial.  The 
temporal  or  facial  arteries  may  also  afford  useful  information. 

(A.)  Examination  of  the  Arteries  of  the  Chest  and  Neck. — The 
chief  abnormal  conditions  which  may  be  observed  in  connection  with 
these  vessels  may  be  thus  summarized: — 

I.  Xiocal  bulging,  which  may  be  caused  by  aneurism. 

II.  Changes  in  the  amount  and  characters  of  pulsation.  These  are 
usually  determined  by  nispectio7i  and  palpation,  but  the  stethoscope  gives 
material  aid  in  certain  cases,  while  the  paper-flag  apparatus  or  the 
cardiograph  may  be  sometimes  used  with  advantage.  1.  Excessiva 
pulsation  may  be  associated  with  : — a.  Excited  action  of  the  heart. 
h.  Hypertrophy  of  the  left  ventricle,  c.  Aortic  regurgitation,  which 
is  also  characterized  by  an  immediate  or  rapid  collapse  of  the  arteries. 
d.  An  atheromatous  condition  of  the  vessels,  especial!}''  if  accompanied 
with  dilatation,  e.  Aneurisms  of  various  kinds,  which  present  a  limited 
impulse,  usually  expansile  and  heaving.  2.  In  cases  of  mitral  regurgita- 
tion there  is  sometimes  almost  an  entire  absence  of  pulsation  in  the 
carotids  and  subclavians,  even  when  the  heai-t  is  much  hypertrophied, 
and  is  acting  powerfully. 

III.  Thrill.  An  arterial  thrill  may  depend  U250n : — I.  Ansemia. 
2.  External  pressure.  3.  Diseased  vessels  and  aneurism,  especially 
general  dilatation  accompanied  with  atheroma  or  calcification.  A  thrill 
may  be  felt  in  the  suprasternal  notch,  owing  to  the  aoi-ta  being  thus 
affected ;  or  it  sometimes  extends  widely  over  the  upper  part  of  the 
chest  to  the  right  of  the  sternum. 

IV.  Abnormal  dulness  and  resistance.  The  only  morbid  condition 
of  an  artery  which  can  give  rise  to  this  physical  sign  is  an  aneurism. 

V.  Sounds  and  murmurs.  I.  Two  sounds  are  described  as  usually 
audible  in  health  over  the  carotid  artery,  and  often  over  the  subclavian, 
being  conducted  fi'om  the  aoi'tic  orifice,  though  Guttmann  attributes 
the  sound  accompanying  arterial  expansion  partly  to  the  vibi-ations  in 
its  wall.  This  sound  is  also  sometimes  heard  over  the  abdominal  aoi'ta, 
and  the  brachial  and  femoral  arteries.  Pressure  over  an  artery  with  the 
stethoscope  will  readily  produce  a  murmur  at  the  time  of  the  arterial 
expansion.  This  is  well  observed  in  connection  with  the  third  part  of 
the  subclavian  artery,  especially  if  the  heart  is  acting  forcibly  or  is 
hypertrophied,  or  if  there  is  ansemia.  The  anaemic  murmur  is  usually 
very  easily  produced  ;  of  high  pitch,  and  blowing,  whiffing,  or  whizzing 
quality;  and  may  be  heard  extensively  along  the  arteries.  A  double 
murmur  is  sometimes  produced  in  aniemia  by  pressure  over  the  femoral 
artery.  2.  Murmurs  in  the  ai-teries  may  be  associated  with  disease 
affecting  the  aortic  orifice.  Aortic  murmurs  are  conducted  more 
or  less  along  the  arteries,  especially  that  of  obstruction.  In  aortic 
incompetence  the  sudden  tension  of  the  arterial  walls  with  each 
cardiac  systole  gives  rise  to  a  sound,  and  a  double  sound  or 
murmur  may  be  sometimes  present,  or  is  brought  out  by  pressure 
over  the  femoral  artery  in  such  cases.    3.  Pressure  by  a  tumour, 
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•cnlaroed  glands,  or  iibrous  tliickening  and  adhesion,  may  cause  an 
arfcei-ial  murmur.  One  of  the  best  examples  of  this  mode  of  causation 
is  the  subclavian  murmur  heard  above  or  below  the  left  clavicle  in  some 
cases  of  phthisis.  4.  Arterial  murmurs  may  be  associated  with  morbid 
conditions  affecting  the  vessels  themselves,  including— a.  Roughness  of 
tlie  inner  surface  of  an  artery,  due  to  atheroma,  calcification,  erosion, 
exudation,  or  fibrinous  coagula.  h.  Change  in  the  form  of  an  artery, 
namely,  aneurism,  in  which  the  murmur  may  be  systolic,  diastolic,  or 
both;  and  coarctation,  c.  Abnormal  communication  between  a  large 
artery  and  vein,  such  as  between  the  aorta  and  superior  vena  cava. 
d.  Vascular  tumours. 

(B.)  Examination  of  the  Arteries  of  the  Iiimbs. — The  brachial 
artery,  just  above  the  bend  of  the  elbow,  usually  affords  the  best  indi- 
cations as  to  morbid  states  of  the  arterial  system  generally,  especially 
atheroma  and  calcification.  On  bending  the  elbow  the  vessel  becomes 
distinctly  visible  and  tortuous,  presenting  a  vermicular  motion  with 
each  pulsation  ;  while  it  feels  more  or  less  hard  and  rigid,  is  often  large, 
and  rolls  like  a  cord  under  the  finger. 

The  pulse.— Usually  the  radial  ai-tei-y  at  the  wrist  is  made  use  of  for 
observing  the  characters  of  the  pulse,  but,  as  already  intimated,  it  is 
often  advantageous  to  attend  to  other  arteries,  such  as  the  brachial, 
temporal,  or  carotid,  and  when  investigating  local  morbid  conditions 
special  vessels  must  of  course  be  examined.  The  chief  methods  of 
examination  are  by  inspection,  digital  palpation,  and  the  use  of  the 
sphygmograph ;  and  the  points  to  be  noticed  with  regard  to  the  pulse 
include : — a.  Its  visibility  or  invisibility,  b.  Frequency,  c.  Qicichness 
(sharp,  abrupt,  slow),  cl.  FoZitme  (large,  full,  small,  thready),  e.  Force, 
and  degree  of  resistance  or  tension  (strong,  weak,  extinct ;  soft,  hard ;  of 
high  or  low  tension;  compi-essible,  incompressible;  equal,  unequal). 
/.  Rhythm  (regular,  irregular,  intermittent,  lagging  behind  cardiac 
systole,  continaous).  g.  Special  characters,  both  to  sight  and  touch 
(rigid,  tortuous,  bounding,  hammering,  jerky,  undulating,  with  sense 
of  sudden  subsidence,  vibrating  or  thrilling,  tremulous,  dicrotic  or 
reduplicate).  The  term  dicrotic,  when  applied  to  the  pulse  as  felt  by 
the  fingex",  implies  that  this  has  a  sensation  of  being  doubled  ;  it  possesses 
a.  special  significance,  however,  in  relation  to  the  sphygmographic 
tracing.  h.  Sphygmographic  tracings.  i.  The  effects  of  change  of 
posture  ;  of  deep  inspiration ;  and  comparison  of  the  characters  of  the 
pulse  on  opposite  sides,  in  particular  cases.  It  is  in  some  instances  very 
useful  to  notice  whether  there  is  any  difference  in  the  pulse  when  the 
arm  is  raised  vertically. 

The  Sphygmograph. — For  more  complete  information  respecting  this 
instrument  reference  must  be  made  to  physiological  works,  and  to 
special  writings  on  the  subject.  Different  kinds  of  sphygmograph  ai^e 
used,  and  the  instrument  must  be  seen  in  order  to  be  properly  under- 
stood, bat  it  may  be  stated  here  what  it  essentially  consists  of.  An 
elastic  steel  spring,  of  sufHcient  strength,  is  provided  on  the  under 
surface  of  one  end  with  a  convex  piece  of  ivory,  which  is  placed  over  the 
artery,  the  other  end  being  fixed  to  the  framework  of  the  instrument. 
13y  a  certain  arx'angement  the  movements  produced  in  this  spring  by  the 
pulsation  of  the  artery  are  transmitted  to  a  narrow  lever  moving  on  a 
pivot,  and  long  enough  to  amplify  them  considerably.  At  the  free 
<;xtremity  of  this  lever  is  a  little  pen,  made  of  flexible  metal,  which 
traces  the  motion,  either  on  a  piece  of  glazed  paper  by  means  of  ink,  or 
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on  smoked  glass.  This  paper  or  glass  is  made  to  travel  quickly  and 
steadily  in  a  definite  direction,  by  the  aid  of  an  apparatus  with  clock- 
work, which  is  wound  up,  and  the  plate  can  be  started  or  stopped  at 
will  by  a  regulator.  As  it  passes  along,  the  pen  traces  upon  its  surface 
the  movements  communicated  from  the  pulse  through  the  spring. 

A  sphygmographic  tracing  is  generally  taken  over  the  radial  arteiy, 
the  apparatus  being  fixed  on  the  front  of  the  fore-arm,  with  the  end  of 
the  spring  over  the  artery  near  the  wrist,  and  being  kept  in  its  place  by 
elastic  bands  passing  round  the  fore-arm,  the  back  of  which  rests  on  a 
pad.  It  is  no  easy  task  at  first  to  fix  the  instrument  so  that  tlie 
pulsations  are  rendered  evident,  and  to  regulate  the  pressure  on  the 
artery  so  that  it  shall  not  be  too  great  or  the  reverse,  and  that  thus 
the  movements  may  be  made  visible  in  their  maximum  degree  ;  this 
regulation  is  effected  by  means  of  a  screw,  and  is  a  matter  of  mucli 
importance. 

Description  of  a  sphygmographic  tracing.  The  entire  tracing,  of  which 
Fig.  25  is  intended  to  give  a  general  idea,  is  made  np  of  a  series  of 


Fig.  25.— Spli.vgmograpliic  Tracing. 


curves  ov  pulsations,  each  of  which  corresponds  with  a  complete  revolu- 
tion of  the  heart's  action.  It  is  necessary  first  to  study  the  characters 
of  an  individual  typical  curve.  It  may  be  described  as  consisting  of  a 
systolic  and  diastolic  part,  corresponding  respectively  to  the  period  of 
contraction  and  dilatation  of  the  ventricle  ;  or  it  may  be  divided  into : — 
a.  Line  of  ascent ;  b.  Summit ;  c.  Line  of  descent,  in  which  may  be  observed 
two  or  sometimes  three  secondary  waves  with  intervening  notches, 
named,  first  or  distension  ivave ;  second  or  great  wave,  or  true  dicro- 
tism  ;  and  third  wave,  which  lies  between  the  other  two,  but  is  usually 
absent.  In  order  to  explain  these  different  parts,  it  is  necessary  to 
point  out  certain  facts  in  the  physiology  of  the  circulation,  of  which 

the  sphygmograph  has  given  far 
more  accurate  knowledge  than  was 
previously  possessed;  andtoindicate 
their  relation  to  the  various  parts  of 
a  pulse-curve.  It  will  be  well  to  take 
them  in  the  order  in  which  they 
occur,  illustrating  them  by  Fig.  26. 

1.  The  left  ventricle  contracts  more 
or  less  suddenl}-,  opening  the  aortic 
valves,  which  gives  an  impulse  to 
the  blood  in  the  arteries  ;  thus  is 
produced  the  line  of  ascent,  summit - 
wave,  or  percussion-impulse  (a  to  V). 

2.  After  this  sudden  vibration  the 
arterial  walls  partially  collapse, 
which  is  indicated  by  the  first  part 

no.  26.-E«iarged  Sphygmographic  Curve.     of  the  line  of  descent,  ending  in  the 

first  notch  (h  to  c).    3.  A  Avave  of. 
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blood  next  passes  out  of  tlie  heart  into  the  aorta,  and  this  gives  rise 
to  the  Jirst  secondary  wave,  wave  of  distension  or  systolic  pressure  (ctod). 
4.  After  this  there  is  a  reflux  of  blood  towards  the  heart,  by  which 
the  aortic  valves  are  closed,  which  corresponds  to  the  portion  of  the  lino 
of  descent  from  d  to/,  ending  in  the  great  or  aortic  notch  (/).  5.  During 
this  reflux  a  vibration  may  occur,  originating  the  thio-d  secondary  wave  (e), 
which  is  placed  as  it  were  in  the  aortic  notch,  and  which,  as  already 
stated,  is  generally  wanting.  6.  The  aortic  valves  are  then  suddenly 
closed  by  the  pressure  of  the  reflux  current  of  blood,  and  this  accounts 
for  the  great  secondary  wave  or  true  dicrotism  (/to  g).  7.  Finally,  the 
blood  flows  onward  in  the  vessels,  this  corresponding  to  the  remainder 
of  the  line  of  descent  {g  to  li)  ;  after  which  the  ventricle  again  contracts, 
and  the  same  series  of  phenomena  is  repeated. 

It  will  be  evident  on  studying  this  description,  that  the  systolic  por- 
tion of  the  curve  extends  from  the  beginning  of  the  line  of  ascent  to  the 
bottom  of  the  aortic  notch  (a  to/),  during  which  the  ventricle  is  either 
contracting  or  contracted ;  the  rest  of  the  line  of  descent  corresponding 
to  the  diastole. 

When  observing  a  sphygmographic  pulse-tracing,  the  following  are  the 
particulars  to  be  noted : — 1.  The  ntimber  of  the  pulsations  on  the  tracing, 
which  gives  the  exact  frequency  of  the  pulse.  2.  With  regard  to  each 
curve  : — a.  the  length  of  the  line  of  ascent,  and  whether  it  is  vertical  or 
more  or  less  oblique  ;  h.  the  shape  of  the  summit,  whether  acute,  rounded,, 
or  square ;  c.  the  number,  size,  and  position  of  the  secondary  Avaves ;. 
d.  the  direction  and  length  of  the  part  of  the  line  of  descent  beyond  the 
aortic  "wave,  and  if  there  are  any  undulations  in  it.  3.  The  relative 
characters  of  the  curves  in  a  tracing,  especially  their  height  and  depth, 
observing  whether  their  summits  and  bases  are  on  the  same  level  or 
not,  which  may  be  determined  by  drawing  a  horizontal  line  along  the  top 
and  bottom  of  the  tracing ;  these  being  respectively  the  lines  of  the 
greatest  and  least  arterial  tension.  In  this  way  the  regularity  or 
irregularity  of  the  pulse  is  determined  with  precision. 

The  conditions  which  chiefly  modify  the  sphygmographic  tracing  are : — 
I.  The  rapidity  and  force  of  the  ventricular  contraction.  2.  The 
degree  of  arterial  tension  or  resistance,  which  is  influenced  by  the  con- 
dition of  the  walls  of  the  vessels ;  the  controlling  effect  of  the  nerves 
upon  them  ;  and  the  degree  of  difficulty  in  the  onward  passage  of  the 
blood,  either  in  the  distal  part  of  the  artery  itself,  or  through  the 
capillary  circulation.  3.  The  quantity  of  blood  sent  into  the  vessels, 
which  is  to  some  extent  dependent  upon  the  duration  of  the  interval  be- 
tween the  pulsations,  as,  if  this  is  long,  the  blood  flows  onward,  and  thui* 
the  quantity  in  the  arteries  is  diminished,  and  the  jDressure  lessened. 
4.  The  volume  of  the  artery.    5.  The  condition  of  the  aortic  valves. 

The  more  rapidly  the  ventricle  contracts,  the  more  vertical  will  be 
the  line  of  ascent,  while  the  height  of  this  line  is  in  proportion  to  the 
force  of  contraction.  If  the  ventricle  is  acting  feebly  the  summit  as- 
sumes a  rounded  form.  High  arterial  tension  tends  to  diminish  the 
height  of  the  line  of  ascent,  and  to  render  it  more  sloping ;  to  make  the 
first  secondary  wave  proportionately  more  developed,  and  to  raise  it 
until  it  ultimately  becomes  blended  with  the  apex,  making  this  round 
or  square ;  to  obliterate  all  minor  waves ;  to  lessen  the  aortic  wave ; 
and,  if  there  is  obstruction  to  the  onward  passage  of  the  blood,  to  make 
the  remainder  of  the  line  of  descent  slightly  convex  upwards,  and  to 
shorten  it.    Low  tension  produces  the  opposite  effects,  and  is  often 
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attended  with  vibratory  undulations  in  the  line  of  descent ;  it  being  only 
■when  this  condition  exists  that  the  third  secondary  wave  is  observed. 

A  healthy  pulse-curve  presents  a  line  of  ascent  nearly  vertical  and  of 
moderate  height;  an  acute  summit;  and  a  gradual  descent,  usually  only 
interrupted  by  the  distension  and  aortic  secondary  waves.  This  form  of 
pulsation  is  sometimes  called  tricrotous,  because  it  has  three  waves.  It 
must  be  remembered  that  physiological  variations  of  the  pulse-tracing 
will  arise  from  taking  food  or  alcohol,  over-exertion,  external  heat, 
strong  emotion,  and  other  causes. 

Certain  terms  are  used  in  describing  sphygmographic  curves,  which 
it  is  requisite  to  notice.  When  the  first  secondary  wave  is  absent  or 
nearly  so ;  the  aortic  notch  deep  (owing  to  the  closure  of  the  valves 
being  delayed),  so  that  it  is  on  a  level  Avith  the  base  of  the  curve;  and 
the  aortic  wave  prominent,  the  pulse  is  called  dicrotous.  (See  Fig.  26.) 
It  indicates  very  low  arterial  tension.  A  minor  degree  of  this  variety  is 
named  hypo-  or  suh-dicrotous.  A  greater  degree,  so  that  the  aortic  notch 
sinks  below  the  level  of  the  curve  basis,  the  aortic  wave  forming  part 
of  the  line  of  ascent  of  the  next  pulsation,  is  termed  hyper- dicrotous. 
Monocrotous  signifies  that  there  is  only  the  jDrimary  wave  ;  and  poly- 
crotous,  that  there  are  a  number  of  undulatory  vibrations. 

Use  of  the  Sphygmograph  in  disease.  Undoubtedly  the  sphygmograph 
gives  much  more  exact  and  accurate  information  with  regard  to  the 
circulation  than  can  be  obtained  by  merely  feeling  the  pulse,  especially 
with  respect  to  the  action  of  the  heart,  and  the  degree  of  arterial  tension; 
while  it  reveals  irregularities  and  inequalities  which  cannot  otherwise 
be  detected.  The  tracing  can  also  be  preserved  for  future  reference. 
The  sphygmograph  is  employed  for  purposes  of  diagnosis  and  prognosis, 
and  for  indicating  treatment.  Its  diagnostic  value  has  been  chiefly 
noticed  in  aortic  disease,  especially  regurgitation  ;  cardiac  hypertrophy; 
degeneration  of  arteries  ;  capillary  disease  associated  with  degenerative 
processes  in  tissues  ;  renal  disease  ;  and  aneurisms,  in  connection  with 
which  it  is  necessary  to  compare  the  pulses  on  the  two  sides.  The 
characteristic  differences  in  the  tracings  will  be  pointed  out  under  the 
several  diseases. 

YoY  prognostic  and  therapeutic  indications  the  tracings  obtained  by  the 
sphygmograph  may  be  useful  in  fevers  and  other  acute  diseases,  such  as 
delirium  tremens,  pericarditis,  or  pleurisy,  especially  by  comparing  them 
with  the  temperature.  Among  the  principal  dangerous  signs  are  a 
marked  dicrotous,  hypei'-dicrotous,  or  monocrotous  pulse;  great  in- 
equality and  ii-regularity  of  the  tracings  ;  or  a  small  curve,  the  ascent 
being  short  and  not  vertical,  with  a  rounded  or  square  summit. 

C.  EXAMINATION  OF  THE  VEINS. 

The  veins,  from  the  examination  of  which  most  information  may  usually 
be  gained,  are  those  of  the  neck,  and  the  superficial  veins  of  the  chest. 
In  many  cases  it  is  also  useful  to  observe  the  superficial  veins  of  other 
parts,  especially  those  of  the  abdomen  and  legs.  When  examining  the 
veins  of  the  neck,  special  attention  should  be  paid  to  the  right  external 
jugular,  and  to  the  venous  sinus  at  the  junction  of  the  subclavian  and 
internal  jugular.  The  following  are  the  important  abnormal  signs  which 
may  be  noticed  in  connection  with  these  vessels  : — 

1.  Enlargement.  It  is  necessary  to  observe  the  degree  of  the  dila- 
tation ;  whether  it  is  permanent  or  variable ;  and  if  the  vessels  are 
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knotted  or  varicose.  Causes.  1.  Engorgement  and  dilatation  of  tlie 
rioht  cavities  of  the  heart.  2.  Tricuspid  regurgitation.  3.  Obstruction 
•()f°the  superior  vena  cava,  innominate,  or  a  more  local  vein,  owing  to 
pressure  upon  it  by  a  tumour  or  other  morbid  condition :  or  internal 
plugging  by  a  thrombus.  4.  An  aneurism  communicating  with  a  large 
\-ein  within  the  thorax. 

II.  Excessive  distension  of  the  veins  of  the  neck  after  a  cough. 
During  the  act  of  coughing  the  veins  of  the  neck  always  fill  more  or  less, 
but  when  they  are  dilated  and  their  valves  are  inefficient,  they  become 
much  more  distended  than  usual,  and  the  degree  of  imperfection  in  the 
valves  may  often  be  thus  indicated. 

III.  Pulsation,  and  filling  from  below.  Some  observers  affirm  that 
these  characters  can  be  seen  in  the  large  veins  of  the  neck  even  in 
healthy  persons,  but  at  any  rate  they  are  then  scarcely  appreciable.  In 
order  to  realize  them  satisfactorily,  the  patient  should  assume  a  recum- 
bent posture,  with  the  head  low.  G-enerally  pulsation  can  only  be  seen, 
but  when  very  powerful  it  may  also  be  felt.  Care  must  be  taken  not  to 
mistake  transmitted  arterial  impulse  for  venous  pulsation.  In  order  to 
detect  Ji,lli7ig  from  below,  it  is  requisite  to  press  upon  the  right  external 
jugular  vein  near  the  clavicle,  and  then  draw  the  finger  up  the  neck 
along  its  course,  keeping  up  the  pressure;  the  vein  asu.ally fills  in  jerks. 
■Causes.  1.  When  the  veins  of  the  neck  are  distended,  a  certain  degree 
of  pulsatory  movement  attends  the  act  of  respiration,  each  inspiration 
diminishing  the  distension,  and  each  expiration  increasing  it.  2.  When 
the  right  cavities  of  the  heart  are  ovei'-tilled,  the  systole  of  the  ventricle 
may  cause  a  vibration  to  be  transmitted  through  the  tricuspid  valve  to 
the  blood  in  the  auricle,  and  thence  to  the  veins.  3.  Tricuspid  regur- 
;gitation  often  leads  to  venous  pulsation,  but  usually  this  is  soon  asso- 
ciated with — 4.  Inefficiency  of  the  valves  of  the  veins,  which  renders 
tlie  pulsation  more  marked,  and  which  must  exist  before  there  can  be 
any  filling  from  below.  5.  Right  hypertrophy  considerably  intensifies 
venous  pulsation.  Pulsation  in  connection  with  the  liver  is  occasionally 
noticed,  of  an  expansile  character,  and  associated  with  the  hepatic  vein. 
Sudden  collapse  of  the  jugular  veins  during  the  ventricular  diastole  is 
said  by  Friedreich  to  be  a  sign  of  pericardial  adhesion. 

IV.  Venous  thrill.  A  thrill  is  in  very  exceptional  instances  felt  in 
connection  with  the  veins  of  the  neck.  It  may  accompany  the  pulsation 
just  mentioned  ;  or  may  be  due  to  extreme  aneemia. 

V.  Venous  murmurs.  1.  Venous  hum — Bruit  du  diable."  This  is 
the  only  venous  murmur  which  is  at  all  likely  to  be  met  with,  being  often 
present  in  health  in  some  degree,  but  being  particularly  common  and 
loud  in  cases  of  mai-ked  ansemia.  It  is  best  heard  at  the  junction  of 
the  right  internal  jugular  and  s\ibclavian  veins,  especially  on  twisting 
the  neck  a  little  to  the  left ;  this  murmur  may,  however,  be  extensively 
diffused  along  the  veins,  being  audible  sometimes  over  the  thorax  and 
■over  the  cranium.  It  is  continuous  and  uninteri-upted,  though  not  uni- 
form in  its  intensity;  and  of  variable  quality,  such  as  humming  or 
musical,  buzzing,  rushing,  or  whistling.  Inspiration,  pressure,  and  the 
■erect  posture  intensify  the  venous  hum;  while  it  is  loudest  during  the 
ventricular  systole,  being  in  proportion  to  the  force  and  rapidity  of  the 
cuiTent  of  blood.  2.  Intermittent  venous  murmurs  have  been  described, 
associated  with  aneemia,  tricuspid  regurgitation,  hypertrophy  of  the 
right  heart,  and  other  morbid  conditions,  but  they  must  be  extx'emely 
■exceptional. 
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CHAPTER  XXI. 

GENERAL  THERAPEUTICS  OF  THE  CIRCULATORY 

SYSTEM. 

I.  Therapeutic  groups. — The  action  of  i-emedies  upon  the  circulatory 
system  is  a  very  complicated  subject,  and  one  which  it  is  difficult  to 
discuss  within  a  limited  compass.  All  that  can  be  done  here  is  to 
indicate  the  groups  which  are  usually  recognized,  without  any  reference 
to  their  modes  of  action  ;  and  the  important  members  of  each  group. 
Many  of  the  agents  act  both  on  the  heart  and  vessels  ;  while  not  a  few 
have  very  different  effects,  according  to  the  doses  in  which  they  are  given, 
and  the  method  or  duration  of  their  administration.  The  mutual  rela- 
tion of  the  heart,  the  blood-vessels,  and  the  blood  to  each  other  is  well- 
known,  and  must  always  he  borne  in  mind  in  connection  with  the  thera- 
peutics of  the  circulatory  system.  Moreovei%  by  affecting  this  system 
the  functions  of  other  important  organs  are  often  influenced,  and  the 
effects  thus  produced  may  again  I'eact  upon  the  cardio-vascular 
apparatus.  The  several  groups  may  be  considered  in  the  following 
order : — 

1.  Cardiac  Stimulants. — These  quickly  excite  the  action  of  the  heart, 
causing  it  to  beat  more  vigorously,  and  usually  with  greater  frequency, 
thus  promoting  the  rapidity  and  force  of  the  circulation.  Many  of 
them  at  the  same  time  cause  dilatation  of  the  arterioles,  and  thus  aid 
the  flow  of  blood.  Cardiac  stimulants  are  either  employed  for 
temporary  purposes,  to  rouse  the  heart  into  activity  when  it  threatens 
to  fail,  as  in  syncope  ;  or  to  keep  up  its  strength  at  intervals  during  a 
more  or  less  prolonged  illness,  as  in  low  febrile  or  inflammatory  diseases. 
The  chief  medicinal  agents  belonging  to  this  group  are  ammonia  and 
carbonate  of  ammonium,  in  all  forms,  the  aromatic  spirit  being  a  valu- 
able preparation  ;  alcohol,  especially  brandy  or  other  spirit,  and 
champagne  ;  the  several  ethers  and  chloi'oform  at  first ;  nitrite  of  amyl 
by  inhalation,  which  markedly  increases  the  frequencj^  but  only  slightly 
the  force  of  the  heart's  beats ;  oil  of  turpentine  ;  the  ordinaiy  volatile- 
oils  ;  camphor ;  sumbul,  valerian,  musk,  and  asafoetida  ;  coca  and 
cocaine ;  opium  in  small  doses,  especially  useful  when  a  persistent 
action  is  required  ;  belladonna  and  atx'opine  and  allied  drugs  at  first; 
and  strychnine.  Digitalis  audits  group  are  also  used  to  strengthen  the 
action  of  the  heart,  but  they  are  more  convenientlj^  included  under 
another  class.  Tea  and  coffee  are  remedies  usually  at  hand  which  may 
prove  serviceable  in  some  cases.  Among  local  methods  for  exciting  the 
heart  may  be  mentioned  gentle  tapping  Avith  the  finger  over  the  pra?- 
cordium;  the  application  of  heat  or  rubefacients;  and  the  use  of  the 
continuous  current.  The  organ  can  also  be  reflexly  stimulated  by  the 
use  of  smelling  salts,  flagellation  or  flicking  the  surface  with  wet  towels, 
and  in  other  ways.  Transfusion  of  blood  may  be  called  for  under  special 
circumstances. 

2.  Cardiac  Sedatives  and  Depressani s— When  the  heart  is  acting 
excessively,  whether  in  frequency  or  force,  or  in  both  respects,  a  cardiac 
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sedative  is  employed  to  subdue  this  over-activity,  and  to  bring  it  down 
to  the  normal  state.  In  some  conditions  it  is  necessary  to  go  beyond  this 
point,  and  to  produce  a  depressant  effect  upon  the  organ.  The  principal 
measures  or  agents  which  may  be  more  definitely  used  for  these 
purposes  are  removal  of  blood,  especially  by  venesection  ;  antimonial 
preparations,  particularly  tartarated  antimony;  aconite;  green  helle- 
bore ;  ipecacuanha ;  colchicum  ;  bromides  ;  hydrocyanic  acid  ;  chloral 
hydrate;  opium  and  morphine;  the  atropaceous  group,  especially  bella- 
donna and  atropine.;  calabar  bean  or  physostigmine  ;  and  ergot. 
Sevei-al  other  drugs,  which  have  at  first  an  opposite  effect,  tend  to 
depress  the  cardiac  action  at  a  later  period,  such  as  digitalis  and  its 
allies,  chloroform,  nitrite  of  amyl  and  other  nitrites,  and  camphor.  In 
certain  conditions  salts  of  potassium,  especially  the  nitrate  or  iodide, 
are  administered  with  the  view  of  depressing  the  cardiac  action ;  and 
also  acetate  of  lead.  Other  agents  which  may  be  employed  as  cai-diac 
sedatives  are  swallowing  ice  rapidly  in  considerable  quantity  ;  and  local 
application  of  cold  or  counter-irritation  over  the  prascordial  region. 
Emetics,  purgatives,  diuretics,  and  diaphoretics  have  a  more  or  less 
depressant  effect  upon  the  circulation.  The  warm  bath  when  prolonged 
has  a  powerful  action  of  this  kind. 

3.  Cardiac  Tonics  and  Regulators. — The  agents  belonging  to  these 
groiips  are  of  most  frequent  service  in  dealing  with  organic  diseases  of 
the  heart,  their  effects  being  usually  produced  more  gradually  than  is 
the  case  with  the  other  groups,  and  being  more  persistent.    As  generally 
understood,  a  cardiac  tonic  is  a  remedy  which  exercises  a  controlling, 
regulating,  or  inhibitory,  as  well  as  a  strengthening  influence  upon  the 
heart,  thus  promoting  efliciency  in  its  action,  and  a  more  perfect  cir- 
■culation.    The  frequency  of  its  beats  is  diminished,  often  considerably, 
and  any  tendency  to  irregularity  or  intermittency  is  checked  ;  while 
the  force  of  the  ventricular  contractions  is  markedly  increased.    At  the 
same  time  a  typical  agent  of  this  class  stimulates  the  vaso-motor 
apparatus,  thus  promoting  arterial  tension.    When  analyzed  the  total 
result  is  that  the  diastole  is  lengthened,  and  the  ventricles  are  well-filled  ; 
the  ventricular  cavities  are  thoroughly  emptied  ;  the  arteries  are  propei'ly 
filled,  and  are  kept  in  this  state  ;  while  the  veins  are  duly  relieved  of 
blood.    Other  agents  which  may  be  regarded  as  tonics  to  the  heart 
merely  improve  its  muscular  nutintion  or  tone  ;  and  thus  permanently 
strengthen  its  beats.    The  principal  cardiac  regulators  and  tonics  are 
digitalis,  which  is  universally  recognized  as  the  typical  member  of  this 
group,  its  active  principle,  digitalin,  being  also  used ;  strophanthus  and 
strophanthin,  now  much  employed;  convallaria;  casca  bark;  squill; 
senega ;  cactus  grandiflora ;  caffeine  ;  sparteine  ;  and  chloride  of  barium. 
Other  valuable  remedies,  acting  chiefly  as  tonics,  include  nux  vomica  and 
strychnine;  quinine;  preparations  of  arsenic;  and  compounds  of  iron. 
Local  electrical  treatment  and  massage  may  also  be  employed  as  cardiac 
tonics. 

4.  Vasctilar  Stimulants — Vaso- dilators. — It  has  been  incidentally  noted 
in  connection  with  the  cardiac  groups  that  several  of  the  agents  belong- 
ing to  these  groups  affect  the  arteries  at  the  same  time.  There  are 
some,  however,  which  are  used  more  particularly  for  their  effects  upon 
the  vessels,  and  these  demand  sejjarate  notice.  Vascular  stimulants 
produce  more  or  less  dilatation  of  the  arteries,  and  thus  promote  the 
flow  of  blood.  They  may  be  general  or  local.  The  former  include  such 
drugs  as  solution  of  acetate  or  citrate  of  ammonium,  Dover's  powder,  with 
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certain  alteratives,  as  sulphur  and  guaiacum  resin.  Local  vascular 
stimulation  may  be  effected  by  heat,  or  heat  and  moisture;  friction, 
especially  with  stimulant  liniments  ;  mild  irritants  ;  or  douching! 
There  is  a  remaikable  class  of  agents  now  much  employed  for  definite 
purposes,  which  cause  very  rapid  or  even  instantaneous  dilatation 
of  the  arteries  all  over  the  body,  and  these  may  be  specially  termed 
vaso-tUlaiors.  They  include  chiefly  the  nitrites,  especially  nitrite  of 
amyl  and  nitro-glycerine,  and  to  a  less  degree  spirit  of  nitrous  ether 
and  niti'ite  of  sodium.  Belladonna  and  atropine  have  also  a  marked 
effect  in  relaxing  the  peripheral  vessels.  Digitalis,  in  the  later  stages 
of  its  action,  dilates  the  arteries. 

5.  Vascular  Sedatives — Vaso-contractors. — These  produce  the  opposite 
effect,  causing  diminution  in  the  calibre  of  the  arteries,  and  conse- 
quently subduing  the  activity  of  the  circulation.  Many  astringents  act 
thus,  both  generally  and  locally;  but  the  moi"e  prominent  vaso-con- 
tractors are  ergot  and  ergotin,  hamamelis,  and  nux  vomica  or 
strychnine.    Cold  is  a  valuable  local  agent  of  this  class. 

II.  Methods  of  Administration. — In  an  ordinary  way  remedies  em- 
ployed to  affect  the  circulatory  system  are  administered  b,y  the  moutli. 
Some  of  them  act  in  a  reflex  manner  from  the  stomach  ;  but  as  a  rule 
they  are  quickly  absorbed,  and  so  speedily  influence  the  heart  and  vessels. 
When  patients  cannot  swallow,  as  well  as  under  special  circumstances, 
these  remedies  can  be  introduced  per  rectum,  and  rapid  effects  may  be 
thus  produced.  Certain  agents  act  mainly  and  most  speedily  upon  the 
circulatory  system  when  inhaled,  as  is  well-exemplified  by  nitrite  of 
amyl.  Subcutaneous  injection  is  another  most  valuable  method  of  ad- 
ministration in  relation  to  this  sj'Stem,  especially  in  sudden  or  grave 
cases  ;  and  it  may  even  be  desirable,  under  exceptional  circumstances, 
to  inject  remedies  directly  into  a  vein. 

III.  Auxiliary  Therapeutic  agents. — The  moi-e  important  effects 
■which  can  be  produced  in  connection  with  the  heart  and  vessels 
through  the  blood  have  been  already  alluded  to ;  but  it  may  be 
further  noted  that  the  circulation  can  be  locally  influenced  by  dry- 
cupping  and  other  methods  which  modify  its  distribution.  Among 
the  factors  which  more  or  less  influence  the  cii'culatory  functions, 
and  which  in  a  large  number  of  instances  require  careful  considera- 
tion in  relation  to  the  treatment  of  cardiac  affections,  must  b(" 
specially  mentioned  rest  and  exercise  ;  posture  ;  food  and  digestion  : 
the  conditions  of  the  air  inhaled  ;  the  habits  of  the  patient,  as  regards 
alcohol,  tobacco,  tea,  drugs,  and  other  injurious  articles  in  common  use : 
and  causes  acting  through  the  nervous  system,  such  as  want  of  sleep, 
mental  excitement  or  overwork,  worry  or  anxiety,  and  the  like.  While, 
as  pointed  out  in  relation  to  the  respiratory  system,  pulmonary  affections 
may  be  influenced  through  the  heart,  so,  on  the  other  hand,  may  the 
heart  be  not  uncommonly  materially  hel])ed  by  relieving  certain  con- 
ditions of  the  respiratory  organs.  Finally,  it  must  be  noted  that  the 
removal  of  any  physicardifficulty  which  embarrasses  the  cardiac  move- 
ments is  a  most  important  indication  in  treatment,  if  this  is  practicable, 
such  as  that  due  to  pleuritic  effusion,  pneumothorax,  ascites,  or  an 
abdominal  tumour.  There  is  one  irremovable  physical  condition,  how- 
ever, which  often  materially  interferes  with  the  action  of  remedies  upon 
the  heart,  and  which  is  very  apt  to  be  overlooked  when  present,  namely^ 
pericardial  adhesion. 
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CHAPTER  XXII. 

ON  CERTAIN  SYMPTOMS  AND  FUNCTIONAL  DISORDERS 
CONNECTED  WITH  THE  HEART. 

I.  DiSORDKKED  CaKDIAC  AcTION. — PAriPtTATIOX. 

The  cardiac  aetion  is  liable  tonuraerons  disorders,  and  special  terms  are 
now  in  common  use  to  designate  certain  of  these  derangements.  Without 
entering  into  details,  it  must  suffice  to  say  that  the  action  of  the  heart 
may  be  excessive,  the  organ  beating  too  powerfully,  and  at  the  same 
time  in  most  cases  too  frequently  ;  irritable  ;  tumultuous  and  laboured  ; 
feeble,  even  almost  to  extinction  ;  ii-regular,  unequal,  intermittent,  or 
otherwise  abnormal  in  rhythm — a  group  of  disorders  included  under 
the  term  arrhythmia,  culminating  in  the  extreme  form  of  irregularity 
called  delirium  cordis;  remarkably  rapid,  in  some  instances  attaining 
extreme  frequency — tachycardia;  or,  on  the  other  hand,  peculiarly 
slow — hrachycardia  or  bradycardia.  The  word  palpitation  is  often  used 
very  indefinitely.  It  really  implies  that  the  patient  is  conscious  of 
cardiac  disturbance  which  is  actually  present,  in  the  direction  of  excess 
or  irregularity.  It  is  important  to  bear  in  mind,  however,  that  the 
heart's  action  may  be  seriously  affected,  and  yet  the  patient  be 
altogether  unaware  of  the  fact;  while,  on  the  other  hand,  the  sensations 
complained  of  are  in  some  instances  entii-ely  subjective,  the  organ 
beating  quite  normally.  Cardiac  disorders  are  often  merely  temporary 
and  accidental;  in  other  cases  they  are  more  or  less  pai-oxysmal ;  while 
in  others  again  they  are  persistent,  though  genei"ally  liable  to  exacerba- 
tions. 

2!tiology. — It  must  be  borne  in  mind  that  abnormal  action  of  the 
heart  may  be  physiological — that  is,  it  is  peculiar  to  the  individual,  or  may 
even  run  in  families,  and  cannot  be  referred  to  any  discoverable  morbid 
condition.  This  applies  even  to  ai^parently  serious  disturbances,  such  as 
habitual  irregularity,  intermittence,  or  remarkable  rapidity  or  slowness 
of  the  beats.  The  chief  pathological  causes  of  cai-diac  disorder  may  be 
thus  arranged: — 1.  Acute  or  chronic  organic  diseases  of  the  heart  or  peri- 
cardium. These  may  disturb  the  cardiac  action  either  by  embarrassing 
the  organ,  as  in  the  case  of  iDericardial  effusion  ;  implicating  its  muscular 
tissue,  vessels,  or  nerves  ;  or  interfering  with  the  circulation  at  one  or 
more  of  the  orifices.  When  palpitation  is  associated  with  a  hypertrophied 
heart,  it  may  indicate  that  the  hypertrophy  is  insufficiently  compensa- 
tory, or  that  there  is  commencing  degeneration.  2.  Physical  interference 
with  the  cardiac  movements,  as  from  tight-lacing;  distorted  chest ;  pleuritic 
accumulations  ;  or  abdominal  distension.  3.  Obstruction  in  the  vessels, 
either  from  a  diseased  condition  of  their  walls  ;  or  high  arterial  tension, 
m  connection  with  vascular  spasm,  atheroma  or  calcification,  or 
Bright's  disease.  4.  Acute  or  chronic  affections  of  tlie  lungs  which  inter- 
fere with  the  pulmonary  circulation,  such  as  pnenmonin,  or  bronchitis 
with  emphysema.  5.  Abnormal  slates  of  the  blood,  either  as  regards  its 
quantity  or  quality,  for  example,  plethora,  anoemia,  or  cyanosis;  or  the- 
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oondition  associated  with  gout,  rheumatism,  jaundice,  renal  disease,  or 
the  febrile  state.  6.  Causes  actinc/ through  the  nervous  system.  The  chief 
of  these  are  powerful  or  prolonged  cerebral  excitement,  or  undue  mental 
labour;  sleeplessness;  strong  emotion,  as  from  sudden  joy,  fright,  and 
vaTious  other  familiar  disturbances  of  this  nature;  nervous  disorders, 
such  as  hysteria  or  epilepsy;  the  abuse  of  tea,  coffee,  alcohol,  or 
tobacco ;  certain  drugs,  as  aconite,  digitalis,  belladonna,  lead,  etc. ;  and 
reflex  abdominal  disturbance,  especially  originating  in  the  alimentary 
canal,  the  urinary  apparatus,  or  the  genital  oi^gans.  Palpitation  is  a 
prominent  symptom  in  exophthalmic  goiti^e.  Under  this  head  it  maybe 
also  noticed  that  abnormal  cardiac  action  may  be  associated  with 
organic  disease  of  the  central  nervous  system ;  with  some  lesion  directly 
■affecting  the  vagus  nerve,  the  sympathetic  trunk,  or  the  cardiac  plexus  ; 
■or  with  mental  derangements.  The  disturbances  of  the  heart  observed 
•during  convalescence  from  acute  febrile  and  inflammatory  diseases, 
well-exemplified  in  diphtheria,  as  the  result  of  sunstroke,  or  after  pro- 
longed exhaustion  from  any  cause,  also  probably  belong  to  this  category. 
7.  Miscellaneous.  Violent  exertion  is  an  important  cause  to  be  men- 
tioned under  this  group.  It  is  familiar  to  all  that  exercise  increases  the 
action  of  the  heart,  but  when  severe  or  prolonged  it  maybe  the  starting- 
point  of  a  definite  morbid  disturbance  of  this  organ,  which  lasts  a  vari- 
able time.  The  influence  of  high  altitudes  in  originating  cardiac  disorder 
may  also  be  noticed  here,  especially  Avhen  combined  with  over-exertion. 

Sioecial  JEtioJogy. —  Space  will  not  pejnnit  of  any  lengthy  considera- 
tion of  the  special  causes  of  particular  forms  of  cardiac  disorder,  but  a 
few  of  the  more  prominent  points  may  be  noticed. 

Irregularity  of  the  heart's  action  is  frequently  a  serious  indication  of 
deficient  heart-power.  Thus  it  is  often,  but  by  no  means  necessarily, 
associated  with  grave  organic  disease,  such  as  dilatation,  fatty  degenera- 
tion, or  mitral  disease,  especially  mitral  stenosis  ;  or  with  low  conditions 
of  the  system,  as  in  malignant  fevers.  In  some  persons  the  heart  is  more 
•or  less  habitually  irregular  for  no  definite  reason,  or  it  becomes  thus  dis- 
ordered from  very  slight  causes,  the  disturbance  being  functional. 

Intermittency  signifies  that  there  is  a  complete  arrest  in  the  ventricular 
•contractions,  until  two  or  sometimes  more  auricular  contractions  have 
occm*red,  which  seem  to  be  required  before  sufiicient  blood  is  sent  into 
the  ventricle  to  rouse  it  into  activity.  The  conditions  with  which  it 
is  chiefly  associated  are  fatty  degeneration  of  the  heart ;  aortic  disease  ; 
hypertrophy  with  dilatation,  or  dilatation  alone  ;  irritation  of  the  vagus 
nerve,  either  at  its  root  from  cerebi'al  disease,  or  in  its  course  from 
pressure  upon  it  by  a  tumour;  the  advanced  stages  of  severe  fevers; 
diseases  of  the  lungs  causing  great  obstruction  to  the  circulation ;  or 
mere  nervous  disorder  of  the  heart.  Intermittency  may  even  be  brought 
on  voluntarily,  by  holding  the  breath. 

The  irritable  heart  was  first  described  by  Da  Costa  as  occurring 
in  soldiers  during  the  American  Wars,  and  brought  on  by  hard  field 
service,  diarrhoea,  fevers,  and  other  depressing -causes,  especially  acting 
upon  persons  of  nervous  temperament  under  circumstances  of  intense 
excitement.  Similar  cases  have  been  recognized  in  our  own  army  ;  and 
also  in  civil  life,  induced  more  particularly  by  over-work,  combined  with 
Avorry  and  anxiety.  Cardiac  disturbances  originating  in  high  altitudes 
may  also  assume  the  irritable  form. 

Changes  in  the  mere  rapidity  of  the  heart's  action  may  be  due  to 
various  causes.  There  is  one  peculiar  class  of  cases,  named  paroxysmal 
tachycardia   or   "heart-hurry,"  which  is  regarded   as  idiopathic  or 
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-essential,  and  has  been  attributed  to  discliarging  lesions  affecting  the 
acoelex'ator  centres. 

I-'redisposing  causes. —  Occupation,  mode  of  living,  habits,  and 
Tarious  other  circamstances  predispose  to  cardiac  disorders.  The 
individuals  most  frequently  affected  are  young  adults,  and  persons 
beyond  middle  age  ;  females  ;  nervous  or  neurotic  subjects  ;  gouty  people  ; 
and  fat,  flabby  individuals,  Avho  live  highly,  and  are  habitually 
dyspeptic  and  flatulent.  An  attack  of  palpitation  is  often  brought  on 
hy  some  evident  cause ;  and  exertion  of  any  kind  predisposes  to  such 
•  disturbance  under  a  variety  of  circumstances. 

Symptoms. — An  attack  of  palpitation  is  generally  accompanied  with 
increased  frequency  and  abruptness  of  the  heart's  beats,  as  well  as  with 
augmented  force,  especially  when  the  paroxysm  is  severe.  The  action 
may  be  quite  regular;  or  attended  with  various  forms  of  irregularity,  or 
with  in'termittency.  There  is  also  frequently  more  or  less  inequality  in 
the  force  of  the  cardiac  pulsations.  Various  unpleasant  subjective  sensa- 
tions are  usually  experienced  over  the  cardiac  region,  the  patient  being 
•conscious  of  the  heart's  action,  and  this  may  be  accompanied  with  a 
sense  of  rolling,  jogging,  sudden  falling  back,  jumping  into  the  throat, 
or  other  indefinable  feelings — prcecordial  distress  or  anxiety.  There  is 
occasionally  considerable  pain,  which  may  be  almost  anginal,  and  this  is 
relieved  in  some  cases  by  pressure.  Sevei'e  jjaroxysms  of  cardiac  dis- 
order are  often  attended  with  very  serious  symptoms,  such  as  faintness, 
occasionally  ending  in  actual  syncope,  especially  in  cases  of  palpitation 
due  to  nervous  exhaustion ;  dyspnoea,  with  hurried  breathing,  and 
inability  to  "  catch  the  breath  flushing  of  the  face,  with  a  sense  of 
heat ;  headache,  giddiness,  disturbed  vision,  and  noises  in  the  ears ; 
profuse  perspiration ;  and  cold,  clammy  extremities.  Sometimes  there 
is  much  anxiety  and  fear  of  dissolution.  The  radial  pulse  usually  cor- 
responds to  the  heart's  beats,  but  not  always  ;  it  varies  in  its  characters, 
but  is  not  uncommonly  small  and  weak,  even  when  the  heart  is  acting 
violently,  and  the  large  arteries  throb  powerfully. 

The  duration  and  severity  of  a  fit  of  palpitation  vary  greatly,  the  symp- 
toms being  usually  more  serious  when  there  is  irregularity  of  the  heart's 
action.  The  paroxysm  is  often  terminated  by  profuse  diuresis  of  light- 
coloured  urine;  or  a  sense  of  much  exhaustion  follows,  which  calls  for  a 
prolonged  sleep.  The  palpitation  induced  by  drinking  strong  tea  is 
sometimes  of  a  very  distressing  character. 

The  "iri'itable  heart"  is  characterized  by  a  variable  degree  of  palpi- 
tation, often  brought  on  by  exertion,  or  occurring  when  the  patient  is 
in  bed,  especially  when  lying  on  the  left  side,  and  frequently  attended 
Avith  much  distress  ;  a  small  and  rapid  pulse,  easily  compressible,  and 
much  influenced  by  posture  ;  often  pain  about  the  cardiac  region  and 
left  shoulder ;  embarrassed  breathing ;  and  various  nervous  plienomena. 
It  is  often  very  intractable. 

In  paroxysmal  taohycardia  the  onset  is  sudden,  and  the  beats  of  the 
heart  may  speedily  reach  200  or  even  230  25er  minute.  The  acceleration 
of  the  cardiac  action  appears  to  be  due  to  shortening  of  the  diastole. 
Subjective  disturbance  is  by-no-means  always  experienced.  The  attacks 
may  be  short  or  prolonged ;  and  tliey  come  on  at  more  or  less  definite 
intervals.  The  condition  is  rarely  cured ;  and  a  fatal  result  may  ulti- 
mately take  place. 

Irrecjularity  of  the  heart  is  often  attended  with  very  unpleasant 
sensations ;  and  these  are  usually  still  worse  if  there  is  intermittency, 
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when  there  may  be  an  intense  dread  of  impending  death.  In  some 
cases,  howevei",  the  patient  is  not  conscious  of  these  disorders,  even 
Avheu  they  are  pronounced. 

Physical  Signs. — Pliysical  examination  reveals  the  actual  nature 
of  any  cardiac  disorder,  and  some  forms  can  only  be  thus  made  out. 
The  signs  will  of  coui\se  depend  npon  whether  the  heart  is  organically 
alfected  or  not,  and  the  nature  of  any  lesions  present.  Those  which 
may  be  associated  with  fits  of  palpitation  are  as  follows  :  — 1.  Impulse  is 
too  extensive  ;  often  strong,  but  not  heaving ;  or  it  may  be  irregular  in 
rhythm  and  force,  jogging,  fluttering,  or  intermittent.  2.  Cardiac 
dulness  is  occasionally  inci'eased  towards  the  right  in  prolonged  cases, 
from  over-distension  of  the  right  cavities  with  blood.  3.  Heart-sounds 
are  often  louder  than  natural,  with  a  marked  tendency  to  reduplication; 
or  they  may  reveal  irregularity  or  inequality  of  action,  or  intermittency. 
4.  Occasional!}^  a  temporary  systolic  murmur  may  be  heard  at  the  base- 
of  the  heart,  or  at  the  left  apex,  the  latter  being  attributed  to  irregular 
action  of  the  musculi  papillares. 

Diagnosis. — The  first  point  as  regards  diagnosis  is  to  determine  the- 
nature  of  the  disturbance  of  the  heart's  action  with  which  we  have  to 
deal  in  the  case  under  observation.  Then  we  must  endeavour  to  find 
out  its  cause  or  causes ;  and  to  ascertain  whether  it  is  associated  with 
any  organic  disease.  Often  a  satisfactory  conclusion  can  only  be  arrived 
at  by  making  a  thorough  physical  examination ;  and  by  taking  into  con- 
sidei'ation  all  the  circumstances  of  the  particular  case.  The  impulse  of 
an  excited  heart  differs  from  that  of  hypertrophy  in  not  being  heaving 
in  quality,  however  strong  it  may  be. 

Prognosis. — This  will  depend  greatly  upon  the  cause  of  the  dis- 
turbed action,  and  especially  upon  the  presence  and  nature  of  any 
organic  disease.  It  must  not  be  thought,  however,  that  simple  palpi- 
tation is  of  little  moment,  for  it  may  prove  ver}''  serious.  Irregularity  or 
even  intermittency  is  by-no-means  a  certain  sign  of  organic  disease,  as 
both  these  disorders  may  be  merely  functional,  but  they  must  never  be 
made  light  of.  Cases  of  irritable  heart  and  paroxysmal  heart-hurry  are 
usually  very  difficult  to  cure,  and  may  give  occasion  for  much  anxiety. 

Treatment. — 1.  During  a  paroxysm  of  palpitation  the  chief  measures 
which  may  be  required  in  any  particular  case  are  to  get  rid  of  every 
source  of  reflex  irritation,  or  of  any  other  obvioLis  cause  of  disturbance; 
to  enjoin  perfect  quiet,  and  calm  the  patient  as  much  as  possible  ;  to 
administer  antispasmodics,  sedatives,  or  stiviulants,  as  may  be  indicated, 
such  as  brandy,  ether,  ammonia,  opium  or  morphine,  hydrocyanic  acid, 
bromide  of  potassium,  tincture  of  henbane,  camphor,'  tincture  of 
lavender,  galbanum,  or  asafoetida,  as  well  as  medicines  which  act  more 
directly  upon  the  heart,  especially  digitalis  ;  and  to  apply  dry  heat  or 
sinapisms  over  the  praecordial  region,  with  heat  to  the  extremities,  if 
required.    The  application  of  ice  is  beneficial  in  some  cases. 

2.  During  the  intervals,  as  well  as  in  chronic  cases,  it  is  necessary 
to  look  to  the  state  of  the  heart,  digitalis  being  often  most  valuable 
for  improving  its  action  when  there  is  muscular  failure;  to  avert 
every  possible  cause  of  fits  of  palpitation,  by  removing  mechanical  pres- 
sure, getting  rid  of  reflex  irritation,  attending  to  the  diet  and  digestive 
organs,  and  regulating  the  habits  generally,  especially  prohibiting  excess 
in  the  use  of  alcohol,  tobacco,  tea,  or  coffee,  as  Avell  as  over-study  and 
other  forms  of  mental  disturbance,  and  venereal  excess  or  masturbation  ; 
to  treat  any  general  condition  or  local  complaint,  such  as  obesity,  gout,. 
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or  renal  disease  ;  and,  if  reqaisite,  to  improve  the  condition  of  the  system 
generally,  bat  especially  that  of  the  nervous  system  and  blood,  by  the 
administration  of  mineral  tonics,  dilate  mineral  acids,  arsenic,  quinine, 
strychnine  or  tincture  of  nux  vomica,  or  various  preparations  of  iron; 
aided  by  the  judicious  employment  of  cold  or  tepid  baths,  douches  with 
friction,  a  pi'oper  amount  of  exercise,  and  change  of  air  and  surround- 
ings. A  mixture  containing  tincture  of  perchloride  of  iron,  nux  vomica, 
and  digitalis  is  often  most  beneficial.  A  belladonna  plaster  may  be  worn 
from  time  to  time  over  the  cardiac  region.  Oertel's  method  of  treat- 
ment, which  will  be  described  later  on,  is  often  of  great  advantage  in 
dealing  witb  functional  disorders  of  the  heart. 

The  principles  of  treatment  applicable  to  the  other  forms  of  cardiac 
disturbance  are  similar  to  those  just  indicated. 

II.  Syncope. — Fainting. 

Pathology  and  3!tiology. — The  phenomena  associated  with  syncope 
are  due  primarily  to  failure  in  the  action  of  the  heart ;  which  is  speedily 
followed  by  symptoms  resulting  from  anaemia  of  the  nervous  centres  ; 
these  being  succeeded  by  failing  pulmonary  functions. 

Exciting  causes. — Some  of  the  causes  to  be  now  mentioned  seem  to 
lead  to  a  condition  allied  to  "  shock,"  in  which  the  thi-ee  chief  systems 
appear  to  be  almost  simultaneously  affected,  though  probably  the 
nervous  centres  are  first  disturbed  ;  and  it  is  not  always  easy  to  deter- 
mine whether  a  case  should  be  regarded  as  one  of  syncope  or  shock. 
They  may  be  arranged  under  the  following  heads  : — 1.  Want  of  blood  in 
the  cavities  of  the  heart,  from  rupture  of  its  walls  or  of  a  large  vessel, 
or  any  form  of  severe  hfBmorrhage  ;  obstruction  in  the  principal  veins  ; 
or  sudden  removal  of  pressure  from  the  great  vessels,  as  when  syncope 
follows  tapping  for  ascites.  2.  Inadequate  supply  of  blood  to  the  cardiac 
walls,  as  from  obstruction  of  the  coronary  arteries  ;  or  a  supply  of 
impure  blood,  as  in  low  fevers,  or  when  a  syncopal  attack  comes  on  in  a 
hot  and  crowded  room.  .3.  Partial  or  complete  paralysis  of  the  muscular 
tissue  of  the  heart,  either  from  some  organic  ch  ange ;  or  from  nervous 
disturbance,  either  centric,  reflex,  or  intrinsic  in  origin.  Kumerous 
causes  of  syncope  act  in  this  way,  such  as  fatty  and  other  degenerations 
of  the  heart,  fatty  infiltration,  flabby  dilatation,  or  a  weak  or  atrophic 
state  of  this  organ  in  certain  chronic  diseases,  for  example,  cancer  or 
phthisis ;  sudden  reflux  of  blood  in  aortic  regurgitation ;  various  poisonous 
substances,  such  as  aconite,  tobacco,  prussic  acid,  antimony  ;  strong-  or 
depi'essing  emotions, under  which  may  be  mentioned  the  sight  of  blood,  or 
of  an  injury  to  or  operation  upon  an  individual ;  severe  cerebral  lesions  ; 
long  continuance  in  a  warm  bath ;  reflex  disturbance  from  bad  smells  or 
unpleasant  sounds  ;  pain  of  any  kind;  extensive  burns;  the  passage  of 
a  catheter;  a  shock  to  the  sympathetic  trunk,  as  from  a  blow  in  the 
epigastrium  ;  drinking  cold  water  when  the  body  is  heated  ;  indigestible 
food,  or  over-eating  after  fasting.  Lightning  sometimes  kills  in  this 
way.  4.  Continued  spasmodic  contraction  of  the  heart.  5.  Mechanical 
pressure  upon  or  embarrassment  of  the  heart  from  without,  as  in  some  cases 
'if  pericardial  effusion,  or  extensive  left  pleuritic  effusion  or  pneumo- 
thorax. 

The  chief  predisposing  causes  of  syncope  are  early  adult  age ;  the 
female  sex ;  a  nervous  temperament;  and  general  weakness,  with  an 
impoverished  condition  of  the  blood. 
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Anatomical  Characters. — The  state  of  the  heart  varies  considerably- 
according  to  the  cause  of  the  syncope.  After  great  loss  of  blood  it  is 
usually  contracted  and  empty.  When  the  walla  are  paralyzed,  the 
cavities  are  dilated,  and  contain  more  or  less  fluid  or  coagulated  blood. 
The  lungs  are  usually  ancemic ;  and  the  nervous  centres  markedly  so. 

Symptoms. — Syncope  may  come  on  quite  suddenly,  or  may  even 
cause  instantaneous  death.  In  many  cases,  however,  it  is  gradual  in  its 
onset,  there  being  premonitory  symptoms,  differing  in  different  cases, 
befoi'e  actual  insensibility  occurs.  These  are  a  sense  of  faintness, 
giddiness,  and  trembling,  with  sinking  in  the  epigastrium,  nausea,  or 
sometimes  vomiting;  pallor,  especially  of  the  face,  with  drawn  features; 
chilliness  and  shivering,  or  in  some  cases  a  sense  of  heat,  there  being  at 
the  same  time  cold,  clammy  perspiration;  a  very  rapid,  small,  and 
weak  pulse,  tending  to  become  irregular  and  slow,  though  the  large 
arteries  may  throb  ;  hurried,  irregular,  or  gasping  breathing,  often 
attended  with  sighing  ;  great  restlessness,  and  occasionally  slight  con- 
vulsive movements  ;  mental  confusion  ;  and  disturbance  of  the  sen.ses 
of  sight  and  hearing,  indicated  by  more  or  less  dim  vision,  extreme 
sensibility  to  light,  and  noises  in  the  ears.  When  the  .syncopal  state 
is  established  the  symptoms  are  absolute  insensibility,  with  dilatation 
of  the  pupils ;  death-like  pallor,  with  cold  and  clammy  sweats ;  a 
slow  and  extremely  weak,  irregular,  or  actually  impei-ceptible  pulse 
infrequent  and  irregular  respiration,  which  may  iiltimately  cease 
altogether.  Not  uncommonly  convulsive  movements  are  observed; 
and  the  sphincters  may  be  relaxed,  with  involuntary  discharge  of  fa?ces 
and  urine.  Examination  of  the  heart  reveals  feebleness  or  complete 
absence  of  the  cardiac  impulse  and  sounds,  especially  the  systolic 
sound. 

The  syncopal  condition  lasts  a  variable  time,  and  either  ends  in  death 
or  recovery.  In  the  latter  case  very  uncomfortable  sensations  are 
usually  experienced  during  the  restoration  of  the  patient  to  conscious- 
ness, this  being  often  attended  with  palpitation,  vomiting,  or  convulsive 
movements. 

Treatment. —  1.  Any  obvious  reflex  cause  of  syncope  should  be  at 
once  removed.    2.  It  is  most  important  to  attend  to  the  posture  of  the 
patient,  which  should  usually  be  horizontal,  with  the  head  low.  Faint- 
ing may  not  uncommonly  be  prevented,  when  thi'eatened,  by  bending 
the  body  forwards,  and  hanging  the  head  down  between  the  knees  as  far 
as  possible.    3.  All  clothing  should  be  loosened  about  tbe  neck  and  chest, 
and  abundance  of  fresh  air  admitted.    The  sufferer  should  be  removed 
from  a  hot  or  stuffy  room,  and  oflicious  persons  must  be  pi'evented 
from  crowding  around.     4.  The  application  of  smelling-salts  to  the 
nostrils;  dashing  cold  water  in  the  face ;  or  friction  along  the  limbs  and 
over  the  heart,  either  with  the  hand  alone  or  with  some  stimulating 
liniment,  will  often  restore  vitality.    5.  The  internal  administration  of 
stimulants,  such  as  brandy,  wine,  aromatic  spirit  of  ammonia,  or  ether, 
is  most  useful,  and  if  these  agents  cannot  be  swallowed,  and  there  is 
evident  danger,  stimulant  enemata  should  be  employed,  or  in  grave 
cases  ether  must  be  injected  subcataneously.    In  some  cases  hypodermic 
injection  of  digitalin  and  strychnine  may  be  called  for.  6.  Attemjits  may 
be  made  to  conflne  the  blood  to  the  central  organs,  by  making  pressure 
on  the  arteries  of  the  limbs  by  the  aid  of  the  lingers  or  of  tourniquets, 
warmth  being  maintained  in  the  parts  thus  deprived  of  blood  by  means 
of  hot  bottles  and  friction.    7.  Sinapisms  or  turpentine  stupes  over  the 
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prsecordium should  be  employed,  if  necessary;  and  in  danoferotis  cases  of 
syncope  the  judicious  employment  of  galvanism,  artificial  respiration, 
and  transfusion  are  the  most  potent  remedial  means  available.  The 
last  is  particularly  called  for  if  the  syncope  is  due  to  great  loss  of  blood. 
Gentle  tapping  over  the  cardiac  region  has  been  found  useful  in  rousing 
the  heart  to  activity  in  cases  of  fainting. 

III.  Angina  Pectoris — Stenocardia — Suffocative  Breast-pang. 

Pathology  and  JEtiology. — There  has  always  been  much  difference 
of  opinion  as  to  the  explanation  of  the  symptoms  which  characterize  an 
attack  of  angina  pectoris,  and  as  to  the  condition  of  the  heart  during 
the  paroxysm.  Formerly  the  complaint  was  generally  regarded  as 
neurotic,  originating  in  some  disturbance  of  the  cardiac  i:)lexus,  and  lead- 
ing, according  to  one  view,  to  spasm  or  cramp,  according  to  another  view, 
to  paralysis  of  the  walls  of  the  heart.  That  some  cases  of  angina  are  due 
to  such  disturbance  is  unquestionable,  and  this  is  borne  out  by  experi- 
ment, as  well  as  by  clinical  and  pathological  observation.  It  may  thus 
arise  fi'om  intrinsic  cardiac  disorder;  direct  irritation  of  the  cardiac 
branches  of  the  vagus  ;  or  reflex  excitement,  especially  originating  in 
certain  of  the  abdominal  organs.  Another  view  is  that  it  is  a  mere 
neuralgia,  which  may  be  correct  in  certain  cases.  The  pathology  of  most 
cases  of  true  angina  pectoris  is  at  present,  however,  usually  explained 
in  an  entirely  diiferent  way.  It  is  believed  that  the  condition  arises 
from  general  vaso-motor  spasm,  due  to  increased  stimulation  of  the  vaso- 
motor nerve-centres,  which  leads  to  spasmodic  contraction  of  the 
arteries  and  arterioles,  and  this  causes  acute  distension  of  the  left 
cavities  of  the  heart,  which  are  consequently  embarrassed  and  act  with 
difficulty,  being  unable  to  empty  themselves  perfectly.  During  a 
paroxysm  there  is  in  some  instances  a  marked  rise  in  blood-pressure, 
with  increased  arterial  tension.  Should  an  attack  prove  fatal,  the  heart 
will  stop  acting  in  a  state  of  full  distension,  and  at  post-mortem  exami- 
nations it  is  generally  found  flaccid  rather  than  rigidly  contracted. 
Dr.  Gairdner  has  suggested  that  the  condition  is  aggravated  by  cardiac 
antemia,  due  to  vaso-motor  spasm  of  the  smaller  arteries  in  the  walls  of 
the  heart  itself. 

In  the  lai'ge  majority  of  cases  angina  pectoris  is  associated  with  organic 
disease  of  the  heai-t  or  pericardium,  and  some  change  in  the  nutrition 
of  the  organ  has  always  been  found  in  fatal  cases.  The  morbid  conditions 
which  have  been  most  commonly  observed  are  extensive  atheroma  or 
calcification  of  the  aorta  and  coronary  artei"ies;  aortic  regurgitation ; 
fatty  degeneration  of  the  heart;  and  flabby  dilatation.  Anginal  attacks 
do,  however,  no  doubt  occur  in  cases  in  which  the  heart  seems  to 
be  structurally  healthy,  and  these  are  the  cases  where  there  is  compar.a- 
tively  little  danger,  the  organ  being  capable  of  recovery  from  the 
sudden  distension  to  which  it  is  subjected;  the  danger  increases  in  pro- 
portion to  the  degree  and  extent  of  dilatation  or  degeneration  of  the 
cardiac  walls.  In  fatal  cases  the  coronary  arteries  or  their  orifices  are 
almost  invariably  found  to  be  affected.  Changes  have  been  described 
in  the  cardiac  nerves,  but  their  relation  to  angina  is  not  in  any  way 
definife. 

With  regard  to  the  exciting  causes  of  angina  pectoris,  the  first  attack 
can  seldom  be  attributed  to  any  obvious  cause,  except  undue  bodily 
exertion.    It  has  been  described  as  usually  occurring  while  the  patient 
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is  walking  up  a  hill,  against  the  wind,  after  a  meal,  and  especially  after 
breakfast.  _  Not  uncommonly  subsequent  attacks  come  on  after  the  first 
sleep  at  night.  Sudden  or  powerful  agitation,  and  various  forms  of 
emotion,  may  bring  on  a  paroxysm.  Exposure  to  external  cold  is  not  an 
uncommon  cause,  which  probably  acts  by  producing  contraction  of  the 
cutaneous  vessels.  Anginal  seizures  may  also  arise  from  reflex  disturb- 
ance in  connection  with  the  abdominal  organs,  as  after  heavy  meals, 
indigestible  food,  or  dyspepsia  and  flatulent  distension.  One  form  may 
depend  upon  direct  irritation  of  the  cardiac  nerves  by  growths. 

Certain  distinct  predisposing  causes  of  angina  pectoris  have  been  made 
out,  namely,  the  male  sex;  advanced  life,  true  angina  being  rarely 
observed  under  45  to  50  years  of  age;  and  a  high  social  position. 
Several  eminent  men  have  died  from  this  complaint.  It  is  believed  to 
be  connected  with  the  gouty  diathesis,  and  imperfect  anginal  attacks 
are  fi'equently  observed  in  gouty  persons,  also  occurring  comparatively- 
early  in  life  in  individuals  whose  fathers  have  died  of  angina 
(Fothergill). 

Symptoms. — An  attack  of  angina  pectoris  comes  on  as  a  rule  with, 
abrupt  suddenness,  but  warnings  of  its  approach  are  occasionally  present, 
in  the  way  of  curious  sensations  or  slight  pain  about  the  cardiac  region. 

The  chief  symptom  is  an  intense  pain  in  some  part  of  the  prajcordial 
region,  generally  referred  to  mid-sternum,  which  may  amount  to  the 
most  excruciating  torture.  In  character  it  is  described  as  shooting, 
plunging,  tearing,  aching,  gnawing,  sickening,  or  burning,  but  it  is 
often  indescribable.  At  the  same  time  a  feeling  of  oppression  or 
constriction  is  experienced  across  the  chest,  as  if  it  were  being  forcibly 
compressed  and  could  not  be  expanded,  attended  with  a  sense  of  suffo- 
cation and  inability  to  breathe,  though  this  act  is  not  really  interfered 
with,  and  there  is  not  the  least  indication  of  cyanosis.  If  a  deep  breath 
can  be  taken  and  held,  this  may  relieve  the  pain.  Usuallj^  no  tender- 
ness is  felt,  but  pressure  rather  gives  relief,  though  occasionally  tender- 
ness over  the  sternum  and  adjoining  spaces  is  complained  of.  In  most 
cases  painful  sensations  shoot  from  the  cardiac  region  in  various  direc- 
tions, especially  down  the  left  ai'm,  or,  in  exceptional  instances,  the 
right,  even  to  the  fingers,  in  which  there  may  be  sensations  of  tingling 
or  numbness  ;  upwards  along  the  left  side  of  the  neck  ;  directly  back- 
wards ;  or  round  the  side.  This  is  explained  by  the  anatomical  connec- 
tions of  the  cardiac  nerves. 

The  symptoms  just  described  are  accompanied  with  signs  of  grave 
general  disturbance.  The  face  becomes  pale,  sunken,  and  covered  with 
cold  sweat ;  while  the  expression  is  indicative  of  the  intense  anxiety, 
alarm,  and  dread  of  impending  death  which  the  patient  feels.  In  most 
cases  the  pulse  tends  to  become  feeble,  and  even  fluttering  or  irregular 
if  the  attack  is  prolonged,  though  at  first  there  is  often  increased  tension. 
The  general  surface  is  commonly  pale,  cold,  and  dry ;  and  the  patient  may 
feel  chilly,  this  being  accompanied  with  shivering  and  chattering  of  the 
teeth.  Much  will  depend  on  the  condition  of  the  heart  with  which  the 
angina  is  associated,  which  also  necessarily  influences  the  physical  signs. 
Occasionally  vomiting  and  eructations  accompany  the  attack.  The 
patient  is  quite  conscious  at  first,  but  in  prolonged  or  fatal  cases  may 
fall  into  a  state  of  syncope,  and  spasmodic  movements  or  even  general 
convulsions  may  be  observed. 

Usually  an  entire  attack  of  angina  is  made  up  of  several  brief 
paroxysms  with  intermissions,  but  there  may  be  only  one ;  the  morbid 
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sensations  generally  cease  suddenly,  this  being  attended  withi  a  sense  of 
extreme  relief,  tliougli  a  feeling  of  exhaustion  is  afterwards  experienced, 
■which  may  last  for  some  time.  Very  rarely  does  the  first  attack  prove 
fatal,  but  it  may  thus  terminate,  either  suddenly  or  gradually.  Prob<ably 
some  cases  of  sudden  death  are  due  to  angina.  A  marked  feature  of 
the  complaint  is  its  great  tendency  to  recur  under  the  influence  of  very 
slight  exciting  cf  iises. 

In  this  connection  an  affection  may  be  alluded  to,  named  pseudo-angina 
pectoris,  which  is  probably  of  a  neurotic  character,  and  is  met  with 
mainly  among  young  persons,  being  characterized  by  sudden  pain,  a 
feeling  of  distension,  or  other  unpleasant  sensations  about  the  heart, 
palpitation,  disturbance  of  breathing,  faintness  and  giddiness,  pallor  of 
the  face,  and  feeble  pulse.  The  condition  of  the  patient  may  appear  to 
be  really  serious,  but  a  fatal  termination  never  happens.  Often,  how- 
ever, there  is  much  agitation  and  active  movement,  and  the  case  is 
obviously  free  from  danger.  This  complaint  is  chiefly  observed  in  con- 
nection with  anaemia;  various  nervous  disorders,  especially  hysteria; 
or  blood-diseases,  such  as  gout.  Females  are  most  commonly  affected, 
and  it  is  not  infrequent  in  connection  with  the  menopause.  Attacks  may 
be  periodical,  and  are  often  nocturnal.  A  pseudo-anginal  paroxysm  may 
arise  from  undue  exercise  after  a  full  meal.  Frequently  there  is  no 
obvious  cause. 

Prognosis. — True  angina  pectoris  is  a  very  dangei^ous  affection,  but 
the  false  vai'iety  is  not,  therefore  it  becomes  important  to  distinguish 
between  them.  The  presence  and  nature  of  any  organic  cardiac  or 
vascular  lesions  will  necessarily  influence  the  prognosis  materially,  and 
these  can  only  be  determined  by  physical  examination.  Age  has  also  an 
important  bearing  on  the  prognosis,  the  complaint  being  more  serioas 
the  older  the  patient  happens  to  be. 

Treatment. — -1.  In  order  to  prevent  attacks,  anyone  who  is  subject 
to  angina  pectoris  should  avoid  every  possible  exciting  cause,  and  it  may 
be  desii-able  in  severe  cases  that  some  remedy  should  be  carried  in  the 
pocket,  especially  nitrite  of  amyl,  nitro-giycerine,  tincture  of  opium,  or 
brand3^  so  that  it  may  be  made  use  of  immediately,  should  there  be  the 
least  indication  of  the  approach  of  a  pai'oxysm.  At  the  same  time  these 
remedies  must  always  be  used  with  the  strictest  caution ;  as  patients 
are  vei-y  prone  to  get  into  the  habit  of  taking  them  too  freely,  and  thus 
injure  themselves  seriously. 

2.  During  an  attach  any  obvious  source  of  reflex  disturbance,  such  as 
indigestible  food  or  flatulence,  must  be  at  once  got  rid  of.  The  internal 
remedies  indicated  for  the  relief  of  the  symptoms  of  angina  pectoris 
differ  in  ditt'erent  cases.  In  some  sedatives,  antispasmodics,  or  stimulants 
are  called  for,  especially  opium  and  morphine  in  full  doses,  hydi-ate  of 
chloral,  the  various  ethers,  chloroform,  aromatic  spirit  of  ammonia, 
camphor,  and  hot  brandy-and- water.  Digitalis  and  belladonna  are  very 
useful  in  some  instances,  when  the  cardiac  action  is  much  disturbed. 
Inhalations  of  chloroform  or  ether  are  serviceable  in  certain  cases. 
Nitrite  of  amyl,  especially  administered  by  inhalation,  is  now  recognized 
universally  as  one  of  the  most  valuable  agents  in  angina  pectoris,  givino- 
marked  relief,  and  speedily  cutting  short  a  paroxysm.  The  internal 
administration  of  nitro-glycerine  in  minute  doses,  in  the  form  of  tablets 
or  solution,  is  also  very  serviceable;  and  nitrite  of  sodium  has  been  like- 
wise employed.  Subcutaneous  injection  of  morphine  is  of  great  benefit 
in  some  cases.    Cocaine  has  been  found  useful,  especially  combined  with 
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inhalation  of  oxys:en.  Local  ajjplicatwns,  such  as  dry  heat  with  friction 
sinapisms,  or  friction  with  chloroform  or  belladonna  liniment,  may  at 
the  same  time  be  employed.  The  use  of  the  constant  current  has  also 
been  recommended.  Dr.  Gairdner  advocates  warm  mustard  pediluvia, 
with  heat  api3lied  to  the  arms  and  thorax.  Hot  applications  are  particu- 
larly indicated  if  cold  has  induced  an  angiual  attack.  In  a  gouty  person 
the  joints  of  the  feet  should  be  irritated. 

3.  Biiring  the  intervals  the  treatment  indicated  is  that  which  applies 
to  cardio-vascular  afPections  in  general,  in  the  way  of  regulating  the 
diet  and  digestive  organs ;  attending  to  the  general  and  constitutional 
condition,  as  well  as  to  the  heart  and  vessels,  and  the  state  of  the  blood  ; 
and  to  all  hygienic  matters.  The  gouty  state  must  be  especially  borne 
in  mind.  The  continued  administration  of  full  doses  of  iodide  of 
potassium  or  sodium  has  been  advocated  for  the  cure  of  angina  pectoris, 
especially  if  there  is  a  history  of  syphilis.  Cocaine  has  also  been  recom- 
mended to  prevent  the  recurrence  of  the  paroxysms.  Tepid  or  cold  baths- 
followed  by  friction,  and  change  of  air  and  scene,  are  often  beneficial. 
A  belladonna  plaster  may  be  worn  from  time  to  time  over  the  cardiac 
region. 

For  pseudo-angina  pectoris  similar  remedies  are  indicated  during  a 
paroxysm,  but  they  need  not  be  so  powerful.  At  other  times  the  treat- 
ment must  be  directed  to  the  cause  of  the  complaint,  and  to  the  con- 
dition of  the  patient. 


CHAPTER  XXIII. 

DISEASES  OF  THE  PEEICAEDIUM. 

I.  ACUTE  PERICARDITIS— INFLAMMATION  OF  THE 

PERICARDIUM. 

JEtiology. — I.  Acute  pericarditis  is,  in  the  large  majority  of  cases,. 
secondary  to,  or  associated  Avith  some  other  disease,  or  a  local  lesion,, 
and  it  may  occur  under  the  following  circumstances : — a.  In  connection 
with  certain  general  diseases,  or  those  which  affect  the  blood,  especially 
rheumatic  fever  and  Bright's  disease ;  being  met  with  much  less  fre- 
quently in  pyasmic  or  septicsemic  conditions,  including  also-  puerperal 
fever  and  acute  necrosis  of  bones  ;  in  certain  of  the  acute  specific  diseases, 
chiefly  scarlatina,  measles,  or  small-pox,  rarely  typhus  or  typhoid 
fever,  or  diphtheria ;  in  gout,  scurvy,  purpura,  or  diabetes ;  or  excejv 
lionally  in  cases  of  remote  carcinoma.  Rheumatic  pericarditis  stands 
out  as  the  most  prominent  variety,  and  in  children  it  is  often  associated 
with  endocarditis.  Dr.  Sturges  (Lvnileian  Lectures,  1894)  applies, 
the  terms  periendocarditis  or  carditis  to  the  combination,  and  aflirms 
that  "the  rheumatic  heart  inflammation  of  children  when  pericardial 
is  always  endocardial  as  well,  and  when  endocardial  is  extremely 
likely,  with  the  recurrence  of  rheumatism,  to  involve  the  peri- 
cardium also."  It  must  be  remembered  that  rheumatic  pericarditis 
may  develop  without  any  obvious  implication  of  the  joints,  or  these  may 
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be  bat  slightly  affected,  h.  Fx-om  injury,  due  to  a  direct  wound  of  the- 
pericardium;  laceration  by  fractured  ribs  ;  or  a  foreign  body  penetrating 
ifc  from  the  oesophagus,  as  a  needle  or  fish-bone — traumatic  pericardii  in. 
c.  From  perforation,  for  example,  a  neighboiiring  abscess,  or  one  in  the 
cardiac  walls,  opening  into  the  pericardium — perforative  pericarditis. 
Rarely  some  abdominal  accumulation  finds  its  way  into  the  pericardial 
sac.  d.  From  extension  of  adjoining  inflammation,  or  irritation  set  np  by 
neighboiiring  disease,  as  pleurisy  or  pleuro-pneumonia ;  ulcex'ative  endo- 
carditis; chronic  cardiac  disease,  especially  aortic  ;  aneurism  of  the  aorta; 
abscess  in  the  Ticinity  ;  carious  ribs,  vertebi'ffi,  or  sternum;  oesophageal 
disease ;  enlarged  bronchial  glands  or  tumours,  e.  From  irritation  ex- 
cited by  some  new  formation  in  the  pericardium,  as  cancer  or  tubercle. 
Tubercular  pericarditis  is  now  regarded  as  an  important  variety,  whicli 
may  occur  either  as  a  pi-imary  disease,  as  part  of  a  general  implication 
of  the  serous  membranes,  or  as  a  complication  of  pnlmonaiy  phthisis. 
2.  Idiopathic  or  primary  pericarditis  has  been  described,  resulting  from 
"cold";  but  probably  cases  thus  designated  are  in  reality  of  a  rheu- 
matic nature. 

No  doubt  different  micro-organisms  are  concerned  in  setting  up 
pericarditis  in  many  instances,  but  it  is  impossible  to  discuss  here  any 
details  on  this  point. 

Predisposing  causes. — Pericarditis  is  of  most  frequent  occurrence- 
duinng  early  or  middle  life,  but  it  may  occur  at  any  age.  Males  suffer 
rather  more  than  females.  Climate  and  season  have  a  decided  predis- 
posing influence,  more  particularly  in  relatioix  to  rheumatic  pericar- 
ditis. 

Anatomical  Charactsrs. — The  moi-bid  changes  in  pericarditis  ai^e 
similar  to  those  observed  in  other  serous  inflammations.  There  is  a 
form  of  dry  or  plastic  pericarditis,  with  little  or  no  fluid-eft'usion,  and, 
according  to  Dr.  Sturges'  observations,  this  may  rapidly  terminate  in 
extensive  adhesion  in  children.  In  most  instances  there  is  more  or  less 
effusion".  Fibrinous  exudation  is  generally  deposited  on  both  surfaces, 
but  is  usually  most  abundant  on  the  visceral  portion  of  the  pericardium  ; 
it  is  rarely  observed  over  the  whole  extent  of  the  sac,  being  generally  in 
patches,  and  it  may  be  confined  to  a  small  area,  especially  about  tlie 
great  vessels.  The  thickness  and  mode  of  deposit  are  very  variable,  the 
lymph  being  either  stratified,  or  presenting  little  elevations,  ridges, 
bands,  masses,  and  numerous  other  arrangements.  Usually  the  matei  ial 
is  tolerably  consistent,  and  sometimes  quite  tough,  adhering  fairly  to 
the  surface.  In  low  conditions  it  may  be  soft  and  granular.  Fluid 
effusion  is  generally  sero-fibrinous,  with  flocculi  floating  in  it.  In 
exceptional  cases  it  may  contain  an  admixture  of  blood,  as  in  purpura 
or  scurvy  ;  or  of  pus,  being  in  rare  instances  actually  purulent,  especially 
in  pyiBmic  and  perforative  cases.  The  quantity  is  not  usually  above 
from  eight  to  twelve  ounces,  but  may  range  from  an  ounce  or  two  to 
three  pints  or  more.  Gas  is  sometimes  ]Dresent,  arising  fi^om  decompo- 
sition of  the  fluid.  Sloughing  of  the  pericai^dium  is  said  to  occur 
in  exceptional  instances. 

Absorption  of  any  effusion  into  the  pericardium  follows  in  favourable 
cases,  and  its  surfaces  become  more  or  less  adherent.  The  adhesions  may 
be  merely  in  the  form  of  loose  bands;  but  usually  there  is  more  or 
less  extensive  agglutination  of  the  two  surfaces.  When  seated  about  the 
great  vessels,  the  lymph  often  leads  to  their  adhesion  to  each  other  ;  or  it 
may  remain  as  a  hard  mass  of  fibroid  tissue  of  considerable  thickness. 
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Adhesions  also  form  in  cases  of  dry  pericarditis,  where  there  has  been 
no  obvious  effusion. 

In  sonie  instances  the  external  surface  of  the  pericardium  becomes 
inflamed,  either  along  with  its  internal  surface  or  independently.  This 
condition  has  been  termed  external  pericarditis,  viediastino-pericarditis,  or 
pleuro-pericarditis  when  the  neighbouring  pleura  is  also  involved.  This 
form  is  seldom  acute,  and  is  said  to  be  chiefly  met  with  as  a  result  of 
tubercular  pleurisy.    It  leads  to  exo-pericardial  adhesions. 

Symptoms.— It  is  in  the  course  of  acute  rheumatism  or  Bright's 
•disease  that  pericarditis  comes  under  observation  in  the  large  majority 
of  cases,  and  it  should  be  particularly  looked  for  in  these  affections. 
Pericarditis  may  set  in,  or  may  even  run  through  its  course,  without  any 
evident  symptoms,  but  this  is  not  usually  the  case,  though  the  clinical 
phenomena  observed  will  be  modified  considerably  by  the  circum. stances 
under  which  the  disease  occurs ;  as  well  as  by  its  association  with  other 
forms  of  cardiac  inflammation,  or  with  pleurisy  or  pneumonia. 

At  the  outset  local  symptoms  are  generally  present,  namely,  pain  and 
tenderness,  or  other  sensations  ;  and  disturbed  action  of  the  heart.  The 
pain  is  generally  felt  over  a  part  or  the  whole  of  the  praecordial  region, 
occasionally  in  the  epigastrium,  while  sometimes  it  shoots  in  different 
directions  :  its  severity  and  characters  vary  widely,  it  being  described 
as  mere  uneasiness,  or  dull  aching,  shooting,  stabbing,  burning,  or 
tearing,  and  it  may  amount  to  the  most  intense  suffering.  On  the  other 
hand,  pain  may  be  entirely  absent  from  first  to  last.  Tenderness  is  brought 
out  as  a  rule  by  pressure  over  the  corresponding  intercostal  spaces, 
as  well  as  in  some  instances  when  upward  pressure  is  made  over  the 
epigastrium.  There  may  be  a  feeling  of  oppression,  and  inability  to 
draw  a  breath.  The  cardiac  disturbance  is  indicated  by  increased  fre- 
quency of  the  beats,  with  tumultuous  action,  sometimes  violent. 

An  attack  of  pericarditis  may  be  ushei'ed  in  with  slight  rigors,  followed 
by  pyrexia.  "When  it  occurs  in  connection  with  acute  i-heumatism,  how- 
ever, such  phenomena  are  commonly  absent,  there  being  no  inci^ease  of 
previously  existing  fever.  The  temperature  in  pericarditis  rarely  goes 
above  102°  or  103°,  and  it  may  be  practically  normal  throughout,  or 
soon  falls.  The  pulse  is  hurried  in  proportion  to  the  frequency  of  the 
cardiac  action  ;  and  at  first  is  strong  and  of  good  tension. 

When  fluid  accumulates  in  the  pericardium  the  pain  generally  sub- 
sides, but  the  action  of  the  heart  is  interfered  with,  as  well  as  the 
functions  of  neighbouring  structures,  in  proportion  to  the  quantity  of 
the  effusion,  and  the  rapidity  with  which  it  collects.  Hence  serious 
symptoms  are  liable  to  arise,  indicating  either  a  tendency  to  syncope  5 
overloading  of  the  right  heart  and  venous  system  ;  interference  with  the 
i-espiratoiy  functions,  including  those  of  the  larynx  in  rare  instances  ; 
dysphagia  occasionally  ;  or  grave  nervous  disturbance.  The  pulse  of  ten 
becomes  very  frequent,  feeble,  small,  and  in  bad  cases  irregular;  some- 
times it  is  slow  and  laboured  :  in  cases  of  large  effusion  into  the  peri- 
cardium the  pulsus  paradoxus  has  been  noticed.  Dyspna?a  is  present, 
and  may  be  extremely  severe,  even  amounting  to  constant  or  paroxysmal 
orthopnoea,  and  accompanied  with  a  sense  of  great  oppression  across 
the  chest.  A  dry,  irritable,  spasmodic  cough  is  not  uncommonly  ob- 
served. In  gi-ave  cases  the  face  assumes  a  very  anxious  and  distressed 
expression,  and  becomes  pale  or  more  or  less  cyanotic  ;  the  expired 
air  is  cool ;  and  the  extremities  feel  cold.  The  mode  of  decumbency 
is  generally  on  the  back,  with  the  head  high;  some  patients  prefer 
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lying  on  the  left  side,  others  on  the  right ;  while  occasionally  they  are 
■obliged  to  be  propped  up,  or  even  to  bend  foi-wards.  Frequently  there 
is  much  restlessness  if  the  patient  is  able  to  move.  Headache  and 
sleeplessness  are  common  symptoms,  a,nd  among  occasional  sei'ious 
nervous  phenomena  may  be  mentioned  delirium,  sometimes  almost 
maniacal;  stupor;  subsultus  tendinum  and  jactitation;  clonic  or 
tonic  spasms ;  and  choreifoi-m  or  epileptiform  disorders.  In  most 
cases,  however,  these  phenomena  probably  depend  rather  on  the 
general  condition  with  which  the  pei'icarditis  is  associated,  or  upon 
the  state  of  the  nervous  system.  Vomiting  is  sometimes  a  prominent 
symptom.  Should  death  take  place,  it  usually  results  either  from 
gradual  failure  of  the  heai-t's  action;  sudden  syncope,  which  may 
especially  occur  from  making  the  patient  assume  a  sitting  postui-e  when 
the  pericardium  is  very  full  of  fluid;  interference  with  the  aeration  of 
the  blood  and  with  the  circulation,  the  lungs  becoming  oedematous,  and 
-di'opsy  setting  in  ;  or  nervous  disturbance. 

Dr.  Sturges  describes  in  children  a  very  fatal  form  of  pericarditis, 
with  little  or  no  effusion,  but  with  exudation  leading  to  rapid  adhesion, 
and  he  attributes  the  grave  symptoms  in  these  cases — restlessness, 
dyspnoea,  delirium,  prostration,  and  vomiting — to  the  nervous  system. 

Physical  Signs. — The  onset  of  pericarditis  might  be  suspected 
from  the  presence  of  excited  action  of  the  heart.  The  more  definite 
signs  to  be  looked  for,  however,  are  those  indicating  exudation  on  the 
pericardial  surfaces,  namely  : — 1.  Pericardial  friction-fremitus.,  which  is 
■  extremely  rare.  2.  Pericardial  friction- sound.  It  must  be  mentioned, 
however,  that  friction- sound  may  be  absent,  either  on  account  of  the 
soft  consistence  of  the  lymph  ;  or  in  consequence  of  its  being  deposited 
only  on  one  surface,  or  at  the  back  of  the  heart. 

When  effusion  takes  place,  the  physical  signs  are  more  or  less 
marked  in  proportion  to  the  quantity  of  the  fluid,  being  of  the  following 
nature : — 1.  There  is  usually  bulging  of  the  cardiac  region,  especially  in 
young  subjects.  This  may  extend  from  the  2ud  to  the  6th  or  7th  carti- 
lage, the  spaces  being  widened  and  flattened,  or  even  protruded,  and 
sometimes  the  left  edge  of  the  sternum  is  pushed  forwards.  Local 
measurements  are  increased.  2.  The  impitZse  presents  several  important 
changes,  a.  It  is  displaced,  usually  upwards  and  to  the  left,  but  some- 
times downwards;  while  its  position  alters  with  change  of  posture.  It 
is  a  disputed  point  whether  the  raised  impulse  is  the  actual  apex-beat, 
or  merely  a  higher  part  of  the  ventricle,  successive  portions  of  which 
become  covered  with  the  fluid  as  it  accumulates,  h.  Its  force  is  much 
diminished,  and  the  impulse  may  be  visible  when  not  perceptible  to  the 
touch.  Often  it  can  be  felt  in  the  erect  or  sitting  posture,  when  absent 
in  the  lying  posture.  There  is  sometimes  marked  inequality  in  its  force. 
c.  In  rhythm  the  impulse  tends  to  be  delayed  slightly  after  the  systole; 
it  may  also  be  irregular,  sometimes  extremely  so.  d.  The  chax^acter  of 
the  movement  is  undulatory  v/hen  there  is  much  fluid,  this  being- 
observed  over  a  variable  area,  and  being  modified  by  position;  the 
undulations  usually  appear  to  pass  from  below  upwards  and  from 
left  to  right,  but  they  may  have  a  horizontal  direction.  3.  Cardiac 
dulness  is  materially  altered  in  extent,  degree,  and  shape.  It  in- 
creases first  about  the  base  of  the  heart,  extending  upwards  and  then 
laterally.  Usually  it  does  not  pass  below  the  6th  rib,  but  in  extreme 
■cases  may  reach  considerably  lower  than  this,  the  fluid  pushing  down 
•the  diaphragm,  and  causing  protrusion  of  the  epigastrium.    In  an  up- 
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ward  cHrectloTi  it  may  extend  as  high  as,  or  even  above  the  clavicle  ; 
and  transversely  from  or  even  beyond  the  right  border  of  the  sternum,, 
in  the  right  5th  interspace,  to  outside  the  left  nipple.  A  very  im- 
portant character  may  be  observed  when  the  fluid  is  abundant,  namely, 
that  dulness  extends  to  the  left  beyond  the  impulse.  The  shape  of 
the  dulness  is  more  or  less  triangular,  with  the  apex  upwards.  Ita 
intensity  is  usually  marked.  Change  of  posture  will  modify  the  dul- 
ness; its  area  is  larger  in  the  lying  than  the  sitting  position,  but  if  the 
amount  of  fluid  is  not  very  great,  it  extends  higher  in  the  latter  posture. 
4.  The  heavt-sonncls  are  more  or  less  feeble  at  the  apex,  and  appear  to  be 
deep  and  distant ;  but  on  moving  the  stethoscope  upwards  towards  the 
base,  they  become  louder  and  more  superficial.  Change  of  po.sture  may 
modify  the  sounds  more  or  less.  6.  It  is  said  that  a  basic  systolic  murimir 
is  heard  occasionally,  due  to  pressure  of  pericardial  effusion  on  the  aorta. 
6.  Friction-phenomena  often  persist  for  a  variable  time  while  the  fluid  is 
accumulating,  becoming  by  degrees  less  marked,  or  being  only  obsei'ved  in 
certain  positions.  7.  Pericardial  effusion,  when  abundant,  must  neces- 
sarily affect  neighbouring  organs,  especially  the  lungs.  Vocal  fremitus 
and  resonance,  as  well  as  breath-sounds,  are  diminished  in  area  over  the 
cardiac  region  ;  Eegophony  is  occasionally  heard  above  and  to  the  left, 
while  vocal  resonance  is  intensified  at  the  borders  of  the  dulness.  Im- 
paired resonance  at  the  base  of  the  left  lung  may  possibly  be  observed,  . 
indicative  of  partial  collapse,  the  result  of  pressure  by  the  distended 
pericardial  sac  on  the  bronchus  or  lung.  The  liver  and  spleen  are  in 
some  cases  depressed,  along  with  the  diaphragm.  8.  It  is  important  to 
note  that  not  uncommonly  the  signs  of  effusion  alter  from  day  to  day,  in 
consequence  of  variation  in  its  quantity. 

When  absorption  takes  place,  the  signs  become  gradually  normal  in 
favourable  cases,  and  it  is  only  requisite  to  notice  that  the  dulness 
diminishes  fi-om  above  and  laterally;  and  the  friction- signs  return, 
usually  in  an  increased  degree,  the  friction-sound  also  assuming  mox'e  of 
the  "  churning  "  and  "clicking"  characters.  The  phenomena  indicat- 
ing the  formation  of  adhesions  will  be  considered  later  on.  Accoi'ding  to 
Dr.  Sturges'  observations,  an  exocardial  friction-sound  may  be  audible 
in  children  even  when  the  pericardium  is  firmly  adherent. 

Terminations. — Pericarditis  may  end  in  practical  recovery,  generally, 
however,  more  or  less  extensive  adhesions  remaining  behind  ;  in  death  ; 
or  by  becoming  chronic,  either  the  effusion  remaining,  and  in  rare  in- 
stances becoming  purulent,  or  even  pointing  and  opening  externally  ;  or 
extensive  agglutination  taking  place  between  the  adjacent  surfaces  of 
the  pericardium.  In  cases  where  the  external  surface  of  the  pericardium 
is  also  inflamed,  adhesions  form  with  neighbouring  parts. 

Diagnosis. — In  a  well-marked  case  of  acute  pericarditis,  developing 
under  observation  in  the  course  of  acute  rheumatism,  the  diagnosis  is 
easy  enough,  it  may  be  even  from  the  symptoms,  but  more  especiallj- 
from  the  physical  signs,  and  these  must  be  carefully  watched  for  by 
frequent  examination  in  any  case  in  which  the  disease  is  likely  to  develop. 
It  must  be  remembered,  however,  that  pericarditis  occurs  in  patients  wiio 
do  not  present  any  definite  rheumatic  symptoms,  as  well  as  under  other 
circiimstauces  ;  while  it  may  supervene  as  a  complication  of  other  in- 
flammation affections  within  the  chest.  Physical  examination  can  alone 
be  relied  upon  under  these  conditions. 

As  regards  the  diagnosis  between  pericarditis  and  endocarditis,  but 
little  importance  can  be  attached  to  symptoms  as  a  rule,  though  severe 
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local  paia  would  be  in  favour  of  the  former.  The  early  distinction  between 
these  diseases  is  mainly  founded  upon  the  different  morbid  sounds  which 
they  produce,  and,  as  a  nuxtter  of  fact,  though  much  has  been  written 
to  the  contrary,  an  experienced  auscultator  will  seldom  have  much 
difficulty  in  distinguishing  between  a  pericardial  friction-sound  and  an 
endocardial  murmur.  The  presence  of  friction-fremitus  would  help  the 
diagnosis.  The  progress  of  events  will  in  the  large  majority  of  cases 
speedily  clear  up  any  uncertainty  in  diagnosis  between  the  two  com- 
plaints. The  possibility  of  their  co-existence  in  the  same  case  must 
never  be  forgotten,  especially  in  young  subjects.  Pericardial  friction 
may  certainly  be  mistaken  for  neighbouring  pleuritic  friction  of 
cardiac  rhythm;  or  for  a  sound  prodnced  in  the  mediastinal  cellular 
tissue  in  cases  of  exo-pericardial  inflammation. 

Pericardial  effusion  can  only  be  recognized  by  its  physical  signs.  When 
it  snpervenes  in  the  course  of  obvious  acute  pericarditis,  there  is  no 
difficulty;  but  Avhen  one  comes  upon  an  unknown  case,  in  which  an 
effusion  is  actually  present,  the  diagnosis  may  require  careful  considera- 
tion. The  condition  has  been  more  especially  mistaken  for  marked  dila- 
tation of  the  heart,  especially  if  associated  with  universal  jDericardial 
adhesion,  but  such  an  error  in  diagnosis  should  rarely  he  possible.  The 
signs  of  variation  in  the  quantity  of  fluid  from  day  to  day  maybe  of  use 
in  difficult  cases.  There  may  certainly  be  more  or  less  difficulty  in  dis- 
tinguishing between  pericardial  and  pleuritic  effusion  under  certain  cir- 
cumstances ;  and  it  must  be  remembered  that  both  may  be  present  in 
the  same  case.  Pericardial  effusion  may  also  be  simulated  by  neigh- 
bouring conditions  causing  increased  dulness.  The  differences  between 
inflammatory  effusion  and  hydro-pericardium  will  be  pointed  out  in 
relation  to  the  latter  condition. 

The  determination  of  the  nature  of  the  fluid  in  cases  of  pericardial 
effusion  can  usually  be  arrived  at  by  a  consideration  of  the  circum- 
stances under  which  it  occurs,  and  of  the  general  symptoms.  In  doubt- 
ful cases  the  question  can  only  be  decided  by  aspiration. 

Progfnosis. — The  immediate  prognosis  of  acute  pericarditis  will 
depend  upon  the  condition  with  which  it  is  associated,  the  complaint 
being,  for  instance,  extremely  dangerous  in  Briglit's  disease ;  the 
amount  and  nature  of  the  effusion ;  the  previous  condition  of  the 
heart;  the  state  of  the  pulse;  whether  the  disease  is  complicated  with 
endocarditis,  myocarditis,  or  inflammation  of  the  lungs  or  pleura? ;  and 
the  severity  and  character  of  the  symptoms.  Marked  nervous  symptoms 
ai-e  of  very  serious  import.  The  ultimate  prognosis  must  be  entirely 
governed  by  the  conditions  left  after  the  attack.  Extensive  agglutina- 
tion, and  permanent  displacement  of  the  heart  as  a  consequence  of 
adhesions,  are  untowai'd  events. 

Treatment. —The  principles  of  treatment  in  pericarditis  are  similar 
to  those  applicable  to  other  serous  inflammations,  but  as  it  occurs 
almost  always  in  the  course  of  some  other  complaint,  its  management 
must  be  modified  accordingly.  AVhen  it  supervenes  in  connection-with 
acute  rheumatism,  the  treatment  for  this  affection  may  be  continued,  but 
caution  is  necessary  in  the  administration  of  salicylates  under  these 
circumstances.  Venesection  and  mercurialization  are  never  admissible, 
in  my  opinion.  A  few  leeches  may  sometimes  be  applied  over  the 
cardiac  region  with  advantage  in  robust  subjects,  but,  as  a  rule,  the 
pci'.sistent  application  of  heat  and  moisture  over  this  region,  by  means 
of  linseed-meal  poultices  or  fomentations,  is  the  most  serviceable  local 
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treatment  in  the  early  stage.  These  applications  must  be  frequently 
changed  ;  special  care  being  taken  that  the  chest  is  not  unduly  exposed 
or  chilled.  The  application  of  a  blister  over  the  precordial  region  has. 
appeared  to  me  distinctly  to  check  the  progress  of  the  inflammation  in 
some  cases  of  acute  pericarditis  which  have  come  under  treatment  in 
an  early  stage.  The  local  use  of  cold  is  strongly  recommended  by 
some  writers,  by  means  of  the  ice-bag  or  Leiter's  coil,  but  it  certainly 
should  only  be  tried  very  cautiously,  in  ray  opinion. 

The  general  management  of  cases  of  acute  pericarditis  demands  care- 
ful attention.  The  patient  must  be  kept  at  rest  in  bed,  and  the  posture 
studied  according  to  the  conditions  and  symptoms  present.  Physical 
examination  must  be  conducted  with  due  precautions,  and  it  is  especially 
necessary  to  guard  against  making  the  patient  sit  ujd,  or  moving  him 
about  to  study  variations  in  the  physical  signs,  if  there  is  any  danger  of 
syncope.  The  chest  must  be  properly  covered.  As  a  rule  a  good  quantity 
of  liquid  nourishment  is  required,  and  in  many  cases  more  or  less 
alcoholic  stimulant  is  indicated ;  should  there  be  much  depression, 
Avith  signs  of  threatening  cardiac  failure,  a  considerable  amount 
of  brandy  or  champagne  may  be  given  with  advantage.  Due  attention 
must  be  paid  to  the  bowels  and  urinary  secretion.  Particular 
symptoms  may  call  for  treatment,  but  these  must  be  dealt  with  on 
general  principles. 

The  employment  of  drugs  which  act  upon  the  heart  is  always  a  matter 
for  anxious  consideration  in  cases  of  acute  pericarditis.  In  the  early 
stao-e  of  rheumatic  cases  I  have  observed  favourable  results  from  the 
judicious  administration  of  opium  or  morphine,  with  the  view  of  calming" 
excited  action,  and  at  the  same  time  relieving  pain  and  restlessness. 
Neither  of  these  is  admissible,  however,  if  the  complaint  is  associated 
Avith  Bright's  disease  or  any  low  febrile  condition  ;  if  the  respiratory 
organs  are  aiiected  at  the  same  time;  or  if  there  be  any  tendency 
to  cyanosis.  Tartarated  antimony,  aconite,  and  green  hellebore  have  been 
advocated  in  acute  pericarditis  as  cardiac  sedatives,  but  they  are  very 
dangerous  di-ugs  in  this  disease.  Some  authorities  give  digitalis  even  at 
an  early  period,  but  in  my  opinion  this  remedy  is  rather  indicated  later 
on,  as  a  cardiac  tonic,  when  strychnine  may  also  be  of  much  service. 

For  the  removal  of  effusion,  if  this  is  not  readily  absorbed,  the  appli- 
cation of  blisters  or  strong  iodine  may  be  tried ;  with  the  internal 
administration  of  diuretics  and  iodide  of  potassium.  The  more  active 
measures  usually  employed  to  promote  the  absorption  of  inflammatory 
serous  accumulation  ai-e  not  admissible  in  pericarditis.  Tincture  of 
perchloride  of  ii^on  in  full  doses  is  decidedly  a  valuable  drug  to  aid 
absorption  in  some  cases  of  pericardial  effusion;  and  other  tonics  are 
often  useful. 

Paracentesis  is  called  for  in  exceptional  instances,  in  order  to  relieve 
dangerous  symptoms,  or  to  remove  purulent  fluid.  Some  advocate  early 
recourse  to  this  operation,  but,  for  obvious  reasons,  it  ought  not  to  be 
rashly  practised.  The  fluid  is  best  removed  by  means  of  the  aspirateur 
or  a  small  trochar.  It  is  recommended  to  puncture  in  the  fourth  left 
interspace,  about  an  inch  from  the  margin  of  the  sternum  ;  or  in  the 
fifth  space,  about  I^  inch  from  the  same  line.  The  pericardium  has 
also  been  perforated  with  success  in  the  fifth  right  interspace.  ^  In  cases 
of  pyo-pericai'ditis  treatment  by  incision  and  free  drainage  is  indicated ; 
or  resection  of  one  or  more  ribs  may  be  required. 

With  regard  to  the  formation  of  adhesions  after  pei-icarditis.  Dr. 
Cantlie  has  drawn  attention  to  the  desirability  of  encouraging  exercise 
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after  aa  attack  of  this  complaint  in  young  patients,  provided  there  is  no 
valvular  disease,  in  order  to  excite  the  cardiac  action,  and  thus  make  the 
adhesions  loose  and  filamentous,  instead  of  firm  and  fibrous.  Within 
due  limits,  and  under  proper  medical  supervision,  this  suggestion  is. 
certainly  worthy  of  attention. 

II.  CHRONIC  PERICARDITIS— ADHERENT  PERICARDIUM. 

Pathology  and  Anatomical  Characters. — The  conditions  which 
may  be  included  under  chronic  pericarditis  either  remain  after  an 
acute  attack,  or  are  sometimes  chi'onic  from  the  outset.  In  this  con- 
nection may  be  mentioned  the  so-called  ivMte  patches  sometimes  observed 
on  the  pericardium.  As  a  rule  these  are  probably  merely  the  result  of 
constant  friction;  but  they  may  be  the  sequel  of  local  inflammation. 
Loose  or  limited  pericardial  adhesions  are  not  uncommonly  present;  or  the 
adjacent  surfaces  may  be  united  universally  by  a  connective  tissue,  witli 
little  or  no  thickening.  In  exceptional  instances  a  chronic  effusion  or  pyo- 
pericardium  remains.  By  far  the  most  important  condition  which  may 
136  regarded  as  chronic  pericarditis,  however,  is  the  presence  of  a  firm 
and  extensive  or  universal  adhesion,  with  more  or  less  thickening,  the 
surfaces  of  the  membrane  being  sometimes  agglutinated  throughout, 
and  calcareous  material  may  even  be  deposited  in  the  adhesion.  Fui-ther,. 
the  outer  surface  of  the  pericardium  may  unite  with  the  chest- wall  or 
pleura,  or  occasionally  becomes  intimately  matted  with  the  mediastinal 
structures.  Marked  thickening  and  calcification  are  chiefly  observed 
after  purulent  pericarditis,  or  in  chronic  tubercular  cases,  and  in  ex- 
treme instances  the  heart  is  completely  enclosed  in  a  calcified  shell.  As 
regards  the  effects  of  these  conditions  upon  the  organ,  they  may  lead, 
under  diiferent  circumstances,  to  hypertrophy,  dilatation,  atrophy,  or 
fatty  or  fibroid  degeneration. 

Symptoms. — Subjective  symptoms  are  often  absent  in  cases  of  chronic- 
pericarditis,  but  there  may  be  uneasy  sensations,  or  even  a  dull  pain 
over  the  cardiac  region,  and,  in  exceptional  cases,  anginal  attacks  have 
been  noticed.  Disturbed  action  of  the  heart ;  palpitation  easily  induced; 
and  shortness  of  breath  on  exertion  are  the  chief  symptoms  complained 
of,  if  any.  From  the  eifects  of  extensive  adhesions  upon  the  heart,  and 
the  changes  they  produce  in  the  organ,  grave  interference  with  its  action 
and  with  the  circulation  may  ultimately  arise.  In  some  cases  of  this 
kind  ascites  is  a  prominent  symptom,  coming  on  before,  or  being  quite 
out  of  proportion  to,  anasai^ca  of  the  legs.  An  agglutinated  pericardium 
will  seriously  increase  the  danger  fi'om  an  attack  of  any  pulmonary 
inflammation. 

Physical  examination  will  reveal  the  presence  of  fluid  in  the  pericar- 
dium in  cases  of  chronic  effusion.  The  chief  point  to  be  considered 
here  is  how  far  physical  methods  will  enable  us  to  detect  pericardial 
adhesions.  In  many  cases,  undoubtedly,  such  adhesions  cannot  be  recog- 
nized by  physical  examination  ;  but  if  looked  for  systematically,  they 
can  be  made  out  much  more  frequently  than  is  commonly  supposed. 
The  signs  are  usually  associated  with  those  of  different  cardiac  changes, 
either  of  independent  origin,  or  the  sequelae  of  the  pericardial  condition. 
Those  to  be  sought  for  as  evidence  of  agglutination  of  the  pericardial 
surfaces,  especially  when  associated  with  exo-pericardial  adhesions,  are 
more  or  less  of  the  following  character  Depression  of  the  prsecordial 

region,  with  narrowing  of  the  spaces  ;  or,  on  the  other  hand,  bulging, 
if  there  is  cardiac  enlargement.    2.  Increase  in  extent,  or  permanent 
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displacement  of  the  impulse,  especially  elevationr,  there  being  no  other 
obvious  cause  for  this  change  of  position;  the  apex-beat  being  unaltered 
by  change  of  posture,  and  tlie  impulse  unmodified  by  a  deep  inspira- 
tion; or  the  cardiac  movement  having  altogether  unusual  characters, 
being  markedly  nndulatory  over  the  prascordium,  or  attended  with 
systolic  recession  of  some  of  the  spaces  or  of  the  epigastrium  or  ensiform 
cartilage,  or  an  irregular  jogging  movement  being  noticed,  both  systolic 
and  diastolic.  The  diastolic  shock  of  the  pulmonary  or  aortic  valves  is 
sometimes  distinctly  felt.  An  indrawing  of  the  region  over  the  apex  of 
the  heart  may  be  noticed  with  or  after  the  beat  in  some  cases ;  while  in 
others  there  is  no  impulse  at  all.  3.  Usually  increased  area  of  dulness, 
especially  in  an  upward  direction,  even  to  the  second  rib,  wliich  is  not 
altered  after  a  deep  inspiration,  there  being  other  signs  that  the  lungs 
■do  not  expand  over  the  cardiac  I'egion,  should  exo-pericardial  adhesions 
exist.  When  there  is  extensive  calcification,  the  percussion-sound  is  said 
occasionally  to  have  an  osteal  character.  4.  Loudness  and  superhcial- 
ness  of  the  cardiac  sounds  over  the  prfecordial  region,  especially  the 
second  sounds ;  or  unusual  conduction  of  the  sounds  posteriorly  on  the 
left  side,  if  the  pericardium  is  adherent  at  the  back.  5.  A  rough 
friction-sound  audible  over  some  part  of  the  cardiac  region,  where 
adhesion  has  not  taken  place,  but  the  surfaces  are  roughened.  6.  A 
peculiar  movement  observed  in  the  arteries  at  the  base  of  the  neck,  as 
if  an  ineffectual  effort  were  made  by  the  heart  to  fill  them  ;  and  a 
marked  pulsus  paradoxus.  7.  Sudden  collapse  of  the  jugular  veins  during 
the  ventricular  diastole,  according  to  Friedreich. 

Treatment. — Chronic  effusion  in  the  pericardium  must  be  treated  on 
ordinary  principles.  Nothing  caii  be  done  for  pei'icardial  adhesions 
when  once  formed  ;  and  the  management  of  the  case  must  be  detei"mined 
by  the  actual  conditions  present,  according  to  the  indications  to  be  here- 
after discussed  in  relation  to  chronic  cardiac  diseases.  When  the  heart 
is  extensively  adherent,  it  must  be  remembered  that  the  organ  cannot 
respond  to  drugs  to  the  saiiie  degree  as  in  its  normal  state. 

III.  HYDROPERTCARDIUM— PERICARDIAL  DROPSY. 

The  important  facts  relating  to  drop.sy  of  the  pericardium  maj^  be 
thus  summed  up,  and  it  will  at  once  be  seen  in  what  respects  it  differs 
from  inflammatory  effusion : — I.  In  the  great  majority  of  cases  this 
condition  is  a  part  of  chronic  general  dropsy  ;  it  may  set  in  acutely  in 
Bright's  disease  ;  and  rare  instances  have  been  met  with  in  Avhich  it 
owned  a  mechanical  origin,  having  resulted  from  the  pressure  of  an 
aneilrism  or  other  mediastinal  tumour,  disease  or  thrombosis  of  the 
cardiac  veins,  or  sudden  extreme  pneumothorax.  2.  There  are  no 
severe  initiatory  symptoms  ;  pyrexia  is  absent ;  and  there  is  no  marked 
disturbance  of  the  heart's  action.  3.  The  effusion,  Avhich  is  simply 
serous  as  a  rule,  rarely  chylo-serous,  is  never  abundant.  Hence  there  is 
no  bulging;  the  physical  signs  indicative  of  fluid  are  less  marked  than 
in  pericarditis;  and  the  dulness  is  more  liable  to  be  altered  by  posture. 
4.  Priction-signs  are  absent  throughout.  5.  Hydropericardium  generally 
follows  hydrothorax,  and  hence  it  is  preceded  by  the  symptoms  and 
physical  signs  of  the  latter  condition,  the  efl'ects  of  which  it  necessarily 
tends  to  aggravate,  and  death  often  speedily  follows. 

Treatment. — This  is  merely  a  part  of  the  ordinary  treatment  for 
dropsy,    i^aracentesis  miglit  possibly  be  called  for  in  extreme  cases. 
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IV.  PERICARDIAL  HAEMORRHAGE. 

Blood  may  be  found  in  the  pericardium  as  the  result  of : — 1.  Sfon- 
taneous  rupture,  either  of  the  heai't  or  a  cardiac  aneurism ;  of  an  intra- 
pericardial  aortic  anenrism ;  of  one  of  the  coi^onary  vessels ;  or  of 
vessels  in  cancerous  deposits.  2.  Injury.  3.  Pericarditis,  the  effusion 
being  more  or  less  hjemoi^rhagic.  4.  Diseased  conditions  of  the  Hood,  as 
in  scurvy,  purpura,  and  splenic  leucocytheemia. 

Symptoms. — The  symptoms  are  generally  grave  in  connection  with 
actual  hfemorrhage  into  the  pericardium,  indicating  loss  of  blood,  and 
interference  with  the  heart's  action ;  but  they  will  necessarily  vary  with 
the  amount  of  blood  present,  and  the  rapidity  of  its  accumulation. 
Sudden  death  may  be  due  to  this  cause.  The  physical  signs  are  those  of 
an  accumulation  of  fluid  in  the  pericardial  sac. 

Treatment. — Nothing  definite  can  be  said  on  this  point.  Either  no 
treatment  is  required,  or  it  is  impossible  to  do  anything.  Stimulants 
and  cardiac  remedies  may  possibly  be  of  service  in  exceptional  cases. 

Y.  PNEUMO-PERICARDIUM. 

Gas  is  occasionally  found  ia  the  pericardium,  either  having  entered 
from  without,  as  a  consequence  of  perforation ;  or  derived  from  decom- 
position of  pus  in  its  cavity.  It  might  give  rise  to  tympanitic  resonance 
over  the  cardiac  region,  modified  by  movement,  if  gas  and  fluid  are 
present  together ;  and  to  succussion-splash,  under  the  same  conditions. 
Curious  auscultation-sounds  may  also  be  audible.  Symptoms  are  very 
grave  in  cases  of  perforation,  and  they  usually  soon  terminate  fatally. 
Treatment  must  be  surgical,  if  anything  can  be  done. 


CHAPTER  XXIV. 

ACUTE  DISEASES  AND  SUDDEN  LESIONS  OF  THE 

HEART. 

I.  ACUTE   ENDOCARDITIS— INFLAMMATIOlSr  OP  THE 

ENDOCARDIUM. 

Pathology  and  JEtiology. — Acute  endocarditis  is  now  usually  des- 
cribed under  two  forms,  namely,  simple  or  benign ;  and  tdcerative,  infec- 
tive, or  malignant.  There  appears,  however,  to  be  no  essential  ana- 
tomical difference  between  them,  as  all  gradations  can  be  traced,  and 
they  represent  but  different  degrees  of  intensity  of  the  same  process 
(Osier).  In  connection  with  this  disease,  especially  the  ulcei-ative 
variety,  micro-organisms  are  found,  not  only  in  the  lesions  themselves, 
but  also  in  the  blood,  which  are  supposed  to  have  a  causative  relation, 
but  this  is  at  least  very  doubtful  with  regard  to  simple  endocarditis. 
These  organisms  are  chiefly  of  a  pyogenic  nature,  the  most  common 
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being  staphylococcus  pyogenes  aureus  and  streptococcus  pyogenes.  In 
some  instances  pneumococci  have  been  observed,  where  the  complaint 
has  followed  pneumonia.  Tubercle  bacilli  and  other  varieties  have  also 
been  met  with  in  connection  with  the  lesions  of  ulcerative  endocarditis. 

With  regard  to  the  a3tiology  of  acute  endocarditis,  exceptional  in- 
stances do  occur  in  which  it  cannot  be  traced  to  any  distinct  cause,  and 
it  has  then  been  regarded  as  priviary  or  idiopathic,  but  the  reality  of 
such  cases  is  very  doubtful.  Almost  invariably  it  is  secondary  to  some 
other  complaint ;  or  results  from  some  definite  local  lesion  or  injury.  In 
the  lai^ge  majority  of  cases  acute  endocarditis  is  associated  with  acute 
or  subacute  rheumatism,  chorea,  or  a  combination  of  both ;  and  tlie  fact 
must  again  be  emphasized  that  it  may  develop  in  rheumatic  cases  of  all 
grades  of  severity,  or  even  without  any  obvious  implication  of  the 
joints,  as  well  as  in  connection  with  rheumatic  tonsillitis.  Other 
diseases  or  conditions  which  endocarditis  may  complicate  are  certain 
acute  specific  aJfections.  especially  scai'let  fever  and  s7nall-pox,  excep- 
tionallj^  typhoid  fever,  measles,  erysipelas,  chicken-pox,  and  diphtheria; 
pneumonia;  pygemia  oi-  septictemia  of  all  kinds;  tuberculosis  or 
pulmonai'y  phthisis  ;  puerperal  fever  ;  gonorrhoea  ;  syphilis ;  dysentery  ; 
ague,  it  is  said,  though  Osier  in  a  large  expei'ience  of  malarial  fever 
never  met  with  an  instance ;  acute  or  chronic  Bright's  disease ;  gout ; 
and  affections  accompanied  with  loss  of  flesh  and  progressive  weakness, 
as  cancer,  or  diabetes. 

The  chief  local  causes  of  acute  endocarditis  ai-e  traumatic  injury, 
such  as  the  rupture  of  a  valve  or  of  one  of  the  chordfe  tendinese ; 
irritation  by  a  growth  or  fibrinous  concretion;  abscess  in  the  myo- 
cardium; and  previous  valvular  le.sions.  The  recurring  form,  which 
affects  valves  thickened  and  sclei'osed  by  former  attacks,  or  which  are 
the  seat  of  primaiy  chronic  changes,  is  very  important.  -It  is  affirmed 
that  local  endocarditis  may  be  set  up  by  the  passage  of  currents  of 
blood  through  abnormal  openings. 

A  little  consideration  will  show  which  of  the  causes  just  mentioned, 
bein^  of  a  sejitic  nature,  are  likely  to  give  rise  to  the  malignant 
form  of  endocarditis  by  an  infective  process.  There  may  be  a  definite 
lesion  originating  this  disease,  such  as  acute  necrosis,  a  suppurating 
wound,  or  puerperal  mischief.  It  is  important  to  notice,  however,  that 
it  is  said  to  have  been  met  with  as  a  primary  affection;  while  it 
occui's  occasionally  in  comiection  with  rheumatism  ;  and  frequently 
supervenes  upon  previous  chronic  disease  of  the  cax'diac  valves.  The 
late  Dr.  Moxon  found  that  ulcerative  endocarditis  might  result  from 
friction  of  a  fibrinous  concretion  on  the  surface  of  the  endocardium. 
Pneumonia  stands  high  as  a  cause  of  malignant  endocarditis.  It  is  very 
rare  in  tuberculosis,  typhoid  fever,  diphtheria,  scarlet  fever,  or  small- 
pox. 

Anatomical  Characters. — Acute  endocarditis  is  always  a  limited 
disease,  and  never  attacks  the  lining  membrane  of  the  heart  extensively. 
As  ordinarily  met  with,  in  the  large  majority  of  cases  it  is  confined  to 
the  left  cavities,  and  especially  affect.s  the  valves,  constituting  an  acute 
valvulitis.  The  mitral  valve  and  orifice  are  more  frequently  involved 
than  the  aortic,  but  both  may  be  attacked  in  the  same  case.  Sometimes 
the  chordae  tendinese  arc  affected  along  with  the  mitral  valves,  rarely 
alone.  Endocarditis  may  be  met  with  over  limited  areas  of  the  general 
surface  of  the  membrane,  but  this  is  chiefly  observed  in  the  malignant 
variety.    During  fcEtal  life  it  is  the  right  side  of  the  heart  which  is 


ACUTE  ENDOCARDITIS. 


611 


■chiefly  implicated;  and  ulcerative  endocarditis  also  not  uncommonly 
involves  the  tricuspid  or  palmonary  valves. 

Coming  to  the  actual  chaiiges  which  characterize  ordinaiy  acute 
■endocarditis,  it  is  extremely  rare  to  meet  with  redness,  due  to  vascular 
dilatation.     Proliferation     of    the    sabendothelial  connective-tissue 
elements  takes  place  in  the  alfected  part,  leading  to  its  infiltration  with 
numerous  young  cells,  but  it  is  rare  to  recognize  any  definite  swelling 
of  the  endocai'dium.     The  superficial  elements  undergo  a  process  of 
coagulation-necrosis ;  and  fibrin  is  then  deposited  from  the  blood,  often 
presenting  a  stratified  arrangement.      Hence  the  most  striking  post- 
mortem  evidence    of    acute   endocarditis  is  the  presence   of  these 
.fibrinous  deposits,  which  are  usually  known  as  "  vegetations."  In 
•simple  endocarditis  they  are  generally  minute,  and  present  an  irregular 
•or  fissured  surface,  giving  them  a  warty  or  cauliflower-like  appeai-ance. 
JBy  continued  additions  they  may  ultimately  attain  a  considerable  size. 
These  vegetations  are  often  attached  by  narrow  pedicles.    Practically  a 
vegetation  is  a  small   area  of  granulation-tissue  capj^ed  with  fibrin 
(Osier).     Micro-organisms  have  been  detected  in  the  fibrin.    In  the 
•case  of  the  valves  the  deposits  take  place  chiefly  on  the  surface  which 
is  opposed  to  the  current  of  the  blood,  that  is,  on  the  auricular  aspect 
of  the  mitral,  and  the  ventricular  surface  of  the  aortic.    Moreover,  the 
changes  associated  with  acute  endocarditis  do  not  involve  their  very  edge 
•or  rim,  but  the  lines  of  chief  contact  just  within  the  edge ;  on  the 
aortic  segments  they  follow  the  margin  of  the  lunated  spaces.    At  first 
a  frill  of  small  bead-like  granulations  is  seen,  each  of  which  gets  caj)ped 
with  fibrin.    In  fatal  cases  of  chorea  bead-like  vegetations  are  usually 
found  on  the  valves.   With  regard  to  the  subsequent  course  of  events,  it 
is  believed  that  in  many  instances  small  vegetations  are  absorbed,  but 
little  injury  to  the  valve  remaining  beyond  slight  nodular  thickening. 
The  tendency  is,  however,  for  slow  changes  to  take  place  in  the  affected 
tissues,  which  ultimately  lead  to  serious  damage.     Proliferation  and 
subsequent  organization  proceed  gradually,  a  firm,  fibroid  tissue  being 
formed,  which  contracts  ;  and  this  may  ultimately  be  followed  by  fatty 
and  calcareous  degeneration,  Avhich  increases  the  mischief.    This  is  one 
of  the  conditions  known  as  chronic  endocarditis, hnt  the  affection  may  be 
chronic  from  the  outset.  The  ultimate  changes  are  similar  in  both  cases, 
and  the  chief  morbid  conditions  which  may  result  therefrom  are  as 
follows  : — 1.  Thickening,  induration,  and  puckei-ing  of  some  part  of  the 
general  tract  of  the  endocardium.    2.  Thickening  of  the  valves,  with 
opacity,  rigidity,  and  more  or  less  shrinking,  by  Avhich  they  may  be 
greatly  narrowed  and  rendered  incompetent,  or  even  altogether  destroyed. 
3.  Adhesion  of  the  tongues  of  a  valve  to  each  other,  or  to  the  interior 
of  the  heart.    4.  Thickening,  induration,  and  contraction  of  the  ch.orda3 
tendinete  or  musculi  papillares.    5.  Narrowing  or  stenosis  of  an  orifice, 
usually   accompanied   with  irregularity,   roughness,  and  hardening. 
'6.  Formation  of  firm  warty  growths,  either  sessile  or  pedunculated. 

Malignant  endocarditis  is  a  grave  variety  of  the  disease,  and,  as  de- 
scribed by  Osier,  may  be  either  vegetative,  ulcerative,  or  suppurative, 
these  forms  occurring  separately  or  in  combination.  The  vegetations 
attain  a  considerable  size,  and  are  always  associated  with  distinct 
necrosis  and  loss  of  the  endocardial  substance.  They  may  present  a 
remarkable  greenish-gray  or  greenish-yellow  coloui',  or  may  become 
crusted  Avith  lime-salts.  They  consist  of  a  granular  and  "fibrillated 
fibrin,  abundant  micro-oi-ganisms,  and  distinct  granulation- tissue  at  tho 
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base,  while  the  subjacent  endocardial  layci-s  show  infiltration  and  pro- 
liferation. Ulceration  is  most  commonly  observed,  either  as  a  superficial 
erosion  involving  only  the  endocardium  ;  or  as  deep  and  well-marked 
ulcers,  which  may  lead  to  perforation,  rupture,  or  extensive  destruction 
of  a  valve,  erosion  or  rupture  of  one  or  more  chordae  tendinea?,  perfora- 
tion of  a  septum  or  even  of  the  heart  itself,  or  the  formation  of  an 
acute  valvular  or  cardiac  aneurism.  In  connection  with  the  valves, 
ulcers  may  be  observed  on  their  margins  or  surfaces,  either  in  small 
spots  or  extensive  patches,  irregular  in  outline,  and  often  fringed  with 
vegetations.  The  destruction  of  tissue  results  from  a  gi'adual  extension 
of  the  necrotic  process  more  and  more  deeply.  In  the  suppurative  fonn 
of  malignant  endocarditis  the  deeper  tissues  of  a  valve  appear  to  be  first 
involved,  and  small  abscesses  are  formed  at  the  bases  of  vegetations. 
Collections  of  pus  may  also  form  in  other  parts,  ultimately  opening  into 
the  interior  of  the  heart.  Apart  from  the  valves,  the  localities  most 
liable  to  be  affected  in  this  disease  are  the  upper  part  of  the  septum  of 
the  left  ventricle  ;  and  the  postero-external  wall  of  the  left  auricle.  The 
changes  may  extend  to  the  aorta,  producing  extensive  endarteriti.s,  with 
the  formation  of  multiple  acute  aneurisms. 

EmhoJism  is  a  very  important  morbid  change  which  is  met  with  in 
many  cases  of  acute  endocarditis,  owing  to  the  detachment  of  fragments- 
from  the  vegetations.  It  is  especially  likely  to  occur  when  these  form 
on  old  sclerotic  valves,  and  in  the  malignant  variety ;  but  sometimes 
in  fatal  cases  even  of  marked  ulcerative  endocarditis  there  is  no  trace 
of  emboli  in  any  part.  Their  effects  vary  according  to  their  nature,, 
and  they  are  often  infective.  They  are  chiefly  met  with  in  the  spleen 
and  kidneys ;  but  may  be  numei'ous  in  the  bi"ain,  or  in  the  inte.stines 
In  right-sided  endocarditis  the  emboli  lodge  in  the  lungs.  In  many  cases 
there  are  innumerable  miliary  abscesses.  Acute  suppurative  meningitis: 
is  not  uncommon,  especially  in  cases  of  malignant  endocarditis  follow- 
ing pneumonia ;  and  parotitis  may  also  occur.  Dr.  Ainslie  Hollis 
has  described  certain  renal  conditions  associated  with  malignant  endo- 
carditis, in  which  there  are  scattered  groups  of  readily-stained  nuclear 
bodies  in  the  areolar  tissue. 

Symptoms. — It  must  be  acknowledged  that  the  symptoms  of  acut 
simple  endocarditis  are  very  indefinite,  and  may  be  entirely  latent  from 
first  to  last.  A  large  proportion  of  cases  are  only  revealed  hj  physical 
examination,  and  even  this  may  yield  very  uncertain  signs.  Local 
symptoms  are  seldom  prominent,  there  being  little  or  no  pain  or  tender- 
ness, but  increased  frequency  of  cardiac  action  is  frequently  noticed,  or 
occasionally  slight  irregularity  ;  and  there  may  be  marked  palpitation 
The  characters  of  the  pulse  vary  considerably,  according  to  the  con- 
ditions present ;  at  first  it  is  usually  frequent,  full,  and  excited  ;  after- 
wards it  may  become  feeble,  small,  and  irregular  in  force  and  rhythm. 
Increased  pyrexia  may  accompany  endocarditis  associated  with  rheu- 
matic fever;  and  the  temperature  also  becomes  raised  in  cases  of 
recurrent  endocarditis.  The  occurrence  of  embolism  may  give  rise  to 
its  own  special  symptoms  associated  with  the  affected  organs. 

Malignant  endocarditis  is  attended  with  grave  symptoms,  but  as  a  rule 
these  are  general  rather  than  local,  or  are  associated  with  other  organs 
than  the  heart,  as  they  depend  mainly  upon  septicremia,  or  upon  the 
lesions  set  up  by  emboli,  which  are  generally  infective.  They  vary 
much  in  intensity  and  character  in  different  cases,  according  to  the  con- 
ditions under  which  the  disease  occurs,  and  other  circumstances ;  but 
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cerfcaia  types  are  usually  recognized,  especially  the  septic  or  prjcemic, 
and  the  typhoid.  These  varieties,  however,  are  often  associated,  and  there 
is  no  dehnite  line  of  demarcation  between  them. 

The  onset  of  malignant  endocarditis  is  in  many  cases  like  that  of  any 
other  severe  febrile  illness,  being  attended  with  headache,  pains  in  the 
limbs  and  back,  languor,  and  other  symptoms  ;  or  there  may  be  a  definite 
initial  rigor.  The  more  prominent  and  characteristic  phenomena  of  this 
disease  are  repeated  rigors  ;  high  fever,  with  its  usual  accompaniments, 
of  an  intermittent  or  remittent  type,  usually  irregular,  but  sometimes 
presenting  remarkable  regularity,  the  temperature  ranging  from  103°  to 
106°  at  the  highest  point;  sweating,  often  profuse ;  progressive  emaciation 
and  antemia;  rapid  pulse,  from  100  to  140  or  more  ;  hurried  respiration  ; 
enlargement  and  tenderness  of  the  spleen ;  often  diarrhoea,  with  yellow 
stools,  which  may  very  much  resemble  those  of  typhoid  fever ;  tendency 
to  tympanitic  distension  of  the  abdomen;  albuminm'ianot  uncommonly; 
more  or  less  rapid  failure  of  strength ;  and  delirium  or  other  nervous 
phenomena.  In  the  septic  type  repeated  rigors  are  prominent ;  during 
which  the  temperature  may  rise  to  105°  or  106°,  while  it  falls  to  or  even 
below  the  normal  in  the  intervals.  This  variety  is  most  commonly  asso- 
ciated with  some  definite  source  of  infection,  altogether  away  from  the 
heart ;  and  it  is  in  septic  cases  that  endocarditis  on  the  right  side  is  chiefly 
met  with.  The  typhoid  cases  exhibit  a  tendency  to  rapid  prostration  ; 
with  a  dry,  brown,  and  cracked  or  glazed  tongue ;  cutaneous  pete- 
chias or  other  rashes ;  sometimes  other  forms  of  haemorrhage,  as 
epistaxis,  hismoptysis,  or  hfematuria ;  low  delirium,  with  other  nervous 
symptoms  ;  and  occasionally  parotitis.  A  cardiac  group  has  been  made 
to  include  cases  in  which  endocarditis,  with  marked  fever,  supervenes 
upon  old  chronic  valvular  disease.  Such  cases  not  uncommonly  present 
septic  or  pycemic  symptoms  ;  and  may  run  a  veiy  acute  course.  Others 
belonging  to  this  group  are  less  severe  and  more  prolonged,  being  charac- 
terized by  an  irregular  septic  fever,  which  may  continue  for  a  long  period, 
becoming  practically  chronic.  Cai-diac  symptoms  are  likely  to  be  promi 
nent  throughout  in  this  class  of  cases,  such  as  a  feeling  of  oppression, 
disturbed  action  of  the  heai't,  and  dyspnoea.  Occasionally  malignant 
endocarditis  assumes  a  cerebral  character,  being  attended  with  acute 
delirium  or  unconsciousness,  simulating  meningitis  or  even  cerebi-o- 
spinal  meningitis.  The  temperature  is  not  always  remittent  or  inter- 
mittent, but  may  keep  continuously  high ;  on  the  other  hand,  some  cases 
closely  simulate  a  quotidian  or  tertian  ague.  Jaundice  occasionally 
occurs. 

As  regards  the  embolic  phenomena,  these  assume  a  pronounced  char- 
acter Avhen  a  large  artery  is  obstructed  in  the  brain  or  a  limb ;  but 
more  frequently  the  smaller  vessels  in  the  viscera  and  other  structures 
are  affected.  The  emboli  may  give  rise  to  inflammatory  lesions  ;  suppura- 
tion in  serous  membranes,  organs,  or  other  parts  ;  or  even  gangrene,  and 
the  local  symptoms  vary  accordingly.  Embolism  of  the  I'etinal  vessels 
may  occur,  leading  to  htemorrhages,  impaired  vision,  and  optic  neuritis. 

The  course  and  duration  of  malignant  endocarditis  vary  greatly.  It 
is  said  to  have  proved  fatal  within  two  days,  but  may  go  on  for  many 
months.  Apart  from  the  cases  in  which  it  supervenes  upon  chronic 
cardiac  disease,  the  duration  is  rarely  beyond  five  or  six  weeks.  The 
fatal  termination  is  usually  preceded  by  increasing  apathy,  stupor,  and 
ultimate  coma.  It  is  believed  that  in  rare  instances  recovery  takes 
place. 
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Physical  Signs. —  When  acute  endocarditis  attacks  a  previously 
liealtliy  heart,  the  early  signs  are  very  indefinite ;  but  as  the  disease  pro- 
gresses they  usually  become  fairly  characteristic.  In  cases  of  malig- 
nant endocarditis,  however,  there  may  be  no  positive  signs  from  first  to 
last.  When  the  disease  supervenes  upon  chronic  valvular  lesions  and 
their  effects,  the  cori-esponding  signs  -will  necessarily  be  present;  and  it 
is  often  impossible  to  determine  under  such  circumstances  what  pheno- 
mena, if  any,  are  actually  produced  by  the  recent  mischief.  The  cardiac 
action  may  be  quickened,  forcible,  tumultuous,  or  uneven  and  changeful 
in  rhythm,  but  no  reliance  can  be  placed  on  such  disturbances  as  evidence 
of  acute  endocarditis.  Changes  in  the  heart-sounds  ai-e  generally  re- 
garded as  the  most  important  early  indications  of  the  disease,  and  b}'- 
carefully  studying  these  sounds  it  may  be  possible  to  suspect  its  ouset, 
though  authorities  are  by-no-means  agreed  as  to  the  abnormal  cha- 
racters to  be  recognized.  The  changes  chiefly  observed  are  accentuation 
or  prolongation  and  roughening  of  the  first  sound ;  progressive  obscurity, 
muffling,  or  dulness  of  one  or  both  sounds  ;  and  reduplication,  especially 
of  the  second  sound.  Endocardial  mrmnurs  constitute  the  only  positive 
physical  signs  of  endocarditis,  due  to  its  effects  upon  the  valves  and 
orifices,  and  these  have  to  be  watched  for  by  frequent  examination  in 
suspected  cases,  or  when  the  complaint  is  likely  to  superveue,  as  in  acute 
rheumatism  or  chorea.  A  mitral  systolic  murmur  is  decidedly  the  mo.st 
common,  and  it  may  develop  quickly  at  an  eai'ly  period,  or  more 
gradually  and  at  a  later  stage.  At  first  slight  and  of  soft  quality,  and, 
it  may  be,  inconstant,  it  becomes  more  and  more  pronounced  and  per- 
sistent, assuming  all  the  characters  of  a  well-defined  mitral  regurgitant 
murmur.  An  aortic  systolic  mnrmur  is  not  uncommon  ;  and  one  indica- 
tive of  aortic  regurgitation  may  develop  while  a  case  is  under  observa- 
tion. Although  the  foundation  for  mitral  obstruction  is  usually  laid 
dui'ing  an  attack  of  acute  endocarditis,  the  signs  of  this  lesion  only 
appear  when  the  case  becomes  really  chronic,  and  they  may  be  rather 
regarded  as  evidences  of  the  remote  effects  of  the  inflammation.  In 
cases  of  malignant  endocarditis  both  mitral  and  aortic  murmurs  may 
be  pr-esent ;  and  it  is  in  these  cases  that  murmurs  connected  with  the 
tricuspid  and  pulmonary  orifices  are  likely  to  be  met  with.  It  is 
affirmed  that  murmurs  due  to  endocarditis  ma}^  entirely  disappear,  but 
there  must  always  remain  a  doubt  whether  these  were  truly  organic,  and 
not  merely  associated  with  anoemia  or  abnormal  action  of  the  heart. 

Diagnosis. — Many  questions  bearing  ujion  the  diagnosis  of  acute  endo- 
carditis may  arise  in  individual  cases,  but  they  can  only  be  brieflj^  alluded 
to  here.  The  simple  form  of  the  disease  can  only  be  positively  recognized 
by  physical  examination,  and,  as  already  stated,  it  must  be  specially 
watched  for  when  its  advent  is  probable.  Care  must  be  taken  not  to 
mistake  old  valvular  lesions  for  the  effects  of  recent  inflammation.  The 
distinctions  between  pericarditis  and  endocarditis  have  already  been 
explained,  but  it  must  again  be  noted  that  both  are  not  uncommonly 
present  in  the  same  case.  The  diagnosis  between  simple  and  pronounced 
malignant  endocarditis  is  usually  clearly  indicated  by  the  general  symp- 
toms, but  they  merge  into  one*  another.  The  malignant  variety  is  in 
well-marked  cases  easily  recognized,  especially  Avhen  it  supervenes  upon 
old  valvular  disease ;  but  its  development  in  the  course  of  pneumonia 
may  be  by-no-means  evident.  It  is  most  likely  to  be  confounded  Avith 
typhoid  fever,  and  the  diagnosis  may  be  very  difficult  or  impossible. 
Between  malignant  endocarditis  and  pyoemia  or  septicaemia  of  other  kinds 
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there  may  be  practically  no  difference.  It  has  also  been  mistaken  for 
tvphns  fever,  cerebro-spinal  meningitis,  hosmorrhagic  small-pox,  acute 
miliary  tuberculosis,  and  ague.  In  the  last  case  examination  of  the 
blood  for  the  characteristic  micro-organisms  might  be  of  service. 
Physical  examination  of  the  heart ;  the  signs  of  embolism  in  different 
structures ;  marked  antemia ;  and  the  pi'esence  of  retinal  hremorrhages 
or  optic  neuritis,  assist  the  diagnosis  in  doubtful  cases. 

Prognosis. — Acute  endocarditis  must  always  be  looked  upon  as  a 
serious  disease.  In  the  simple  form  the  prognosis  is  chiefly  important 
in  relation  to  its  remote  effects,  and  these  can  only  be  determined  by 
watching  the  progress  of  events.  Unfortunately  it  lays  the  foundation 
for  a  lai'ge  number  of  permanent  valvular  lesions,  with,  their  conse- 
quences. When  both  the  mitral  and  aortic  orifices  are  affected,  the 
future  prognosis  is  decidedly  worse;  and  also  when  endocarditis  is 
associated  with  pericarditis.  Some  writers  state  that  many  cases 
recover,  but  this  conclusion  is  only  founded  on  the  disappearance  of  a 
murmur,  which,  moreover,  may  return  later  on.  Simple  and  uncompli- 
cated endocarditis  is  not  often  immediately  fatal. 

Malignant  endocarditis  is  a  most  grave  complaint,  and  in  its  more 
pronounced  forms  is  almost  invariably  fatal,  usually  very  rapidly.  Cases 
in  which  it  supervenes  on  chronic  valvular  disease  may  probably  recover 
for  the  time,  but  fresh  attacks  are  likely  to  occur. 

Treatment. — The  treatment  of  simple  endocarditis  is  mainly  that  of 
the  disease  in  the  course  of  which  it  occurs,  and  no  direct  remedies  can 
influence  this  complaint.  Salicylates  may  be  given  in  rheumatic  cases, 
with  due  care.  Rest  is  to  be  strictly  enjoined,  being  also  a  most  valuable 
pi'eveutive  in  cases  where  the  complaint  is  likely  to  supervene.  Such 
measures  as  bleeding,  mercurialization,  and  the  local  application  of  cold 
are  decidedly  to  be  deprecated,  in  my  opinion;  nor  can  a  blister  be  of  any 
real  service.  Good  nursing  is  essential ;  and  as  a  rule  alcoholic  stiimilants 
are  required,  in  some  cases  in  large  quantities,  along  with  abundant 
nutriment.  .Digitalis  is  indicated,  should  the  heart's  action  be  failing ; 
and  some  give  aconite  if  it  is  acting  excessively.  Symptoms  must  be 
treated  as  they  arise.  It  is  exceedingly  important,  after  an  attack  of 
acute  endocarditis  in  which  the  valves  are  involved,  to  keep  the  patient 
in  bed  for  some  days,  and  afterwards  at  rest  and  under  observation  for 
a  considerable  time,  so  as  to  maintain  the  heart  in  a  state  of  quiescence, 
and  not  to  throw  any  strain  on  the  diseased  structures,  thus  enabling 
them  to  recover  as  far  as  possible,  and  endeavouring  to  obviate  further 
changes. 

Malignant  endocarditis  must  be  treated  like  other  forms  of  septic 
disease,  and  as  a  rule  but  little  can  be  done.  If  there  is  any  accessible 
source  of  infection,  this  must  be  dealt  with  antiseptically.  The  chief 
medicines  recommended  are  quinine  with  mineral  acids  ;  salicylates ; 
sulpho-carbolates  ;  and  benzoate  of  sodium.  Stimulants  must  be  given 
freely. 

II.  ACUTE  MYOCARDITIS. 

JEtiology. — Inflammation  of  the  heart-substance  is  liable  to  be  set  up 
in  the  layers  contiguous  to  an  inflamed  endocai'dium  or  pericardium, 
and  extends  more  or  less  deeply.  Myocarditis  has  been  stated  to  have 
arisen  independently  in  a  few  instances,  either  as  a  diffuse  or  localized 
inflammation,  due  to  acute  rheumatism,  cold,  injury,  or  other  causes. 
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PjaBmia  and  septicemia  frequently  lead  to  myocarditis,  which  is  then  of 
embolic  origin. 

Anatomical  Characters.— Acute  myocarditis  is  characterized  by 
discoloration  and  softening  of  the  heart-substance,  which  becomes  infil- 
trated with  a  sero-sanguineous  fluid,  a  fibrinous  exudation,  or  sometimes 
with  pus.  One  or  more  abscesses  may  form,  especially  in  pyeemic  cases, 
when  they  may  be  miliary,  being  preceded  by  infarcts.  Microscopi- 
cally the  muscular  fibres  are  found  to  be  swollen,  and  their  stria?  indis- 
tinct; while  leucocytes  and  red  corpuscles  are  vi.sible  between  them. 
This  disease  occasionally  leads  to  the  formation  of  a  cardiac  aneurism  ; 
or  to  i-upture  into  a  ventricle,  or  into  the  pericardium,  with  subsequent 
pericarditis,  should  the  lesion  not  prove  immediately  fatal. 

Symptoms. — The  clinical  signs  of  myocarditis  are  very  obscure.  It 
tends  to  render  the  cardiac  action  extremely  rapid,  weak,  and  irregular, 
and  to  cause  much  precordial  distress,  and  when  these  are  prominent 
features  in  the  cojirse  of  a  case  of  peri-  or  endocarditis,  or  both,  impli- 
cation of  the  heart-substance  may  be  suspected.  Restlessness  and 
anxiety  are  often  conspicuous  symptoms;  with  marked  dyspnoea, 
and  pallor  of  the  face  or  cyanosis.  The  general  symptoms  are  "pyrexia 
of  an  adynamic  type ;  with  signs  of  blood-poisoniuff,  followed  by  those 
of  collapse  or  asthenia.  The  fatal  issue  is  often  preceded  by  delirium. 
Sudden  death  is  apt  to  occur. 

Treatment. — The  only  hope  lies  in  free  stimulation;  and  the  adminis- 
tration of  cardiac  to7iics. 


III.  ACUTE  DEGENERATIOXS. 


Under  this  head  attention  may  be  briefly  directed  to  the  following 
morbid  changes  which  affect  the  heart :  — 

1.  Farenchymaioiis  degeneration.  This  is  liable  to  occur  in  the  course 
of  certain  acute  febrile  affections,  especially  typhoid,  typhus,  diphtheria, 
small -pox,  and  septicremia.  It  is  believed  to  be  due  either  to  the  direct 
effects  of  the  sevei'al  morbid  poisons,  or  to  prolonged  or  excessive  febrile 
temperature.  By  some  the  change  is  regarded  as  of  an  inflammatory 
nature,  and  hence  termed  "parenchymatous  inflammation."  It  has  also 
been  called  "granular  degeneration,"  and  "cloudy  swelling."  The 
whole  heart  becomes  exceedingly  soft,  flabby,  and  friable  ;  and  of  a  dirty 
greyish-i  ed  colour.  The  muscular  fibres  are  seen  under  the  microscope 
to  be  indistinct  in  their  strias,  and  dull,  swollen,  granular,  or  ruptured. 
Acetic  acid  dissolves  many  of  the  granules  which  resist  the  action  of 
ether ;  and  shows  a  few  fatty  globules,  as  well  as  often  an  increase  of 
pigment-particles. 

2.  The  hyaline  deqeneraiion  of  Zenker"  sometimes  affects  the  heart  in 
prolonged  fevers.  The  affected  fibres  become  swollen,  homogenous,  and 
translucent ;  while  the  striae  are  very  faint,  or  altogether  disappear. 

3.  Ana'mic  necrosis.  This  condition  may  be  noticed  here,  as  it  may 
lead  to  sudden  death  or  rupture  of  the  heart.  It  results  from  blocking 
of  a  terminal  branch  of  one  of  the  coronary  arteries.  The  affected  part 
presents  a  yellowish-white  colour,  or  sometimes  a  greyish-red  tint,  and 
a  turbid  appearance.  It  may  be  somewhat  wedge-shaped,  but  is  usuallj- 
irregular,  and  projects  above  the  surface.  Sometimes  a  firm  white  patch 
of  hyaline  degeneration  is  evident  in  the  centre  of  the  area.  Micro- 
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scopical  examination  sliows  that  the  muscular  fibres  present  a  liorao- 
geneous,  hyaline  appearance ;  while  the  nuclei  have  disappeared,  and 
fragmentation  is  observed.  The  left  ventricle  and  septum  are  most 
commonly  affected. 

Symptoms. — Acute  degeneration  of  the  heart  may  be  indicated  or 
suspected  when,  in  the  course  of  the  diseases  mentioned,  great  pi"ostra- 
tion  occui's,  with  symptoms  and  physical  signs  of  progressive  cardiac 
failure.  Antemic  necrosis  is  usually  quite  latent,  until  it  leads  to 
sudden  death  or  rupture  of  the  heart. 

Treatment. — Acute  degeneration  of  the  heart  calls  for  energetic 
fstimulation.   Digitalis  or  strychnine  might  be  of  use. 

ly.   RUPTURE  OF  THE  HEART. 

iEtiology. — ^This  rai'e  lesion  is  generally  the  result  of  some  chronic 
structural  change  in  the  cardiac  walls,  and  probably  even  in  traumatic 
cases  they  are  never  quite  healthy.  The  more  important  morbid  condi- 
tions affecting  the  heart  which  have  been  observed  are  fatty  disease, 
especially  degeneration ;  anaemic  necrosis ;  great  dilatation  ;  cardiac 
aneurism ;  abscess  or  gangrene  ;  ulcerative  endocarditis  ;  haemorrhage 
into  the  cardiac  walls  ;  calcification  ;  and  parasitic  formations.  Rupture 
of  the  heart  may  occur  in  connection  with  aortic  anenrism  or  coarctation, 
but  then  its  walls  are  probably  always  diseased  as  well.  The  lesion 
almost  invariably  results  from  some  obvious  exciting  cause,  being  rarely 
spontaneous ;  while  it  is  by  far  most  frequent  in  males  and  old  persons. 

Anatomical  Characters. — The  size,  shape,  and  other  characters  of  a 
rupture  of  the  heart  vary  considerably.  On  the  whole  it  is  much  more 
frequent  in  the  left  ventricle,  but  traumatic  rupture  is  more  common  on 
the  right  side.  The  direction  of  the  laceration  is  generally  parallel  to 
the  chief  fibx^es  of  the  heart. 

Symptoms. — These  vary  according  to  the  mode  in  which  the  rupture 
takes  place,  and  its  dimensions.  Death  may  be  instantaneous,  or  very 
rapid,  after  sudden  insensibility  preceded  by  a  shriek.  If  this  does  not 
liappen,  the  important  symptoms  are  sudden  extreme  pain  in  the  cardiac 
region  ;  a  sense  of  great  oppression  and  dyspnoea  ;  signs  of  intense  shock 
and  collapse  ;  and  indications  of  grave  interference  with  the  cardiac 
action.  Patients  occasionally  rally,  and  there  may  be  repeated  attacks, 
supposed  to  indicate  rupture  of  successive  layers  of  the  heart's  fibres. 
It  is  even  stated  that  recovery  has  taken  place. 

Treatment. — Stimulants  may  be  administered,  but  in  the  large 
majority  of  cases  no  treatment  can  be  of  any  avail. 
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CHAPTER  XXV. 

CHEONIC  DISEASES  OF  THE  HEART. 

In  the  present  chapter  it  is  proposed  first  to  give  an  account  of  the 
several  chronic  organic  diseases  to  which  the  heart  is  liable ;  and  then 
to  discuss  comprehensively  their  diagnosis,  prognosis,  and  treatment. 

I.  AFFECTIONS  OF  THE  YALYES  AND  OKIFICES. 

General  aitiology  and  Pathology.— The  various  conditions  which 
may  give  rise  to  cardiac  murmurs  have  been  previously  pointed  out,  and 
the  characters  of  the  several  murmurs  described.  Attention  will 
now  be  directed  to  those  cases  in  which  there  is  some  definite 
organic  mischief,  affecting  the  valves  or  their  appendages,  or  the  orifices 
of  the  heart,  which  intei^feres  with  the  circulation,  either  by  cau.sing 
ohstruction,  or  by  jjermitting  regurgitation.  In  the  first  place  it  will  be 
well  to  give  a  general  summaiy  of  the  pathological  modes  of  origin  of 
these  derangements.  They  may  arise  from  : — 1.  Acute  endocarditis  and 
its  consequences,  especially  in  connection  with  acute  rheumatism. 
2.  Chronic  endocarditis  or  valvulitis,  which  in  many  cases  appears  to  be 
merely  a  process  of  fibroid  degeneration,  the  structures  implicated  being 
very  liable  to  undergo  further  degenerative  changes,  in  the  direction  of 
atheroma  and  calcification.  This  is  observed  as  a  rule  in  persons 
advanced  in  years,  especiall}''  in  gouty  subjects,  or  in  those  sufFering 
from  chronic  renal  disease;  it  often  occni's,  however,  in  younger  in- 
dividuals, who  are  subject  to  violent  physical  strain,  in  consequence  of 
which  great  pressure  of  blood  is  thrown  upon  the  aortic  valves,  for 
example,  strikers,  colliers,  athletes,  gymnasts,  or  boat-racers.  Chronic 
changes  in  the  valves  may  also  be  associated  with  syphilis,  chronic 
alcoholism,  and  probably  other  conditions.  3.  Laceration  of  a  valve  or  of 
one  of  the  chordte  tendinea?,  due  to  injury.  4.  Chronic  myocarditis,  in- 
volving the  musculi  pajjillai-es,  which  consequently  become  contracted 
and  fibroid,  thus  preventing  the  valves  from  closing.  5.  Atrophy  of  the 
valves,  or,  as  some  suppose,  congenital  insufficiency,  i-endering  them 
inefficient,  or  giving  rise  to  so-called  "reticulation",  or  moi'C  or  less 
extensive  perforation.  6.  Enlargement  of  the  cavities  of  the  heart, 
involving  the  orifices  withoiit  proportionate  increase  in  the  valves, 
which  are  therefoi^e  rendered  incompetent ;  or  altering  the  normal  rela- 
tions of  the  valves  and  their  appendages  to  the  orifices.  7.  Changes  in 
the  aorta,  interfering  with  the  proper  closure  of  its  valves.  8.  Con- 
genital malformations,  which  are  believed  to  result  mainly  from  endo- 
carditis occurring  during  intra-uterine  life.  9.  Tumours  very  rarely. 
It  may  be  mentioned  that  an  aneurismal  dilatation  of  a  valve  occurs  in 
exceptional  cases,  but  until  this  ruptures,  and  thus  permits  regurgitation, 
the  condition  does  not  give  rise  to  any  definite  signs. 

It  is  important  to  remember  that  obstruction  and  regurgitation  are 
often  met  with  at  the  same  orifice ;  that  more  than  one  orifice  may  be 
affected  from  the  same  cause  ;  and  that  disease  atone  orifice  tends  subse- 
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quently  to  set  up  mischief  in  others,  either  by  direct  extension,  by 
throwing  an  extra-strain  npon  the  valves  and  thus  inducing  chronic 
valvulitis,  or  by  enlarging  the  cori^esponding  cavities  of  the  heart. 

Special  Valvular  Diseases. — Having  given  this  general  outline,  the 
main  facts  connected  -with  each  orifice  will  now  be  specially  considered 
in  detail,  under  the  following  headings: — 1.  JEliologij.  2.  Anatomical 
characters.  3.  Clinical  phenomena,  including  the  signs  immediately 
connected  with  the  lesion  ;  its  direct  effects  upon  the  circulation,  and 
the  svmptoms  i-esulting  therefrom  ;  and  its  remote  effects  upon  the  heai't. 
It  may  be  remarked  once  for  all  at  the  outset,  that  local  symptoms  in 
cases  of  valvular  disease  are  very  uncertain  and  unreliable.  Uneasiness 
or  pain  over  the  cardiac  region  may  be  complained  of,  but  is  absent  in 
the  majority  of  cases ;  it  is  most  frequent  in  connection  with  aortic 
disease.  Palpitation  and  dyspnoea  are  common  symptoms,  and  not  un- 
commonly render  the  patient  incapable  of  much  exertion. 

A.  Mitral  Eegurgitation. 

.Etiology. —  1.  Acute  endocarditis  is  the  usual  primary  cawse  of  this 
condition,  the  subsequent  chronic  changes  increasing  the  mischief  and 
rendering  it  permanent.  2.  Cases  are  occasionally  met  with  in  which  no 
history  can  be  obtained  of  acute  endocarditis,  and  the  affection  seems  to 
have  been  chronic  and  gradual  in  its  progress  from  the  first,  being  either 
due  to  chronic  inflammatory  changes  or  to  degeneration.  3.  Mitral  regur- 
gitation is  liable  to  supervene  upon  aortic  disease,  being  produced  in  one 
or  more  of  the  ways  already  indicated.  4.  It  may  result  from  mere  dilata- 
tion of  the  left  cavities,  causing  enlargement  of  the  orifice,  or  displacing 
the  musculi  papillares  ;  or  from  changes  in  the  muscular  walls,  prevent- 
ing co-aptation  of  the  valves — muscular  incompetency. 

Anatomical  Characters. — The  chief  morbid  conditions  observed  in 
different  cases  of  mitral  regurgitation  are  more  or  less  contraction  and 
narrowing  of  the  tongues  of  the  valve,  with  irregularity,  thickening,  and 
rigidity,  there  being  in  some  instances  scarcely  awj  appearance  of  a  valve  ; 
atheroma  or  calcification  ;  laceration  of  one  of  the  valve-tongues  ;  adhe- 
sion of  one  or  more  of  them  to  the  inner  surface  of  the  ventricle,  or 
to  each  other  ;  rupture  of  choi-dse  tendinese  ;  shortening,  thickening, 
induration,  or  adhesion  of  these  structures,  the  smaller  ones  having 
often  entirely  disappeared  ;  contraction  and  hardening  of  the  musculi 
papillares  ;  and  fibrinous  deposits,  sometimes  in  considerable  abundance. 

Clinical  Phenomena. — Immediate  signs.  These  are  : — 1.  A  systolic 
thrill  at  the  left  apex,  present  in  only  a  small  proportion  of  cases,  and 
then  usually  only  when  there  is  miti-al  obstruction  as  well.  2.  Mitral 
systolic  murmur.  3.  Intensification  of  the  p>ulmonary  second  sound,  which 
is  not  uncommonly  decidedly  louder  than  the  aortic. 

_  Effects  upon  the  circulation. — The  arterial  system  will  be  insuffi- 
ciently and  irregularly  supplied  with  blood  ;  hence  the  pulse  tends  to  be 
small,  weak,  and  often  unequal  in  force  and  fulness,  as  well  as  in  some 
cases  irregular  in  rhythm.  These  characters  are  shown  in  the  sphygmo- 
graphic  tracing.  Two  striking  phenomena  are  sometimes  observed  in 
connection  with  mitral  regurgitation,  namely,  that  the  patient  presents 
a  markedly  antemic  appearance ;  and  that,  although  the  heart  may  be 
acting  vigorously,  and  the  great  arteries  at  the  root  of  the  neck  may 
even  appear  to  throb,  the  movement  does  not  extend  upwards  along  the 
carotids,  and  scarcely  any  pulsation  is  felt  in  these  vessels.  Throuo-h  the 
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"  back-working  "  of  mitral  regurgitation,  tlie  pulmonary  circulation  be- 
comes necessaiuly  overloaded  more  or  less  speedily,  the  symptoms  and 
ultimate  consequences  of  which  have  been  already  described.  Emboli 
may  also  be  carried  from  clots  in  the  right  heart,  giving  rise  to  pul- 
monary infarctions.  In  time  the  right  side  of  the  heart  and  the  general 
venous  system  become  involved,  leading  to  venous  stagnation  and  its 
i-esults,  often  to  an  extreme  degree. 

^  Effects  upon  the  heart. — The  left  auricle  first  becomes  the  seat  of 
dilatation  Avith  hypertrophy,  and  afterwards  the  right  ventricle,  which 
is  often  greatly  enlarged,  and  as  a  consequence  tricuspid  regurgitation 
follows.  A  moderate  degree  of  hypertrophy  with  dilatation  of  the  left 
ventricle  is  generally  observed  in  course  of  time,  and  it  may  become 
very  considerable.  Degeneration  of  the  heart-structure  is  liable  to  be 
set  up  ultimately  ;  and  the  endocardial  lining  of  the  left  auricle  tends  to 
become  thickened,  opaque,  and  atheromatous. 

B.  Mitral  Obstruction. 

.ffitiology. — Mitral  obstructive  disease  is  usually  directly  traceable  to 
acute  rheumatic  endocarditis  and  its  consequences.  Sometimes  it  cannot 
be  referred  definitely  to  this  cause,  and  then  has  been  regarded  as  con- 
genital, and  as  due  either  to  endocarditis  occurring  during  foetal  life,  or 
to  malformation.  It  is  highly  probable,  however,  that  in  many  of  these 
cases  the  lesion  is  in  reality  the  result  of  inflammation  associated  with 
rheumatism  or  other  diseases  occurring  in  early  life, which  has  not  been 
recognized. 

Anatomical  Characters. — Mitral  obstruction  is  often  due  to  the 
orifice  being  more  or  less  in  a  state  of  constriction  or  stenosis;  its 
margins  being  also  rough,  irregular,  and  thickened.  One  or  other  of 
these  conditions  predominates.  The  tongues  of  the  valve  also  not 
uncommonly  adhere  together  by  their  edges,  so  as  to  form  a  diaphragm 
stretching  aci^oss  tlie  orifice — diaphragmatic  valve ;  or  more  rarely  the 
opening  is  reduced  to  a  mere  chink,  by  the  welding  of  the  valves  and 
general  thickening — button-Jiole  valve.  A  funnel-shaped  variety  is  also 
described,  in  which  there  is  adhesion  of  the  edges  of  the  miti'al  valves 
without  much  thickening,  but  the  chordae  tendinete  are  thickened, 
the  whole  presenting  a  cone-like  appearance  from  the  auricular  side. 
Abundant  vegetations  on  the  valves  or  about  the  orifice  cause  mitral 
obstruction  in  exceptional  instances  ;  and  very  rarely  a  tumour. 

Clinical  Phenomena. — The  phenomena  of  simple  mitral  obstruc- 
tion differ  from  those  accompanying  mitral  regurgitation  in  the 
following  particulars  : — 1.  Thrill  is  much  more  frequently  felt,  and 
is  prmsystolic,  being  followed  by  a  peculiar  sharp  impulse.  2.  The 
murmur  may  be  either  simply  proisT/stolic,  or  may  be  audible  through- 
out the  entire  diastole  up  to  the  systole.  A  separate  diastolic 
murmur  is  said  to  be  heard  occasionally,  with  a  distinct  interval 
between  it  and  the  prfBsystolic.  The  bruit  is  followed  by  the  abrupt 
and  clear  first  sound,  which  is  of  peculiarly  valvular  quality,  strongly 
suggesting  its  association  with  the  closure  of  the  mitral  valves.  J\Iany 
think,  however,  that  it  is  a  modified  sound  produced  by  tlie  mu.scular  wall, 
and  connected  with  the  altered  conditions  of  the  chordas  tendineas  and 
musculi  papillares.  3.  The  second  sound  at  the  base  is  often  markedly 
and  persistently  reduplicated.  4.  With  regard  to  the  pulse,  in  my  ex- 
perience of  a  considerable  number  of  cases  of  simple  mitral  obstructive 
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disease,  it  continned  regular  for  a  long  period,  hut  irregularity  of  the  pulse 
is  generally  looked  upon  as  an  important  sign  of  this  disease,  and  in 
advanced  cases  such  ii-regularity  is  very  common.  Dr.  George  Balfour 
states  that  the  irregularity  is  extreme,  and  he  attributes  it  to  defec- 
tive nntrition  of  the  cardiac  trunk  and  ganglia,  leading  to  irregular 
action.  5.  The  left  ventricle  is  small,  and  disposed  to  become  atrophied, 
rather  than  enlarged  ;  but  the  left  auricle  is  mnch  more  liable  to  become 
affected  than  in  mitral  regurgitant  disease,  and  in  time  may  be  observed 
to  pulsate  above  the  fourth  rib  to  the  left  of  the  sternum.  The  effects 
on  the  circulation  are  similar  in  both  cases,  bnt  they  are  less  marked 
and  more  slowly  produced  in  simple  mitral  obstruction. 

In  many  instances  mitral  regurgitation  and  obstruction  exist  together  in 
various  degrees.  The  interference  with  the  circulation,  and  the  changes 
in  the  cavities  of  the  heart,  are  necessarily  more  readily  induced  under 
these  circumstances.  A  double  thrill  may  be  felt.  Fi-equently  there 
are  two  distinct  mui-murs,  but  there  may  be  but  one,  and  it  may  be 
purely  systolic,  but  Dr.  Balfour  states  that  the  murmur  is  often  pre- 
ceded by  a  more  or  less  evident  thump,  and  that  it  ceases  at  or  about 
the  middle  of  the  infra-axillaiy  space.  It  is  in  these  cases  of  double 
mitral  disease  that  the  cardiac  action  and  pulse  tend  to  become 
extremely  irregular,  according  to  my  observation.  Mitral  disease  is. 
common  in  young  persons.  Mitral  obstruction  is  much  more  common  in 
women  than  in  men. 

C.  AoKTic  Obstruction. 

iEtiology. — 1.  As  a  rule  chronic  valvulitis,  ending  in  atheroma  and 
calcification,  originates  aortic  obstruction,  the  morbid  process  gradually 
progressing  :  hence  this  affection  is  very  frequent  in  old  people.  It  is 
this  valve  also  which  becomes  involved  in  those  individuals  who  underga 
severe  muscular  strain.  2.  Cases  are  not  uncommonly  observed,  how- 
ever, in  which  aortic  obstruction  can  be  distinctly  traced  to  acute 
endocarditis  associated  with  rheumatic  fever. 

Anatomical  Characters. — In  most  cases  aortic  obstruction  depends, 
upon  the  valves,  which  may  be  adherent,  but  are  usually  rigid, 
thickened,  irregular,  contracted,  atheromatoiis  or  calcareous,  so  that 
they  cannot  be  pressed  back  by  the  blood,  but  remain  constantly  more 
or  less  in  the  current  of  the  circulation.  Often  they  are  covered  with 
considerable  fibrinous  masses,  and  the  opening  of  the  artery  may  thus 
be  almost  completely  closed.  Occasionally  constriction  at  or  about  the 
aortic  orifice  is  the  pathological  condition  giving  rise  to  obstruction. 

Clinical  Phenomena. — Immediate  signs.  The  only  positive  signs  of 
aortic  obstruction  are  :  —  1.  Systolic  thrill  at  the  right  base  occasionally, 
2.  Aortic  systolic  murmur.  If  there  is  no  regurgitation  the  aortic 
second  soiind  is  often  altered,  being  either  weakened,  or,  on  the  other 
hand,  accentuated,  but  this  depends  rather  upon  the  condition  of  the 
aorta,  and  the  degree  of  general  arterial  tension.  In  some  cases  the 
second  sound  is  reduplicated. 

Effects  upon  the  circulation,. — Should  the  'arteries  be  imperfectly  filled, 
there  will  be  pallor,  with  a  tendency  to  symptoms  of  cerebral  anaemia. 
The  pulse  is  small,  regular,  and  compressible,  but  is  generally  modified 
by  cardiac  hypertrophy  or  degeneration,  and  under  the  influence  of  the 
latter  change  it  may  become  iiTegular  or  intermittent.  A  sphjrgmo- 
graphic  tracing  shows  a  difficult  and  very  oblique  ascent ;  a  rounded 
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summit ;  and  the  secondary  waves  absent  or  slight.  There  is  no  evidence 
•of  obstruction  to  the  pulmonary  circulation,  unless  the  mitral  orifice 
becomes  involved,  so  as  to  permit  regurgitation.  Particles  of  fibrin  are 
liable  to  be  detached  from  the  aortic  valves,  giving  rise  to  embolism, 
■especially  in  connection  with  the  brain. 

Effects  upon  the  heart. — The  tendency  of  simple  aortic  obstruction  is 
to  pi'oduce  pure  hypertrophy  of  the  left  ventricle,  which  compensates 
for  the  obstruction,  so  long  as  there  is  no  degeneration  of  the  muscular 
wall,  or  dilatation  of  the  cavity.  In  course  of  time  mitral  regurgitation 
is  apt  to  be  developed. 

D.  Aoirnc  Reguegitation. 

.Stiology. — 1.  This  disease  is  chiefly  the  result  of  progressive  chronic 
•changes  in  the  valves,  and  is  especially  frequent  iu  those  who  uudergo 
prolonged  or  severe  strain.  2.  In  many  cases  it  originates  in  acute 
endocarditis.  3.  There  may  be  a  sudden  rupture  or  laceration  of  one  of 
the  valves,  the  result  of  strain,  or  of  ulceration.  4.  Regurgitation  may 
take  place  through  perforations  in  one  of  the  segments,  due  to  atrophy 
or  congenital  insufficiency.  Other  forms  of  congenital  malformation 
have  also  been  described,  causing  incompetence,  especially  fusion  of  two 
segments,  most  commonly  those  behind  which  the  coi'onary  arteries 
are  given  off  (Osier).  5.  In  rare  instances  the  aortic  orifice  is  dilated, 
and  the  valves  are  therefore  incompetent  to  close  it  j^roperly;  or  an 
aneurism  just  above  the  aortic  ring  may  cause  relative  insufficiency. 
6.  Dearenerative  changes  at  the  root  of  the  aorta  not  uncommonly  lead 
to  the  imperfect  adaptation  of  the  valves,  and  thus  give  rise  to  regur- 
gitation. 

Anatomical  Characters. — The  ordinary  state  of  the  valves  is  that 
described  under  aortic  obstruction,  and  they  are  often  so  shrunken, 
deformed,  and  rigid,  that  they  permit  I'egurgitation,  as-well  as  cause 
obstruction.  Sometimes  they  adhere  to  the  walls  of  the  vessel ;  or  a 
tongue  of  the  valve  is  fouiid  lacerated  or  ruptured,  or  having  a  con- 
siderable perforation  in  it ;  or  there  may  be  scarcely  any  remnant  of  the 
valve. 

Clinical  Phenomena. — It  will  be  sufficient  to  point  out  the  important 
characters  which  distinguish  aortic  regurgitation  from  obstruction. 
1.  Very  rarely  is  there  any  thrill,  but  in  exceptional  cases  a  marked 
diastolic  thi-ill  is  felt,  conducted  down  the  stei-nura,  or  occasionally 
perceptible  over  a  large  area.  2.  A  well-marked  diastolic  murmur  is 
generally  audible,  presenting  the  usual  characters,  but  varying  in 
loudness  and  exact  quality.  3.  The  arterial  pulse  is  quite  characteristic 
in  cases  of  well-marked  aortic  regurgitation,  owing  to  the  blood  being 
forced  into  the  arteries  imder  unusual  pressure  by  the  hyperti'ophied  left 
ventricle,  thus  causing  their  excessive  distension ;  while  they  afterwards 
rapidly  subside,  on  account  of  the  blood  flowing  back  into  the  heart 
through  the  unclosed  orifice.  These  phenomena  can  be  observed  in  all 
the  visible  arteries,  and  have  even  been  seen  in  the  vessels  of  the  eye  by 
the  aid  of  the  ophthalmoscope.  They  become  prominent,  tortuous,  and 
elongated  with  each  systole  of  the  heart,  presenting  a  vermicular  move- 
ment ;  while  the  pulse  has  a  jerky,  abrupt,  hai-d  and  tense  feel,  succeeded 
by  a  rapid  collapse  or  "  fall-back,"  being  usually  known  as  Corrigan's,  or 
the  "  water-hammer  "  pulse.  The  sensation  in  marked  cases  has  been  well 
described  as  resembling  "  balls  of  blood  shot  under  the  finger."  When 
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the  arm  is  raised  vertically,  tlie  pulse  continues  to  exhibit  the  same 
characters,  wliich  may  even  be  intensiBed.  There  is  no  irregularity 
so  long  as  the  heart-tissue  continues  healthy.  The  important  characters 
of  the  sphygmographic  tracing  are  that  the  line  of  descent  falls 
suddenly ;  and  that  the  aortic  wave  is  more  or  less  indistinct  or  absolutely 
wanting.  By  observing  the  latter  character,  the  degree  of  regurgitation 
may  be  determined.  The  line  of  ascent  is  usually  long  and  vertical, 
with  a  sharp  summit,  but  this  may  be  square  or  convex  if  obstruction 
also  exists.  The  distension-wave  is  raised,  and  the  notch  preceding  it 
is  exaggerated,  while  unusual  vibratory-waves  are  not  uncommon. 
Murmurs  are  often  heard  in  the  arteries.  In  coui-se  of  time  these  vessels 
are  very  prone  to  become  dilated  and  the  seat  of  degenerative  changes, 
omng  to  the  rciDeated  strain  to  which  they  are  subjected.  4.  Fallor 
is  in  some  ca.ses  a  very  conspicuous  symptom  in  aoi^tic  regurgitation; 
and  capillary  pulsation  is  not  uncommonly  observed.  It  may  be  noticed 
under  the  nails,  on  the  cheeks,  or  over  the  forehead,  especially 
when  the  skin  is  irritated,  alternate  blushing  and  pallor  being 
then  evident.  5.  The  principal  nioi"bid  change  developed  in  con- 
nection with  the  heart  consists  in  hypertrophy  with  dilatation  of 
the  left  ventricle,  which  tends  to  become  extreme.  The  liypertrophy 
is  at  first  usually  in  excess  of  what  is  required  for  compensation,  which 
accounts  for  the  great  distension  of  the  arteries.  Degeneration  of  the 
enlarged  heart  is,  however,  likely  to  supervene  in  course  of  time.  The 
mitral  orifice  is  very  liable  to  become  involved  in  cases  of  aox'tic 
regurgitation,  with  the  usual  remote  effects,  should  the  patient  live 
long  enough.  This  orifice  is  in  the  majority  of  such  cases  dilated,  so 
that  the  valves  become  relatively  incompetent.  A  prassystolic  marmur 
has  been  described  as  sometimes  audible  at  the  apex  of  the  heart  in  cases 
•of  aortic  regurgitation,  Avhich  was  attributed  by  the  late  Dr.  Austin 
Flint  to  the  exti'cme  dilatation  of  the  ventricle  preventing  the  mitral 
segments  from  being  forced  back  against  the  wall  during  diastole,  so  that 
they  remain  in  the  blood-current. 

As  a  matter  of  experience,  it  is  found  that  aortic  obstruction  and  in- 
competence commonly  exist  together,  and  then  a  double  "see-saw" 
murmur  is  generally  heard,  the  two  jiortions  differing  in  quality  and 
pitch,  while  the  other  phenomena  are  more  or  less  modified  and  iutensified. 

E.  Tkicuspid  Regurgitation. 

33tiology. — Practically  this  condition  is  either  associated  with  dila- 
tation of  the  right  cavities  of  the  heart,  consequent  upon  some  obstruc- 
tion to  the  cii'culation  in  the  lungs,  especially  that  resulting  from  pro- 
longed emphysema  and  bronchitis ;  or  it  follows  mitral  disease,  being- 
then  partly  due  in  some  cases  to  actual  disease  of  the  tricuspid  valves, 
net,  up  by  continued  extra-pressure  of  the  blood  upon  them.  Very  rarely 
tricuspid  regurgitation  is  a  sequence  of  disease  at  the  jDulmonary  oi-ifice. 

Anatomical  Characters. — The  tricuspid  orifice  is  often  simply 
dilated,  the  valves  being  thus  rendered  incompetent,  but  being  free  from 
disease;  or  the  valves,  especially  the  fixed  tongue,  with  the  chordae 
tendineas,  are  occasionally  contracted  and  deformed.  Abundant  vegeta- 
tions are,  in  my  experience,  not  uncommon  upon  the  ventricular  surface 
of  the  tricuspid  valves. 

Clinical  Phenomena. — Immediate  signs.  I.  It  is  stated  that  a 
i^ystolic  thrill  has  been  felt  in  the  epigastrium  in  cases  of  tricuspid 
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regurgitation,  but  I  have  never  met  with  this  sign.  2.  The  charac- 
teristic systolic  murmur  is  more  frequently  absent  than  present,  and 
usually  requires  an  experienced  auscultator  to  detect  it.  In  exceptional 
instances,  however,  it  is  well-marked. 

Effects  upon  the  circulation. — The  general  venous  system  becomes 
speedily  and  seriously  obstructed  in  connection  with  pronounced  and  per- 
manent tricuspid  regurgitation,  and  all  the  symptoms  resulting  therefrom 
are  likely  to  follow,  including  extensive  and  incurable  dropsy.  The 
abdominal  circulation  is  affected  very  early,  on  account  of  the  deficiency 
of  valves  in  the  veins  of  this  region.  In  addition,  some  important 
physical  signs  are  thus  originated,  namely: — I.  Distension  and  varicosity 
of  the  cervical  veins,  especially  of  the  right  external  jugular;  and  some- 
times of  the  veins  over  the  chest,  either  with  or  without  cough.  2.  Venous 
pulsation  in  the  neck,  and  exceptionally  in  the  inferior  vena  cava  and 
hepatic  vein,  causing  pulsation  of  the  liver.  3.  Filling  of  the  external 
jugular  vein  from  below,  after  it  has  been  emptied  by  pressure.  The 
pulmonary  circulation  is  relieved,  and  thus  pulmonary  symptoms  are 
often  temporarily  diminished  when  tricuspid  regurgitation  supervenes 
in  cases  of  mitral  disease. 

Effects  iipon  the  heart. — Tricuspid  regurgitation  tends  to  increase 
hypertrophy  of  the  right  A^entricle  ;  and  to  cause  chiefly  dilatation  of 
the  corresponding  auricle.  If  considerable,  it  may  diminish  the  intensity 
of  murmurs  on  the  left  side  of  the  heart. 

F.  Tricuspid  Obstruction. 

This  disease  is  of  extremely  rare  occurrence  as  an  independent  con- 
dition, and  is  almost  always  associated  with  other  valvular  lesions.  It 
may  be  congenital  or  acquired.  In  the  former  case  early  death  usually 
occurs.  Acquired  tricuspid  stenosis  is  in  the  large  majority  of  instances 
secondary  to  mitral  disease.  It  is  by  far  most  fi'equent  in  women,  and 
in  adults.  The  signs  and  eifects  of  this  condition  are  similar  to  those 
of  regurgitation,  except  that  the  murmur  is  pra^sysfolic,  and  a  pra'systolic 
thrill  is  said  to  be  not  uncommonly  felt. 

G.  Pulmonary  Obstruction  and  Regurgitation. 

A  very  few  observations  will  suffice  for  the  affections  of  the  pulmonary 
orifice.  They  are  of  comparatively  rare  occurrence,  especially  reg'7wgri7o- 
tion.  In  the  great  majority  of  cases  pulmonary  ohstruction  is  due  to 
congenital  constriction  at  the  orifice,  which  may  be  extreme  ;  sometimes 
the  valves  are  much  thickened,  atheromatous,  or  calcareous.  This 
disease  originates  a  systolic  thrill  and  murmur  at  the  left  base.  The 
pulse  is  not  affected,  and  this  constitutes  an  important  distinction  from 
aortic  disease.  Signs  of  right  hypertrophy  and  dilatation,  with  tricuspid 
regurgitation,  often  appear  in  course  of  time ;  followed  by  overloading 
of  the  systemic  veins.  Pulmonary  regurgitation  will  give  rise  to  a 
diastolic  murmur  at  the  left  base.  It  particularly  results  from  fusion 
of  two  segments  during  foetal  life.  I  have  only  met  with  one  instance 
of  congenital  disease  in  which  marked  constriction  and  regurgitation  at 
the  pulmonary  or-ifice  existed  together,  accompanied  with  a  loud  double 
murmur.  Pulmonary  regurgitation  may  result  from  malignant  endo- 
carditis. 
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II.  ENLARGEMENT  OF  THE  HEART. 

Enlargement  of  the  heart  may  be  due  to  :— 1.  Hypertrophy  of  its 
muscular  walls.  2.  Dilatation  oi  its  cavities.  In  most  instances  there 
is  a  combination  of  these  conditions,  though  in  very  different  degrees, 
but  the  varieties  met  with  are  sufficiently  indicated  in  the  following 
classification: — 1.  Simple  hypertrophy.  2.  Eccentric  hypertrophy,  or 
hypertrophy  ivith  dilatation,  the  former  being  in  excess.  3.  Dilatation 
tvith  hypertrophy,  the  dilatation  being  the  more  marked.  4.  Dilatation 
with  attenuation  of  the  walls,  or  simple  dilatation.  A  form  has  been 
described  as  concentric  lujpertrophy,  in  which  the  cavities  are  contracted, 
but  in  reality  this  appearance  is  merely  due  to  post-mortem  contraction 
of  the  walls  of  a  hypertrophied  heart. 

It  Avill  be  convenient  to  consider  hypertrophy  and  dilatation  together, 
any  special  facts  relating  severally  to  these  morbid  conditions  being 
indicated  as  occasion  arises. 

JEtiology  and  Pathology. — The  numei'ous  causes  of  cai-diac  enlai-ge- 
ment  may  be  ranged  under  certain  heads. 

1.  Direct  obstruction,  either  in  connection  iviththe  orifices  of  the  heart  or 
with  the  vessels,  which  interferes  with  the  passage  of  the  blood.  Cardiac 
obstrucMon  is  usually  seated  at  the  aortic  or  mitral  orifice,  very  rarely  at 
the  pulmonary  or  tricuspid  opening.  The.  aorta,  may  be  obstructed 
from  extensive  atheroma  or  calcification ;  aneurism ;  congenital  con- 
striction or  coarctation ;  or  external  pressure  upon  the  vessel  by  a 
neighbouring  aneurism  or  other  tumour.  In  connection  with  the 
general  circulation,  the  chief  conditions  giving  rise  to  cardiac  enlarge- 
ment are  extensive  atheroma  or  calcification  of  the  arteries ;  and 
changes  in  the  arterioles  and  capillaries  accompanying  chronic  renal 
disease.  In  the  pulvionary  circulation  obstruction  may  arise  from  con- 
genital constriction  of,  or  external  pressure  upon,  the  pulmonary  artery; 
chronic  pulmonary  diseases,  especially  chronic  bronchitis  with  emphy- 
sema, extensive  pleuritic  adhesions  with  contracted  lung,  and  interstitial 
pneumonia;  or  atheroma  of  the  pulmonary  vessels. 

Obstruction  tends  more  especially  to  lead  to  hypertrophy,  but  if  it  is 
brought  about  suddenly,  a  primary  dilatation  ensues ;  when,  however, 
obstruction  affecting  the  left  ventricle  is  gradual  in  its  progress,  th.e 
cardiac  hypertrophy  is  often  of  the  most  pure  type. 

2.  Distension  of  the  xvalls  of  the  heart  during  diastole,  under  increased 
pressure.  This  is  a  most  important  cause  of  cardiac  enlargement,  being 
chiefly  exemplified  by  the  effects  of  aortic  and  mitral  regurgitation,  and 
to  a  less  degree  by  those  of  tricuspid  regurgitation.  In  these  conditions 
there  are  two  currents  of  blood  entering  the  cavity  into  which  regurgi- 
tation takes  place,  often  under  exc'essive  pressure.  At  first  dilatation  is 
produced,  but  in  most  cases  hypertrophy  is  soon  superadded,  their  rela- 
tive proportions  depending  upon  various  circumstances.  The  heart  may 
ultimately  assume  enormous  dimensions. 

3.  Embarrassed  action  of  the  heart,  in  consequence  of  which  the  contrac- 
tion of  this  organ  is  impeded,  and  it  has  to  work  under  physical  constraint. 
Displacement  of  the  heart  from  any  cause ;  a  deformed  thorax  ;  and 
pericardial  agglutination  are  the  most  important  causes  of  enlargement 
coming  under  this  head.     The  relation  of  pericardial  adhesions  to 
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cardiac  enlargement  lias  been  much  disputed,  but  unquestionably  they 
are  capable  of  originating  hypertrophy,  dilatation,  or  both  conditions, 
under  different  circumstances. 

4.  It  is  probable  that  mere  excessive  cardiac  action,  such  as  is  observed, 
in  severe  palpitation,  either  constant  or  paroxysmal,  may  induce  hyper- 
trophy. Some  authorities  would  explain  this  effect  by  aflfirming'that 
an  obstacle  is  set  ap  in  the  arterial  circulation,  owing  to  vaso-motor  con- 
traction, and  that  this  leads  to  compensatory  hypertrophy.  Exophthal- 
mic goitre  may  be  mentioned  here  as  a  possible  condition  giving  rise  to 
cardiac  enlargement. 

5.  Dilatation  may  result  from  some  temporary  loss  of  resisting  power  in 
the  ivalls  of  the  heart,  associated  with  cardiac  degeneration  in  low  fevers  ; 
myocarditis  ;  ancemia ;  or  mere  want  of  muscular  tone,  due  to  excessive 
smoking  or  venery,  alcoholism,  or  other  causes.  In  this  class  of  cases 
permanent  enlargement  may  undoubtedly  be  set  up,  but  usually  the 
distended  cavity  ultimately  resumes  its  normal  dimensions,  provided  the 
cause  can  be  removed. 

6.  I  have  deemed  it  best  to  notice  separately  that  important  class  of 
cases,  in  which  cardiac  enlargement  is  the  result  of  repeated  violent  effort, 
especially  with  the  arms,  such  as  is  carried  on  in  connection  with  certain 
laborious  occupations  (hammermen,  colliers,  etc.),  gymnastic  exercises, 
rowing,  climbing  mountains,  and  similar  exertions.  The  enlargement  is 
principally  due  to  the  obstruction  to  the  circulation  which  is  produced  by 
the  muscles  crossing  the  arteries,  these  muscles  also,  owing  to  their  rigid 
condition,  opposing  the  passage  of  blood  through  their  own  vessels ; 
and,  after  a  time,  to  the  aortic  and  general  arterial  changes  which  the 
violent  exertions  originate.  The  excessive  action  of  the  heart  which 
these  exertions  pr-oduce  must  not,  however,  be  overlooked  as  probably 
aiding  in  bringing  about  the  morbid  condition.  Enlargement  of  the 
right  cavities  is  very  liable  to  be  developed  in  runners,  swimmers, 
divers,  and  those  who  tax  their  breathing  powers  unduly  from  time  to 
time. 

7.  A  plethoric  state  of  the  system,  resulting  fi'om  over-eating,  especially 
of  nitrogenized  food,  and  abuse  of  alcohol,  has  been  regarded  as  a  cause  of 
hypertrophy  of  the  heart,  but  this  condition  is  then  probably  associated 
with  lithsemia  or  the  gouty  state.  At  the  same  time  the  importance  of 
chronic  alcoholism  as  a  factor  in  the  development  of  not  a  few  cases  of 
enlarged  heart  must  never  be  overlooked. 

8.  Cases  of  hypertrophied  heart  now  and  then  come  under  observa- 
tion in  which  no  cause  can  be  traced,  and  then  the  hypertrophy  is  sup- 
posed to  be  idiopathic  and  primao-y. 

With  regard  to  dilatation,  this  condition  is  more  liable  to  supervene, 
and  is  more  marked,  in  those  conditions  which  give  rise  to  great  internal 
pressure  upon  the  cardiac  walls  during  diastole ;  when  obstruction  is 
rapidly  produced ;  and  when  the  muscular  fibres  of  the  heart  ai*e  deficient 
in  resisting  power  from  any  cause,  as  after  an  acute  or  long-continued 
chronic  illness,  or  Avhen  they  are  the  seat  of  congestion,  inflammation,  or 
degenerative  changes,  especially  acute  parenchymatous,  and  chronic 
fatty  or  fibroid  degeneration. 

Anatomical  Characters. — The  alterations  produced  in  various 
degrees  in  the  heart  by  hypertrophy  and  dilatation  are  chiefly  of  the 
following  nature :— 1.  Increase  in  htilk,  this  being  mainly  in  proportion 
to  the  dilatation.  2.  Increase  in  weight,  which  is  in  the  ratio  of  the  hyper- 
trophy.   In  extreme  cases,  the  heart  may  be  four  or  five  times  heavier 
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than  normal,  and  enormously  increased  in  size.  Ifc  is  then  called  the 
■cor  bovinnvi  or  cor  taimnum.  3.  Change  in  shape.  In  general  dilated 
hypertrophy  the  heart  tends  to  become  more  or  less  globular,  the  apex 
beino-  rounded  or  obliterated.  If  the  left  cavities  are  alone  involved, 
and  especially  merely  hypertrophied,  the  heart  is  elongated  and  more 
conical  than  usual,  the  apex  of  the  left  ventricle  extending  downwai'ds 
.some  distance  beyond  the  right.  "When  the  right  side  is  solely  alfected 
there  is  a  tendency  to  roundness  of  outline  and  increase  in  breadth,  the 
rifht  ventricle  lying  forwards  so  as  to  overlap  the  left,  and  to  form  the 
apex  of  the  heart.  4.  Alteration  in  position  and  axis.  As  a  rule  the 
heart  is  lowered,  and  its  apex  is  displaced  to  the  left,  while  the  right 
border  becomes  more  horizontal,  especially  in  enlargement  of  the  right 
side,  which  may  also  extend  the  heart's  limit  in  an  upward  direction. 
;>.  Changes  in  the  thickness  of  the  walls,  a7id  in  the  size  and  shape  of  the 
cavities.  ■  There  are  generally  obvious  alterations  in  these  respects,  but 
they  vary  considerably,  according  to  both  the  absolute  and  relative 
amount  of  hypex'trophy  and  dilatation.  The  walls  of  the  left  ventricle 
may  measure  from  to  2  inches  in  thickness  ;  those  of  the  right  from 
1  to  1^  inch.  The  septum  is  usually  involved,  and  tends  to  bulge 
towards  that  cavity  which  is  least  implicated.  It  must  be  remembered 
that  there  may  be  considerable  hypertrophy  with  little  or  no  thickening 
of  the  walls,  when  it  is  accompanied  with  much  dilatation.  In  simple 
dilatation  the  walls  of  an  auricle  may  become  so  thin  as  to  consist 
of  scarcely  anything  but  pericardium  and  endocardium,  and  to  be 
almost  transparent.  6.  'Physical  characters  of  the  heart-tissue.  In  hyper- 
trophy of  a  healthy  type  the  myocardium  appears  either  of  normal  colour, 
•or  of  an  unusually  bright-red  tint,  while  the  tissue  feels  firm  and  resis- 
tant. Fatty  degeneration  may,  however,  give  rise  to  various  tints,  as 
well  as  to  diminution  in  consistence.  The  heart  generally  feels  soft  and 
flabby  in  proportion  to  the  degree  of  dilatation.  7.  Structural  changes. 
In  the  form  of  cardiac  hypertrophy  now  under  consideration  the  muscular 
tissue  is  increased ;  and  this  is  probably  due  to  a  new  formation,  the 
fibres  being  augmented  in  number,  and  arranged  more  closely  together. 
Fatty  degeneration  frequently  follows  hypertrophy,  and  it  has  been 
■supposed  that  the  recently-formed  fibres  are  more  liable  to  undergo  this 
change.  The  coronary  vessels  become  enlarged,  and  some  observers 
afiirm  that  the  nerves  and  nerve-ganglia  are  also  increased  in  size ; 
others  believe  that  there  is  only  a  hyperplasia  of  the  connective  tissue 
associated  with  these  structures. 

According  to  the  circumstances  under  which  it  arises,  enlargement  of 
the  heart  may  be  general ;  limited  to  the  left,  or  less  commonly  to  the 
right  side  ;  to  one  cavity,  especially  a  ventricle ;  or  even  to  particular 
portions  of  a  cavity.  Speaking  generally,  it  may  be  affirmed  that  the 
left  side  of  the  heart  is  more  liable  to  hypertrophy ;  the  right  to  dilata- 
tion. The  auricles  are  probably  never  solely  hypertrophied,  being 
always  dilated  as  well.  There  is  a  class  of  cases  in  which  hypertrophy 
•of  the  heart  is  largely  due  to  inci^ease  of  the  connective  tissue,  but  these 
will  be  separately  considered. 

Symptoms. — It  is  for  obvious  reasons  difficult  to  indicate  precisely 
what  symptoms  are  directly  due  to  hypertrophy  or  dilatation  of  the 
heart  in  any  particular  case,  and  on  this  part  of  the  subject  it  must 
suffice  to  offer  the  following  general  statements. 

1.  Fure  hypertrophy,  provided  it  is  strictly  compensatory  and  no  more 
raay  be  unattended  with  any  symptoms  whatever. 
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2.  In  many  cases,  however,  cardiac  hypertrophy  is  excessive,  and  hence- 
gives  rise  to  sensations  due  to  the  increased  action,  both  in  connection 
■with  the  heart  and  the  arteries  ;  as  well  as  to  signs  of  active  congestion 
of  the  systemic  circulation,  especially  that  of  the  brain,  of  the  pul- 
monary circulation,  or  of  both,  according  as  the  hypertrophy  is  left, 
right,  or  general ;  these  symptoms  being  aggravated  by  any  cause  which 
tends  to  excite  the  heart.  The  undue  distension  of,  and  strain  upon,  the 
main  arteries  resulting  from  ventricular  hypertrophy  ultimately  leads 
to  their  degeneration  ;  and  it  may  even  give  rise  to  rupture  of  one  of  the 
cerebral  vessels.  It  is  believed  that  the  pulmonary  vessels  may  undergo 
degeneration  from  the  same  cause,  and  that  they  may  also  finally  give 
way. 

3.  If  the  hypertrophy  is  insufficient,  or  is  complicated  with  dilatation 
or  degeneration,  so  that  compensation  fails  more  or  less,  then  the 
symptoms  become  proportionately  more  marked;  under  these  cii-cum- 
stances  there  may  be  noticed  palpitation ;  feeble,  irregular,  or  inter- 
mittent cardiac  action  and  jaulse  ;  shortness  of  breath  and  disturbance 
of  the  heart  on  exertion  ;  actual  dyspnoea  of  various  kinds  ;  or  even  a 
tendency  to  syncope.  The  special  j)henomena  of  dilatation  will  be 
separately  considered. 

4.  In  proportion  to  the  degree  of  dilatation  will  the  functions  of  the 
heart  be  disturbed,  and  its  force  be  impaired  and  ineflS.cient,  so  that  it 
becomes  more  and  more  difficult  to  carry  on  the  circulation,  which  is 
retarded  and  rendered  languid,  and  thus  the  mass  of  the  blood  is  insuffi- 
ciently aerated,  while  the  capillaries  and  veins  become  overloaded,  and  the 
arteries  are  imperfectly  filled.  Most  uncomfortable  sensations  are  often 
experienced  over  the  cardiac  region,  which  may  amount  to  intense 
anginal  pains.  Palpitation,  irregularity,  or  intermittency  are  either 
constantly  present,  or  are  liable  to  be  brought  on  by  slight  causes, 
especially  by  exertion  or  flatulence.  Dyspnoea  is  also  persistent  to  a 
greater  or  less  degree,  being  easily  intensified,  and  often  amounting  to 
orthopnoea;  while  all  the  consequences  of  pulmonary  congestion  are 
very  liable  to  arise.  The  symptoms  indicative  of  general  venous  stag- 
nation are  developed  to  their  fullest  extent,  when  there  is  much  dila- 
tation of  the  right  cavities  of  the  heart.  It  is  important  to  notice  that 
while  in  hypertrophy  the  urine  is  unaltered,  in  proportion  to  the 
degree  of  dilatation  it  becomes  more  and  more  scanty  and  concentrated, 
and  then  usually  contains  albumin,  which  may  amount  to  one-eighth  or 
one-sixth  of  its  bulk. 

Physical  Signs. — In  the  following  description  an  attempt  is  made  ta 
indicate  the  chief  variations  in  the  physical  signs  which  may  be  met 
with  in  cases  of  cardiac  enlargement. 

1.  Bulging  over  the  cardiac  region  is  often  observed,  being  in  propor- 
tion to  the  degree  of  hyperti-ophy  ;  to  its  duration  ;  and  to  the  j-outh  of 
the  patient.  Its  seat  and  extent  depend  upon  those  of  the  hy{3ertrophy. 
The  intercostal  spaces  may  be  widened,  but  are  not  protruded.  Dilata- 
tion does  not  cause  bulging. 

2.  The  impulse  is  always  more  or  less  altered.  In  hypertrophy  it  is 
chiefly  displaced  downwards  and  towards  the  left;  somewhat  increased 
in  area,  though  Avell-defined ;  forcible,  in  some  instances  being  extremely 
powerful;  slow,  impulsive,  heaving  or  pushing  in  a  downward  and 
forward  direction;  and  regular.  Dilatation  tends  rather  to  enlarge  the 
impulse   transverse I3',   especially  towards   the  right,  but   does  not 
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materially  lower  it ;  it  becomes  extensive,  diffused,  and  ill-defined ; 
liable  to  change  its  place  with  dilSerent  beats  of  the  heart ;  more  or  less 
feeble,  being  sometimes  seen  when  not  felt,  or  perceptible  neither  to 
touch  nor  sight;  of  jerking  or  slapping  quality,  or  occasionally  almost 
undulatoiy;  unequal  in  force;  and  irregular  in  rhythm  or  even  inter- 
mittent. Sometimes  a  diastolic  impulse  is  felt.  A  peculiar  sensation 
has  been  described  in  marked  dilatation,  perceptible  by  auscultation,  as 
of  a  diffused  tumble  of  the  heart  against  the  chest- walls,  with  r-olling 
over,  followed  by  a  pause.  According  to  the  degree  in  which  hyper- 
trophy and  dilatation  are  combined,  will  the  impulse  partake  more  of 
the  characters  significant  of  one  or  other  of  these  conditions  ;  while  it 
is  naturally  influenced  by  the  part  of  the  heart  involved.  In  marked 
hypertrophy  with  dilatation  of  the  left  ventricle  the  beat  may  be  felt  as 
low  as  the  seventh  or  eighth  rib,  and  three  inches  or  more  outside  the 
left  nipple.  When  the  right  ventricle  is  affected,  the  chief  impulse 
lies  behind  and  to  the  right  of  the  sternum  and  ensiform  cartilage,  or  in 
the  epigastrium,  and  is  obviously  superficial ;  while  the  true  apex-beat 
may  be  concealed  by  the  dilated  right  cavity.  Hypertrophy  of  the  left 
auricle  may  cause  a  pulsation  above  the  fourth  rib  to  the  left  of  the 
sternum. 

3.  Cardiac  dulness.  In  all  forms  of  cardiac  enlai'gement  the  area  of 
dulness  necessarily  tends  to  be  increased,  but  this  is  often  more  or  less 
obscured  by  emphysematous  lungs.  It  is  important  to  notice  in  what 
direction  any  increase  of  dulness  takes  place,  as  well  as  its  shape. 
Hypertrophy  generally  enlarges  it  downwards  and  to  the  left,  and 
causes  it  to  assume  a  vertically-elongated  form.  Dilatation  extends  it 
transversely,  especially  towards  the  right,  rendering  it  somewhat  square 
or  circular,  but  does  not  lower  it  materially.  General  hypertrophy  with 
dilatation  gives  rise  to  the  greatest  extension,  both  laterally  and 
downwards,  the  shape  being  more  or  less  square.  Enlargement  of  one 
or  other  side  of  the  heart  will  cause  the  dulness  to  increase  in  a 
corresponding  direction ;  while  localized  enlargement  will  give  rise  to 
localized  dulness. 

4.  Cardiac  sounds.  In  mai'ked  hypertrophy  of  the  left  ventricle  the 
first  sound  at  the  apex  becomes  obscure,  muffled,  low-pitched,  and  some- 
what prolonged.  In  some  cases  there  can  scarcely  be  said  to  be  an 
actual  sound,  but  rather  a  sensation  conveyed  to  the  head  through 
the  stethoscope ;  occasionally  a  sound  as  of  the  heart  knocking  against 
the  chest-wall  is  heard.  At  the  base  the  first  sound  may  be  much 
clearer  and  more  valvular.  The  second  sound  is  often  accentuated. 
In  dilatation  the  first  sound  tends  to  be  feeble,  but  clear,  short,  sharp, 
and  valvular;  it  becomes  weaker  towards  the  base,  but  the  second 
sound  may  be  well-accentuated  in  this  situation.  In  pronounced  cases 
the  "  foetal  heart-rhythm  "  may  be  met  with ;  or  the  typical  "  gallop- 
rhythm  ".  Combined  hypertrophy  and  dilatation  may  cause  the  first 
sound  to  become  extremely  loud,  full,  prolonged,  accentuated,  and  exten- 
sively audible  ;  it  may  then  have  a  clanging  quality.  The  sounds  will 
be  unusually  distinct  towards  the  right  or  left,  if  either  side  of  the 
heart  is  particularly  affected ;  and  right  hypertrophy  may  be  attended 
with  increased  accentuation  of  the  pulmonary  second  sound.  Redupli- 
cation of  the  sounds  is  common  in  enlargement  of  the  heart. 

5.  Murmurs  occasionally  result  from  enlargement  of  the  cardiac 
■cavities,  as  already  explained.     Hypertrophy  alone  or  with  dilatation 
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will  intensify  muvmtirs  due  to  valvular  diseases.  Simple  dilatation 
tends  to  weaken  murmurs. 

6.  An  enlarged  heart  may  affect  neighbouring  structures,  displacing  or 
compressing  them,  and  thus  originating  physical  signs.  The  left  lung 
often  presents  signs  of  more  or  less  compression.  The  diaphragm,  liver, 
and  stomach  may  also  be  pushed  down,  as  revealed  by  examination  of 
the  abdomen. 

7.  The  pulse.  In  hypertrophy  involving  the  left  ventricle  the  larger 
arteries  are  generally  seen  to  throb  more  or  less  violently,  and  some- 
times the  smaller  vessels  also.  The  pulse  is  disposed  to  be  less  fre- 
quent, slow  and  prolonged,  full,  powerful,  of  high  tension,  and  regular. 
A  sphygmographic  curve  presents  a  more  or  less  square  summit.  In 
proportion  to  the  amount  of  dilatation  the  pulse  tends  to  become  more 
feeble,  small,  compressible,  lagging,  and  irregular  or  intermittent. 
When  the  right  side  is  alone  involved  the  radial  pulse  is  not  aifected, 
or  only  to  a  minor  degree,  and  this  may  be  of  assistance  in  diagnosis. 
The  pulse  is  often  influenced  by  valvular  diseases,  changes  in  the  vessels 
themselves,  and  other  causes  upon  which  the  cardiac  enlargement 
depends,  or  with  which  it  happens  to  be  associated. 


III.  ATROPHY  OF  THE  HEART. 

.SItiology. — Atrophy  of  the  heart  may  be  met  with  under  the  follow- 
ing circumstances  : — 1.  As  a  congenital  condition,  especially  in  females. 
2.  In  connection  with  general  wasting  from  old  age,  starvation,  low  fevers, 
pbthisis,  cancer,  and  other  affections  inducing  marasmus.  3.  From  ines- 
sure  upon  the  heart  by  pericardial  agglutination  or  effusion  ;  or  excessive 
accumulation  of  fat.  This  caiise  acts  partly  by  interfering  with  the 
supply  of  blood  through  the  coronary  vessels.  4.  As  a  result  of  disease 
or  obstruction  of  the  coronary  arteries,  the  heart  being  on  this  account 
imperfectly  nourished ;  atrophy  is  then  generally  accompanied  with 
degenei-ative  changes. 

Anatomical  Characters. — Diminution  in  weight  is  the  chai-acteristic 
feature  of  cardiac  atrophy,  and  the  heart  may  be  I'educed  in  weight  to 
3j0zs.  or  even  less.  As  a  rule  the  oz-gan  is  small,  and  its  cavities  are 
contracted,  the  shape  being  normal.  An  eccentric  form  is  described, 
however,  in  which  there  is  dilatation  as  well  as  atrophy.  The  muscular 
tissue  is  usually  wanting  in  tone ;  and  fatty  degeneration  is  not  un- 
common. 

Symptoms. — Feebleness  of  the  circulation  is  the  only  symptom  which 
can  be  attributed  directly  to  cardiac  atrophy.  When  it  follows  pressure 
upon  the  heart,  or  interference  with  its  supply  of  blood,  severe  symptoms 
are  often  present,  such  as  palpitation,  dyspnoea,  and  general  venous  con- 
gestion ;  but  these  are  not  the  immediate  consequences  of  the  atrophy. 
The  physical  signs,  if  any,  are  : — ] .  A  feeble  and  limited  impulse,  which 
may  be  raised.  2.  Diminished  area  of  dulness.  3.  Weak  or  some- 
times almost  inaudible  cardiac  sounds.  4.  A  small,  feeble,  but  regular 
pulse. 
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IV.  FATTY  DISEASE  OE  THE  HEART. 

There  are  two  distinct  patliological  conditions  associated  with  the 
heart  to  which  the  term  fatty  disease  is  applied,  each  of  which  requires 
separate  consideration. 

1.  Fatty  Infiltration. 

JEtiology. — Fatty  infiltration  is  observed  : — 1.  As  a  part  of  general 
obesity,  especially  in  elderly  persons.  2.  In  some  individuals  who  suffer 
from  cancer,  phthisis,  and  other  wasting  af'ections.  3.  In  connection  with 
chronic  alcoholism. 

Anatomical  Characters. — The  connective-tissue  cells  around  and  in 
the  substance  of  the  heart  become  infiltrated  with  fat,  leading  to  a  fatty 
hypertrophy.  This  commences  under  the  pericardium,  but  the  fat  pene- 
trates inwards  between  the  muscular  fibres,  causing  their  degeneration 
and  absorption,  so  that  finally  the  affected  portions  of  the  cardiac  walls 
may  be  almost  or  entirely  composed  of  adipose  tissue.  The  ventricles  are 
chiefly  affected,  especially  the  right,  and  there  is  a  particular  tendency 
to  the  accumulation  of  fat  along  the  sulci,  and  about  the  base  and  apex 
of  the  heart.    The  organ  is  necessarily  pale,  soft,  flabby,  and  lacerable. 

Symptoms. — Fatty  infiltration  of  the  heart  may  generally  be  sus- 
pected when  it  exists,  but  in  many  cases  it  cannot  be  made  out  by 
positive  signs.  If  considerable  in  amount,  it  is  likely  to  be  accompanied 
with  uncomfortable  sensations  in  the  cardiac  region  ;  palpitation  or 
other  cardiac  disturbance  on  exertion  ;  shortness  of  breath  ;  and  a  weak 
and  languid  circulation,  leading  to  incapacity  for  any  effort,  chilliness 
of  the  extremities,  and  a  tendency  to  giddiness  or  faintness.  Physical 
examination  only  reveals  a  feeble  or  imperceptible  impulse,  with  corres- 
ponding sounds  ;  and  a  weak  compressible  pulse.  Often,  however,  there 
is  so  much  fat  over  the  chest  that  no  satisfactory  examination  of  the 
heart  can  be  made.  Ultimately  in  extreme  cases  fatty  infiltration  of  this 
organ  may  lead  to  all  the  effects  of  pulmonary  and  general  venous 
stagnation. 

2.  Fatty  Degeneration  or  Metamorphosis. 

2!tiolog7. — The  pathological  modes  of  origin  of  fatty  degeneration 
of  the  cai'diac  walls  are  as  follows  : — 1.  In  the  large  majority  of  cases  it 
results  from  mal-mitrition,  owing  to  some  direct  interference  with  the 
supply  of  blood  through  the  coronary  arteries.  This  may  arise  from 
atheroma  or  calcification  of  the  vessels  themselves  ;  embolic  obstruction  ; 
or  external  compression,  especially  by  pericardial  thickening.  A  hyper- 
trophied  heart  is  very  liable  to  degenerate,  chiefly  in  consequence  of 
inadequate  blood-supply.  2.  Cardiac  degeneration  is  sometimes  a  mani- 
festation of  the  so-called  fatty  diathesis,  similar  changes  being  observed 
in  the  kidneys,  lungs,  blood-vessels,  cells  of  the  cornea,  and  other  struc- 
tures. These  changes  may  be  set  up  without  any  evident  cause  ;  or  in 
connection  with  senile  decay,  alcoholism,  gout,  acute  or  chronic  ansemia, 
especially  pernicious  anemia,  renal  disease  probably,  and  wasting  affec- 
tions, such  as  phthisis  or  cancer.    3.  More  or  less  fatty  degeneration 
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accompanies  fathj  infiltration ;  or  it  may  be  associated  with  viyocarditis 
or  parenchTjmatous  degeneration.  4.  The  heart  has  been  found  in  a  state 
of  fatty  degeneration  in  cases  of  poisoning  by  phosphorus,  as  well  as  by 
phosphoric  and  several  other  acids.  6.  It  has  been  suggested  that 
primary  disease  of  the  cardiac  ganglia  and  nerves  may  lead  to  fatty 
degeneration  of  the  muscular  tissue. 

Predisposing  causes. — The  most  important  of  these  are  age,  fatty 
degeneration  of  the  heart  being  very  uncommon  in  the  young,  and 
increasing  in  frequency  after  middle  life  to  about  the  sixty-third  year 
(Watson),  after  which  it  gradually  becomes  less  common;  the  male  sex; 
sedentary  and  indolent  habits,  especially  when  combined  with  over- 
eating and  drinking,  this  disease  being  therefore  more  common  among 
the  well-to-do  classes,  and  in  those  whose  occupations  lead  to  such  habits, 
such  as  publicans  or  butlers ;  and  the  presence  of  gout  or  Bright's 
disease. 

Allusion  may  here  be  made  to  the  so-called  "  gouty  heart."  This  is 
really  merely  a  condition  of  hypertrophy  followed  by  fatty  degeneration 
of  the  cardiac  walls,  associated  with  vascular  and  renal  changes,  and 
occurring  in  connection  with  lithsemia.  Chronic  changes  affecting  the 
valves  are  not  xancomonly  set  up  in  gout. 

Anatomical  Characters. — Fatty  metamorphosis  may  be  observed  in 
a  heart  of  normal  size,  or  in  one  enlarged  or  atrophied.  The  ventricles 
are  by  far  most  frequently  affected,  especially  the  left;  and  the  change 
may  be  seen  over  a  considerable  area,  or  is  limited  to  certain  spots,  if 
due  to  localized  vascular  obstruction.  It  may  commence  primarily  at 
either  surface,  or  deep  in  the  walls. 

Certain  alterations  in  physical  characters  are  mai'ked  if  the  degenera- 
tion is  advanced.  The  colour  is  paler  than  normal  and  dull,  either 
brownish-red,  pale  brown,  or  pi-esenting  various  "faded-leaf"  tints, 
being  sometimes  actually  yellow.  These  colours  may  be  seen  through- 
out, or  merely  in  streaks,  constituting  the  "  tabby-cat  "  appearance.  The 
consistence  is  diminished,  the  tissue  tearing  and  breaking  down  readily 
under  pressure,  and  the  cardiac  walls  occasionally  resembling  mere 
"  wet  brown  paper."  There  may  be  a  greasy  feel ;  oil  being  also  yielded 
on  pressure,  or  to  the  knife,  blotting-paper,  or  ether. 

The  microscopical  changes  are  characteristic,  and  may  be  observed 
before  there  are  any  alterations  evident  to  the  naked  eye.  At  first  the 
striae  of  the  muscular  fibres  are  merely  I'endered  indistinct  by  the 
presence  of  fat-granules  and  oil-globules,  being  again  brought  into  view 
by  the  action  of  ether.  Gradually  they  become  more  and  more  obscured, 
until  finally  they  disappear  altogether,  the  fibres  being  made  up  entirely 
of  fat-granules. 

Symptoms. — Undoubtedly  fatty  degeneration  of  the  heart  may  be 
entirely  or  practically  latent.  Sudden  death  has  not  infrequently 
occurred  from  this  disease,  when  there  had  been  no  previous  suspicion 
of  any  cardiac  mischief.  Cases,  however,  do  come  under  observation  in 
which  the  diagnosis  may  be  made  with  tolerable  certainty.  As  a 
rule  the  progress  of  the  disease  is  very-gradual  and  insidious.  Most  of 
the  symptoms  ai'e  attributable  to  the  feeble  action  of  the  heart. 

Unpleasant  sensations  are  frequently  complained  of  over  the  cardiac 
region,  and  anginal  attacks  are  very  liable  to  arise.  Palpitation  is 
often  felt  during  the  progress  of  the  degeneration,  not,  however,  directly 
associated  with  the  diseased  fibres,  but  with  those  which  are  unaffected, 
these  being  insufficient  for  the  requirements  of  the  circulation.  The 


FATTY  DEGENERATION  OF  THE  HEART. 


633 


principal  disturbances  of  tbe  cardiac  action  observed  in  different 
combinations  are  infrequency,  the  beats  being  reduced  to  50,  4«0,  30,  25, 
:20,  or  even  fewer  in  a  minute  ;  feebleness ;  irregulaiity  ;  and  inter- 
mittency.  Any  exertion  tends  to  increase  the  frequency  of  the  .action, 
and  to  render  it  more  irregular. 

The  appearance  of  the  patient  may  afford  evidence  of  the  disease,  in 
a  sallow  earthy  tint,  combined  with  ansBmia,  or  with  lividity  about  the 
lips  and  enlarged  capillaries  on  the  cheeks,  of  which  aj)pearances  I  have 
met  with  well-marked  examples.  The  tissues  are  generally  flabby  and 
Avanting  in  tone.  Thei-e  are  frequently  evidences  of  degeneration  of  the 
vessels  and  other  structures.  Among  these  the  ao-cus  senilis  has  been 
■considered  of  material  diagnostic  importance,  especially  when  it  is 
yellow,  ill-defined,  and  passes  into  a  cloudy  cornea  ;  but  this  supposition 
is  very  questionable,  to  say  the  least. 

The  patient  feels  weak,  languid,  and  deficient  in  vitality ;  is  subject 
to  chilliness ;  and  may  be  incapacitated  for  any  exertion,  which  brings 
•on  shortness  of  breath,  faintness,  or  actual  syncope.  Involuntary 
sighing-  is  sometimes  a  prominent  symptom  in  fatty  heart ;  and  also 
■Cheyne-Stokes  respiration. 

Owing  to  the  inadequate  supply  of  blood  to  the  nerve-centres  impor- 
tant symptoms  ai^e  liable  to  arise.  The  chief  of  these  are  habitual 
depression  of  spirits;  irritability  and  moroseness  ;  various  sensations  in 
the  head ;  disturbances  of  vision ;  feebleness  of  intellect,  with  failure  of 
memory,  and  inaptitude  for  thought ;  tremulousness  and  an  unsteady 
gait;  a  tendency  to  sudden  attacks  of  giddiness,  which  make  the  patient 
•cling  to  the  nearest  object ;  restless  and  disturbed  sleep,  attended  with 
sudden  startings,  which  may  be  due  to  a  feeling  of  irttpending  suffoca- 
tion ;  and  unusual  sensations  in  the  limbs.  Sudden  cerebral  ansemia  is 
very  liable  to  occur,  indicated  by  syncope  ;  apoplectiform  or  epileptiform 
attacks  ;  or  a  combination  of  these  conditions.  These  attacks  are,  how- 
ever, soon  recovered  from  as  a  rule,  and  do  not  leave  any  permanent  ill- 
•effects  behind. 

The  digestive  organs  are  generally  out  of  order.  A  sensation  of 
sinking  at  the  epigastrium  is  often  complained  of.  Sexual  inclination 
and  power  are  frequently  notably  deficient. 

It  must  be  borne  in  mind  that  fatty  degeneration  may  set  in  in  con- 
nection with  a  hypertx'ophied  or  dilated  heart,  or  with  valvular  disease, 
and  it  will  then  modify  the  symptoms,  as  well  as  the  physical  signs 
■accompanying  these  conditions,  especially  adding  to  the  difficulty  in 
-carrying  on  the  circulation. 
^  Physical  Signs. — The  only  positive  signs  of  simple  fatty  degenera- 
tion of  the  heart  are  the  following : — 1.  The  impulse  is  feeble  or  absent, 
but  if  perceptible  it  is  well-defined.    2.  The  sounds  are  weak,  especially 
the  first,  which  may  be  almost  inaudible,  particularly  at  the  base, 
where  it  is  weaker  than  at  the  apex.    The  second  sound  may  be  fairly 
accentuated.      In  extreme  cases  no  sounds  whatever  can  be  heard. 
■3.  The  pulse  is  very  feeble,  small,  and  compressible  ;  often  infrequent, 
there  being  sometimes  but  one  pulsation  to  two  ventricular  contractions  ; 
while  it  tends  to  be  irregular,  and  may  become  hurried  pai'oxysmally, 
so  as  to  be  almost  uncountable  from  its  frequency  and  irrcErularitv 
(Walshe).  1       ^  fa  J' 

Course  and  Termination. — Patients  suffering  from  fatty  disease  of 
the  heart  may  go  on  for  yeai-s,  but  death  is  to  bo  feared  at  any  moment 
if  the  lesion  is  advanced.    The  fatal  tei-mination  may  occur  quite 
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suddenly  from  syncojae,  usually  after  some  effort ;  from  rupture  of  th& 
heart,  either  sudden  or  gradual ;  or  from  progi-essive  cardiac  failure, 
which  may  be  attended  with  dropsy.  This  symptom,  however,  is  often 
absent  from  first  to  last,  even  in  extreme  cases,  and  it  is  a  question 
Avhether  fatty  disease  of  the  heart  alone  can  give  rise  to  dropsy,  althouo-h 
it  may  assist  materially  in  its  development. 

V.  CONNECTIVE-TISSUE    HYPERTROPHY    AND  FIBROID 

DISEASE. 

The  walls  of  the  heart  may  become  the  seat  of  morbid  chanrres  of  a 
chronic  nature,  in  which  the  normal  connective-tissue  is  increased  in 
amount,  or  a  definite  fibroid  material  is  formed,  and  these  conditions- 
may  be  conveniently  considered  together. 

Pathology  and  JEtiology. — An  increased  formation  of  connective 
tissue  between  the  muscular  fibres  of  the  heart,  of  general  distribution^ 
may  result  from  prolonged  venous  congestion,  in  connection  with  the 
different  conditions  which  cause  obstruction  of  the  venous  circulation,, 
as  pointed  out  by  Sir  William  Jenner;  rarely  it  follows  some  local 
interference  with  the  coronary  veins.  Sir  Richard  Quain  maintains, 
however,  that  there  is  a  distinct  form  of  connective-tissue  hypertrophy — 
a  simple  hyperplasia — the  origin  of  which  cannot  be  fully  explained, 
but  Avhich  seems  to  be  associated  with  excessive  feeding.  This  tissue 
interferes  with  the  freedom  of  the  muscular  fibres,  and  is  thus  supposed 
to  set  up  increased  action  in  these  fibres,  with  consequent  hypertrojihy 
of  the  muscular  tissue,  the  two  processes  going  on  simultaneously. 

Fibroid  disease  only  afPects  a  limited  area  of  the  cardiac  wall.  It 
may  probably  be  either  of  inflammatory  or  degenerative  origin.  Thus 
fibrosis  may  occur  as  a  gradual  process  after  acute  myocarditis ;  and  it 
is  believed  that  occasionally  a  chronic  myocarditis  develo^is  by  extension 
from  a  similar  change  affecting  the  pericardium  or  endocardium, 
associated  with  rheumatism.  In  certain  cases  the  fibi^otic  condition  is 
probably  due  to  syphilis,  but  this  will  be  separately  noticed.  In  othei'S 
it  is  of  a  degenerative  nature,  arising  as  a  consequence  of  vascular 
changes,  infarction,  or  renal  disease.  Not  uncommonly  it  cannot  be 
traced  to  any  definite  cause. 

Anatomical  Characters. — Diffuse  hyperplasia  of  the  connective- 
tissue  of  the  cardiac  walls  tends  to  make  them  more  or  less  abnormally 
firm  and  tough,  and  in  pronounced  cases  they  are  mai-kedly  indurated,  or 
of  a  leathery  consistence.  When  cut  into,  the  cavities  do  not  collapse, 
but  the  section  remains  stiff  and  prominent,  presenting  a  smooth  and 
homogeneous  appearance.  The  colour  varies  from  a  pale  buff  to  deep 
pui^ple,  according  to  the  amount  of  connective-tissue,  and  of  blood  in 
the  vessels.  In  one  class  of  cases  the  heart  is  more  or  less  uniformly 
enlarged— /(iZse  hypertrophy,  and  may  weigh  as  much  as  forty  ounces 
(Quain)  ;  but  the  enlargement  is  partly  due  to  increase  in  the 
muscular  fibres,  some  of  which  may  be  in  a  state  of  granular,  fatty,  or 
pigmentary  degeneration.  This  change  in  the  cai-diac  walls  favours 
dilatation,  and  "helps  to  render  it  permanent.  Microscopical  examina- 
tion reveals  the  hyperplasia  of  the  cellular  tissue,  as  well  as  numerous 
cells,  in  various  stages  of  development,  from  the  round  and  spindle-shaped 
cell  to  the  complete  fibrilla. 

As  regards  the  more  limited  fibrotic  changes,  these  differ  in  different 
cases.     Sometimes  there  is  a  mere  local  thickening  of  fibrous  tissue 
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beneatli  an  opacity  of  the  endocardium  or  pericardium,  from  which 
processes  or  septa  pass  between  the  muscular  bundles.  One  of  the 
most  important  and  frequent  conditions,  however,  is  a  complete  fibroid 
patch,  which  occupies  the  whole  thickness  of  the  cardiac  wall,  and 
consists  of  dense  fibrous  tissue,  the  muscular  element  having  entirely- 
disappeared.  It  may  be  fibro-cartilaginous  or  almost  cartilaginous 
in  consistence.  Such  a  patch  is  usually  observed  near  the  apex, 
and  varies  in  extent,  in  some  cases  a  considerable  area  of  a  ventricle 
being  involved.  At  the  same  time  smaller  patches,  nodules,  scars,  or 
streaks  may  be  found  in  the  deeper  parts  of  the  myocardium,  which 
cause  puckering  or  irregularity  of  the  endocai-dial  surface.  Sometimes 
the  fibroid  change  is  limited  to  the  musculi  papillares,  especially  in 
connection  with  chronic  valvular  disease.  In  rare  instances  this  lesion 
causes  annular  constriction  of  the  conus  arteriosus,  leading  to  so-called 
cardiac  stenosis.  The  fibrotic  change  in  the  wall  of  the  heart  may 
originate  irregular  dilatation  of  a  cavity,  or  a  cardiac  aneurism. 

Symptoms  and  Physical  Signs. — The  clinical  recognition  of  the 
conditions  now  under  consideration  must,  for  obvious  reasons,  be  as  a 
rule  very  difficult,  and  in  many  cases  impossible.  Symptoms  are 
frequently  absent,  and  are  in  no  way  peculiar.  Extensive  fibrosis  of  a 
ventricle  would  lead  to  embarrassment  and  inefficiency  of  the  cardiac 
action,  evident  on  examination,  with  the  usual  consequences  ;  accom- 
panied with  precordial  distress  or  perhaps  pain,  and  attacks  of  conscious 
palpitation  or  dyspnoea.  Sudden  death  may  occur,  most  commonly 
without  any  previous  symptoms.  Physical  examination  would  reveal 
enlargement  of  the  heart  in  cases  of  general  connective-tissue  hyper- 
trophy. Fibrosis  of  the  musculi  papillares  might  originate  a  murmur 
due  to  incomplete  valvular  closure  of  the  corresponding  orifice.  The 
secondary  effects  of  the  fibrotic  change  would  probably  be  revealed  by 
their  own  special  signs.  From  a  diagnostic  point  of  view,  it  is  always 
well  in  any  chronic  cardiac  case  to  bear  this  change  in  mind,  as  a  pos- 
sible condition  associated  with  other  more  obvious  lesions,  and  contri- 
buting to  the  general  result;  or  as  one  explaining  symptoms  where 
nothing  definite  can  be  made  out  by  physical  examination. 

yi.  PECULIAR  DEGENEEATIONS. 

In  addition  to  the  forms  of  degeneration  affecting  the  heart  already 
described,  the  following  require  brief  notice  : — 1.  Pigmentaey — Browk 
ATROPHY.  This  change  occurs  not  uncommonly  in  cases  of  chronic 
valvular  disease  ;  and  in  the  senile  heart.  When  marked,  the  colour  of 
the  muscular  tissue  is  dark  red-brown ;  and  the  consistence  is  usually 
increased.  There  is  an  accumulation  of  yellow-bi^own  pigment  in  the 
fibres,  chiefly  about  the  nuclei.  Pigment-granules,  presenting  a  yellow, 
shining  appearance,  are  almost  always  found  in  the  muscular  tissue  of 
the  heart  in  cases  of  chronic  disease  of  this  organ.  2.  Calcification. 
In  addition  to  calciBcation  of  pericardial  adhesions,  and  of  valves  or 
orifices  within  the  heart,  calcareous  particles  are  sometimes  found  within 
or  around  the  muscular  fibres.  3.  Ai,nuMiNOiD  degeneiution.  This- 
may  possibly  occur  in  the  heai-t,  but  is  of  no  practical  importance. 
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VII.  NEW  GROWTHS. 

New  growths  in  connection  with  the  heart  are  not  of  common 
occurrence,  and  as  a  rule  cannot  be  regarded  as  of  much  clinical 
importance,  as  they  are  seldom  recognized,  so  that  it  will  only  be  neces- 
sary to  deal  with  them  here  very  briefly. 

1.  Syphilitic  disease.  The  heart  may  be  involved  both  in  acquired 
and  hereditary  syphilis.  The  lesions  may  be  revealed  either  in  the 
form  of  distinct  gummata,  in  various  stages ;  as  fibroid  patches  or 
irregular  masses  of  indurated  fibroid  tissue  in  the  walls  ;  or  as  a  fibrous 
capsule  surrounding  a  caseous  or  fibrinous  mass.  Possibly  local  symp- 
toms or  physical  signs  may  be  met  with  in  particular  instances.  In 
some  cases  preecordial  uneasiness,  syncopal  attacks,  and  remarkable 
infrequency  of  the  pulse  have  been  noticed.  The  diagnosis,  if  ever 
practicable,  can  only  be  founded  on  the  presence  of  well-marked  indica- 
tions of  constitutional  syphilis,  and  the  absence  of  other  causes  of  cardiac 
disease.    Sudden  death  may  result  from  syphilitic  lesions  of  the  heart. 

2.  Malignant  disease.  Very  rarely  the  heart  is  affected  with  malignant 
disease,  which  is  almost  always  secondary,  or  the  result  of  extension. 
Encephaloid  is  the  most  common  variety,  and  epithelioma  the  most  rare. 
Scirrhus,  colloid,  melanotic  cancer,  and  sarcoma  have  all  been  met  with. 
The  growth  generally  affects  one  or  other  surface  chiefly,  and  may  excite 
pericarditis  or  endocarditis.  Usually  there  are  multiple  growths.  It  is 
•almost  impossible  to  recognize  this  condition  clinically. 

3.  Cysts.  Various  cysts  have  been  described  in  the  heart,  among 
which  may  be  specially  mentioned  hydatid-cysts,  and  the  cysticercus 
cellalosae.  Hydatids  are  usually  associated  with  similar  formations  in 
other  structures.  They  tend  to  rupture  into  the  pericardium,  or  into  the 
interior  of  the  heart.  In  several  cases  sudden  death  has  occurred.  A 
•diagnosis  is  practically  impossible. 

4.  Miscellaneous.  It  will  suflice  to  mention,  as  growths  which  may  be 
met  with  in  the  heart,  tubercle  ;  lymphoma  or  lymphodenoma  ;  myoma; 
lipoma;  and  fibrous  polypi  projecting  from  the  endocardial  surface. 
These  are  mei'ely  of  pathological  interest. 

VIII.  CARDIAC  ANEURISM. 

Anatomical  Characters. — Cardiac  aneurism  signifies  a  localized 
dilatation  or  protrusion  of  the  walls  of  the  heart.  It  may  involve  the 
entire  thickness  ;  or  the  endocardium  and  contiguous  muscular  strata 
arc  destroyed.  The  size  and  form  of  the  aneurism  vary  much,  but 
there  are  the  two  types,  namely,  a  general  and  equable  dilatation  of  a 
portion  of  the  parietes ;  and  the  sacculated  variety,  the  latter  communi- 
cating with  the  heart  by  a  wide  or  narrow  orifice.  More  or  less 
stratified  fibrin  or  coagulated  blood  is  usually  found  in  the  sac,  and  it 
may  thus  be  completely  obliterated,  the  aneurism  being  cured.  The 
left  ventricle  is  the  part  almost  invariably  affected,  usually  near  the 
apex  ;  and  more  than  one  aneurism  may  be  present. 

.Etiology  and  Pathology. — Cardiac  aneurism  is  almost  always  the 
consequence  of  some  previous  structural  lesion  in  the  venti'icular  wall, 
especially  the  fatty  or  fibroid  change;  acute  inflammation;  softening 


DIAGNOSIS  OF  CHRONIC  CABDIAC  AFFECTIONS. 


637 


I 


from  any  cause;  i-arely  ulceration  or  rupture  of  the  endocardium ;  or 
hsemorrhage  into  the  myocardium.  As  a  rule  it  is  formed  gradually, 
but  may  be  developed  suddenly  from  violent  strain.  Fibroid  and  other 
degenerative  changes  are  likely  to  be  increased,  or  to  be  subsequently  set 
up  at  the  seat  of  an  aneurism  involving  the  wall  of  the  heart.  ' 

Symptoms. — There  are  no  reliable  symptoms  or  phj'sical  signs  of  , 
aneurism  of  the  heart.    Sometimes  a  localized  pulsating  prominence  is  j 
observed,  over  which  a  single  or  double  murmur  may  be  heard.    Hyper-  ' 
trophy  and  dilatation  are  developed  in  course  of  time.    Death  may  take 
place  suddenly  from  rupture  of  the  aneurism. 

i 

I 

IX.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

I.  Diagnosis. 

In  making  a  diagnosis  -with  regard  to  chronic  affections  of  the  heart,  \ 
it  is  necessary  to  determine  :— 1.  Whether  there  is  any  actiial  organic  j 
mischief,  or  merely  functional  disturbance,  or  both.    2.  The  nature,  i 
exact  seat,  and  extent  of  any  organic  lesions  present,  the  main  conditions  j 
to  be  borne  in  mind  being : — a.  Diseases  of  the  valves  and  orifices. 
h.  Alterations  in  the  size  or  capacity  of  the  heart,  c.  Changes  in  its  walls. 
d.  Interference  with  its  supply  of  blood,     e.  Pericardial  effusion  or 
adhesion.    It  must  be  remembered  that  these  lesions  are  often  variously  | 
combined,  and  an  endeavour  should  be  made  to  determine  as  nearly  as 
possible  the  precise  state  of  the  structures  in  every  particular  just  ; 
mentioned.    3.  The  pathological  cause  or  causes  of  any  existing  morbid  i 
conditions,  if  these  can  be  discovered.  j 

A  separate  account  of  the  diagnosis  of  each  disease  would  involve 
unnecessary  repetition,  and  it  will  be  sufficient  to  indicate  the  data  on  I 
which  this  should  be  founded,  namely  : — 1.  The  previous  history  of  j 
the  patient,  special  enquiry  being  made  with  regard  to  acute  rJieumatism,  ■ 
violent  exertion  or  prolonged  strain,  and  alcoholism.    It  may  also  be  of 
some  heljD  to  note  whether  there  is  any  family  predisposition  to  cardiac 
disease.    2.  The  age,  sex,  and  general  condition,  particular  attention  being 
paid  to  signs  of  degeneration.  3.  The  si/'^'f^oms  present,  especially  noting  \ 
any  disturbance  of  the  circulation,  and  the  phenomena  resulting  there-  i 
from.  4.  The  p%.?icaZ  sii^ns  discovered  on  examination.  Physical  examina-  i 
tion  is  the  only  possible  and  reliable  means  by  which  cardiac  diseases  j 
can  be  properly  diagnosed,  and  daily  experience  enforces  the  importance  j 
of  adequate  investigation  of  the  heart  in  any  case  which  comes  under  1 
observation  for  the  first  time,  and  especially  when  examining  for  life 
in.surance.    The  points  to  be  attended  to  in  this  examination  are: — (i.) 
Whether  there  is  any  change  in  the  shape  or  size  of  the  chest  over  the 
cai'diac  region,    (ii.)  The  characters  of  the  impulse  in  every  particular, 
(iii.)  Whether  any  thrill  or  pericardial  fremitus  can  be  felt,    (iv.)  The 
situation,  form,  directions  of  increase,  and  extent  of  the  cardiac  dulness. 
(v.)  The  characters  of  the  heart-sounds,  these  being  compared  over  j 
different  parts  of  the  cardiac  region,    (vi.)  Whether  any  pericardial  or 
endocardial  murmur  can  be  detected,  with  the'  cha,racters  of  such 
murmur.    It  is  also  requisite  to  examine  carefully  the  arteries  and 
veins,  making  use  of  the  sphygmograph  when  necessary,  and  observing 
whether  the  vessels  present  evidences  of  degeneration.    6.  The  condi- 
tion of  other  organs,  especially  of  the  kings  and  kidneys. 
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It  is  important  to  draw  attention  to  thd  following  facts  —1  The 
heart   may   be   displaced   by  extrinsic   conditions,   thus  presenting 
abnormal  physical  signs  when  it  is  not  itself  actually  diseased-  while 
signs  of  organic  mischief  may  be  obscured  or  modified  by  the  state  of 
contiguous  structures.    2.  Murmurs  may  belong  to  the  inorganic  class  • 
or  may  be  merely  due  to  roughness  of  the  endocardium  which  is 
unattended  witli  any  danger.    3.  The  bulging  and  dulness  indicative  of 
pericardial  eiiusion  or  cardiac  enlargement  may  be  simulated  by  exces 
sive  temporary  distension  of  the  right  cavities  of  the  heart;  aneurism 
of  the  aorta ;  tumour,  abscess,  or  accumulation  of  fat  in  the  medi- 
astinum ;  localized  pleuritic  effusion  ;  and  consolidation  or  retraction  of 
the  anterior  edges  of  the  lungs,  especially  the  left.     4.  Organic  disease 
•of  the  heart,  even  of  a  serious  nature,  is  not  infrequently  unaccompanied 
with  any  symptoms  whatever  ;  and  there  may  be  no  distinctive  physical 
signs,  particularly  in  cases  of  fatty  degeneration.    5.  Severe  cardiac 
symptoms  may  be  complained  of,  and  there  may  even  be  marked  objec- 
tive disturbance  of  the  heart's  action,  amounting  to  irregularity  or  inter- 
mittency,  in  connection  with  mei-e  functional  disorder.    Much  stress 
has  been  laid  on  certain  points  in  determining  whether  local  cardiac 
symptoms  are  due  to  organic  mischief  or  not,  namely,  that  mere  functional 
disturbance  is  not  increased  by  eif  ort ;  is  inconstant ;  and  is  usually  brought 
on  by  some  obvious  exciting  cause.    My  own  experience  would  lead'me 
to  avoid  placing  much  reliance  on  such  distinctions,  except  that  grave 
■disorder  of  the  cardiac  action  following  .slight  exertion  may  be  a  useful 
indication  of  degeneration,  when  other  signs  are  wanting. 


II.  Prognosis. 


Any  organic  affection  of  the  heart  should  be  regarded  as  more  or  less 
serious,  but  numerous  circumstances  influence  the  prognosis,  and  each 
individual  case  has  to  be  considered  in  several  aspects  before  a  satisfac- 
tory opinion  on  this  matter  can  be  given.  It  must  be  premised  that 
great  care  should  be  taken  not  to  mistake  mere  functional  disorder 
for  organic  disease,  and  vice  versa,  which  might  lead  to  a  wrong  prognosis 
in  either  direction,  and  it  is  therefore  highly  improper  to  attempt  to 
found  any  conclusion  on  mere  subjective  symptoms  associated  with  this 
organ. 

The  questions  which  have  to  be  considered  in  relation  to  the  prognosis 
of  a  case  of  heart-disease  are  mainly  these  : — 1.  Whether  there  is  any 
danger  of  sudden  death  ?  2.  What  are  the  events  likely  to  ai'ise  in  its 
progress,  and  the  dangers  to  be  feared  ?  3.  What  will  he  the  probable 
duration  ?  4.  Whether  a  cure  is  possible  ?  In  the  following  remarks 
an  endeavour  will  be  made  to  indicate  the  chief  data  upon  which  an  in- 
telligent conclusion  on  these  questions  can  be  founded ;  and  to  state  the 
principal  facts  which  experience  has  established. 

1.  The  prognosis  must  necessarily  be  guided  by  the  nature,  seat,  and 
extent  of  the  disease  or  diseases  present,  the  knowledge  of  these  points 
being  of  course  derived  from  a  satisfactory  physical  examination.  Any 
organic  affection  in  connection  with  either  orifice,  inducing  obstraction 
or  regurgitation,  is  serious,  but  the  dangers  differ  greatly  in  degree  and 
character  at  the  different  orifices,  and  depend  further  upon  the  cause  of 
the  lesion,  and  the  exact  conditions  present.  In  estimating  the  probable 
evils,  moreover,  the  effects  of  the  various  lesions  upon  the  circulation 
must  be  borne  in  mind,  as  well  as  the  secondary  changes  which  they  are 
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likely  to  originate  in  the  lieart.  It  is  a  fact  familiar  to  all  experienced 
practitioners  that  patients  suffering  from  valvular  disease  of  the  heart, 
as  determined  by  physical  examination,  may  live  for  many  years,  even 
without  any  symptoms,  but  this  fact  was  brought  into  special  prominence 
by  the  late  Sir  Andrew  Clark  in  a  paper  read  before  the  British  Medical 
Association  in  1886,  in  which  he  brought  together  a  large  number  of 
cases  where  valvular  disease  was  known  to  have  existed  for  over  five 
years  without  causing  serious  symptoms.  As  the  result  of  his  observa- 
tions this  eminent  physician  i-emarked  : — "  It  will  conclusively  appear 
that  there  exist  multitudes  of  persons  with  chronic  valvular  disease  of 
the  heart,  who  not  only  suffer  no  inconvenience  thereform,  but  are  also 
•capable  of  discharging  the  duties  and  enjoj'ing  the  pleasures  of  life." 

With  regard  to  sudden  death,  aortic  regurgitation  is  the  only  form  of 
valvular  disease  in  which  this  event  is  probable,  but  it  is  said  to  have 
■occurred  in  exceptional  cases  of  mitral  regurgitation.  Obstructive  disease 
in  connection  with  the  left  orifices  is  mainly  injurious  by  its  "back- 
working,"  and  by  its  consequent  effects  on  the  heart  itself,  the  lungs, 
■and  ultimately  on  the  general  venous  circulation.  Aortic  obstruction 
often  lasts  a  long  time  without  producing  any  particular  harm  ;  and 
cases  of  simple  mitral  stenosis  also  frequently  go  on  without  any  change 
for  a  considerable  period.  Mitral  disease  is  more  immediately  dangerous 
on  account  of  its  effects  on  the  lungs.  Tricuspid  disease,  especially 
regurgitation,  is  one  of  the  most  serious  affections  connected  with  the 
■orifices,  on  account  of  the  distressing  symptoms  by  which  it  is  certain 
to  be  followed  in  course  of  time,  and  often  very  speedily,  through  over- 
loading of  th.e  venous  circulation ;  but  the  pi-ogress  of  the  case  is 
frequently  slow  and  tedious,  the  patient  leading  a  miserable  existence. 
Pulmonary  constriction  or  regurgitation  produces  the  same  effects,  but 
less  rapidly.  It  will  be  readily  understood  that  extensive  or  double 
•disease  at  an  orifice  increases  the  gravity  of  the  prognosis.  As 
a  rule  also  it  is  worse  when  two  or  more  orifices  are  involved ;  but 
secondary  implication  of  an  opening  sometimes  gives  temporary  relief, 
as  in  the  case  of  tricuspid  regurgitation  following  mitral  disease,  which 
diminishes  the  severity  of  the  pulmonary  symptoms. 

With  respect  to  the  question  whether  valvular  disease  is  ever  curable, 
I  certainly  have  met  with  cases  in  which  marked  mitral  murmurs  have 
■disappeared  entirely  in  young  persons  ;  and,  though  complete  restoration 
to  the  normal  condition  is  probably  not  possible,  it  is  not  unlikely  that 
fibrinous  deposits  may  be  partly  removed  in  course  of  time. 

Hypertrophy  of  the  heart  in  the  majority  of  cases  is  decidedly  a  pre- 
servative or  compensatory  lesion,  and  cannot  under  such  circumstances 
be  looked  upon  as  of  evil  import.  It  is  dangerous  only  when  excessive, 
as  it  may  then  lead  to  rupture  of  vessels,  especially  if  these  are  diseased, 
a_  condition  which  it  tends  itself  to  produce  through  constant  over- 
distension; when  on  the  right  side  it  may  be  further  injurious  throuo-h 
keeping  up  a  persistent  state  of  active  congestion  of  the  lungs.  It'^is 
probable  that  a  moderate  amount  of  hypertrophy  may  subside  if  the 
cause  which  has  induced  it  can  be  removed. 

Dilatation  is  a  highly  dangerous  condition,  and  in  proportion  to  its 
degree,  and  to  its  excess  over  hypertrophy,  does  the  prognosis  become 
more  and  more  grave.  Sudden  death  may  occur  in  connection  with  a 
weak,  flabby,  greatly  dilated  heart ;  while  dilatation  always  materially 
augments  any  difficulty  in  carrying  on  the  circulation,  thus  contributing 
to  the  development  of  dropsy  and  other  serious  symptoms. 
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Degeneration  of  the  cardiac  walls  is  another  very  fjrave  lesion.  This, 
is  one  of  the  changes  which  makes  the  prognosis  so  much  worse  in  cases 
of  compensatory  hypertrophy.  Exten.sive  fatty  degeneration  is  one  of 
the  most  frequent  causes  of  sudden  death  from  cardiac  disease.  Fatty 
infilti-ation  is  also  a  dangerous  condition,  and  may  terminate  in  a  similar 
way. 

Fericardial  agcjlntination  adds  much  to  the  evils  of  other  cai'diac 
diseases,  and  also  tends  to  originate  changes  in  the  heart  itself.  I  have 
met  with  some  cases  of  pneumonia  in  which  this  condition  seemed  to 
have  considerable  influence  in  bringing  about  a  fatal  termination. 

In  the  majority  of  cases  the  cardiac  aifections  just  alluded  to  are 
variously  combined,  and  the  prognosis  has  then  to  be  determined  from  a 
careful  consideration  of  the  exact  lesions  present. 

2.  The  existing  symptoms  will  influence  the  prognosis  considerably. 
Severe  anginal  attacks  ;  great  irregularity  or  intermittency  of  the 
cardiac  action ;  or  a  tendency  to  syncope,  or  to  apoplectiform  or  epilepti- 
form attacks,  increase  the  danger  of  a  case  of  organic  cardiac  disease- 
very  materially.  When  the  general  venous  circulation  becomes  much 
interfered  with,  and  dropsy  sets  in,  the  duration  is  not  likely  to  be  very 
prolonged  ;  it  is  impossible,  however,  to  make  any  definite  statement  on 
this  matter,  as  patients  often  linger  on  for  a  considerable  time,  and  even 
improve  remarkably  under  appropriate  treatment.  Tt  is  important  to- 
noticp  further  that  acute  pulmonary  complications  may  arise,  and  cause 
very  serious  symptoms,  at  the  same  time  materially  increasing  the 
dropsy,  so  that  the  case  appears  to  be  approaching  a  speedy  termination  ; 
but,  on  the  subsidence  of  these  complications,  great  improvement  may 
take  place,  the  symptoms  disappearing,  the  patient  rallying,  and  some- 
times even  feeling  better  than  before. 

3.  The  cause  of  any  cardiac  organic  disease  will  influence  the  prog- 
nosis, as  well  as  the  possibility  of  removing  such  cause.  For  instance, 
improvement  in  valvular  disease  can  only  be  hoped  for  when  it  results 
from  acute  inflammation;  if  induced  by  chronic  and  degenerative 
changes,  matter's  always  tend  to  become  worse.  After  a  sudden  injury 
to  a  valve,  the  lesion  is  not  likely  to  increase,  but  usually  remains 
stationary ;  whereas  after  valvulitis  progressive  changes  are  likely  to- 
taKe  place,  which  derange  more  and  more  the  functions  of  the  structures 
connected  with  the  affected  orifice.  As  already  stated,  it  is  probable 
that  a  certain  degree  of  hypertrophy,  or  even  of  dilatation,  may  be  re- 
covered from  if  the  cause  can  be  removed. 

4.  The  state  of  other  organs  and  structures,  especially  of  the  arteries, 
lungs,  kidneys,  and  liver,  will  considerably  modify  the  prognosis  in  any 
given  case  of  heart-disease,  and  hence  their  condition  ought  to  be  care- 
fully investigated.  If  the  vessels  are  much  diseased,  the  muscular 
tissue  of  the  heart  is  likely  to  undergo  speedy  degeneration ;  or  grave 
consequences  may  result  at  any  time  from  obstruction  of  the  coronary 
arteries. 

6.  Among  general  matters  affecting  the  prognosis  are  the  age  of  the- 
patient ;  the  family  history,  as  indicating  a  tendency  to  death  from 
heart-disease  at  any  particular  period  of  life  ;  and  the  social  position  audi 
habits.  It  is  only  in  young  persons  that  curative  changes  can  be  ex- 
pected. Those  who  are  so  circumstanced  that  they  are  able  to  live 
quietly,  without  either  the  anxiety  or  the  labour  arising  from  having  to 
provide  day  by  day  for  themselves  and  their  families,  and  who  can  ]n-o- 
cure  a  suitable  diet,  have  a  much  better  chance  of  length  of  life  than 
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those  not  so  fortunately  placed.  Laboiuons  occupations  are  especially  I 
hurtful.  Persistent  indulgence  in  injurious  habits,  snch  as  intemperance 
or  debauchery,  will  necessarily  render  the  prognosis  much  more  un- 
favourable. The  prognosis  of  cardiac  disease  with  reference  to  marriage, 
parturition,  and  suckling  is  of  much  importance,  and  those  who  are 
interested  in  the  subject  will  find  valuable  information  in  the  work  by  ' 
the  late  Dr.  Angus  Macdouald  on  "  Heart  Disease  during  Pregnancy."  j 

III.  Treatment.  , 

Yery  seldom  can  any  hope  be  entertained  of  curing  a  chronic  cardiac  j 
affection,  but  undoubtedly  much  may  be  done  in  the  way  of  prolonging  -1 
life  ;  averting  further  mischief  in  the  heart  itself,  and  in  other  struc-  ' 
tures ;  warding  off  unpleasant  or  dangerous  symptoms ;  and  relieving 
such  symptoms  when  they  arise.    After  any  acute  affection  involving 
the  heart,  the  patient  should  be  kept  strictly  under  observation  until 
this  organ  has  been  restored  to  as  normal  a  condition  as  possible  ;  while  j 
any  chi'onic  case  ought  to  be  kept  more  or  less  under  medical  supervision,  I 
though  this  by-no-means  implies  that  medicines  must  be  persistently  ] 
given.    Different  forms  of  heart-disease  require  particular  modifications  I 
in  their  management ;  but  there  are  certain  principles  which  apply  to  | 
all  cases  more  or  less,  which  I  now  proceed  to  discuss,  calling  attention, 
as  occasion  requires,  to  any  special  details  of  treatment  which  need  to  ' 
be  commented  upon  in  connection  with  individual  affections.  ' 

1.  General  management  is  always  of  essential  importance.    A  patient  j 
suffering  from  heart-disease  should,  if  possible,  give  up  any  laborious  \ 
employment,  especially  if  this-  has  evidently  originated  and  is  increasing-  ■ 
the  mischief.   At  the  same  time  all  forms  of  severe  exercise  should  as  a  | 
rule  be  prohibited,  particularly  those  which  involve  sudden  effort ;  and  ! 
it  is  well  to  give  explicit  instructions  against  running  or  walking  j 
hurriedly,  especially  uphill,  or  straining  at  stool.    In  some  instances  j 
complete  rest  should  be  enforced  for  a  time,  which,  often  produces  a  ' 
marked  improvement  in  the  state  of  the  heart,    j^dany  cases,  however,  ' 
are  benefited  by  more  or  less  active  exercise,  or  at  all  events  by  being  in 
the  open  air  during  some  portion  of  the  day,  and  carriage- driving  is  1 
often  useful,  but  undue  fatigue  or  exhaustion  must  be  avoided.  Many 
patients  are  able  to  go  about  their  usual  avocations  without  any  harm  \ 
resulting  therefrom,  provided  these  are  of  a  satisfactory  character.    The  ' 
question  of  the  amount  of  exercise  to  be  permitted  must  be  determined  i 
by  the  actual  conditions  present,  and  the  effects  which  follow  it ;  it  may  j 
be  stated  generally  that  in  proportion  to  the  degree  of  dilatation  or 
degeneration  present  is  the  capacity  for  physical  exertion  diminished. 
These  lesions,  if  extensive,  as  well  as  aortic  regurgitation,  imperatively 
forbid  any  great  effort. 

In  this  connection  it  will  be  convenient  to  notice  the  plan  of  treating 
certain  forms  of  cardiac  disease  by  "  graduated  exercise,"  as  advocated 
by  Oertel,  and  now  practised  as  the  "  mountain-cure  "  in  various  parts  \ 
on  the  Continent.    In  carrying  out  this  treatment  the  patient  is  made  to 
walk  up  paths  of  gradual  ascent,  the  amount  of  exercise  being  progres-  1 
sively  increased,  as  the  patient  is  able  to  bear  it.  Where  such  tx'eatment  ' 
is  impracticable,  a  substittite  for  it  has  been  introduced,  in  the  form  of  ! 
certain  "gymnastic  exercises,"  carefully  conducted.  Treatment  by  special 
exercises  and  baths  is  carried  out  at  Nauheim.    Massage  is  also  now 
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employed  in  cases  of  heart-disease;  and  it.  lias  been  practised  locally 
over  the  prascordial  region.  In  properly-selected  cases  these  modes  of 
treatment  may  be  undoubtedly  efficacious,  but  they  must  always  be  very 
cautiously  tried,  and  only  carried  out  under  the  most  thorough  medical 
supervision,  while  for  many  forms  of  cardiac  disease  they  are  absolately 
inadmissible.  High  mountainous  regions  are  decidedly  unfavourable  as 
a  rule  for  affections  of  the  heart. 

It  is  very  important  to  guard  against  all  causes  of  mental  disturbance 
in  cases  of  cardiac  disease.  Anxiety,  woi^ry,  mental  strain  or  excitement, 
in  connection  with  pecuniary  matters,  business,  public  life,  jiolitics,  or 
excessive  study,  as  w^ell  as  evei-ything  which  is  likely  to  rouse  strong 
emotion,  must  be  as  far  as  possible  avoided  ;  ar^d  a  proper  amount  of 
sleep  should  be  habitually  obtained.  Warm  clothing  is  requisite,  but 
there  must  be  no  pressure  or  constriction  about  the  chest  or  neck.  Cold 
or  tepid  sponging  of  the  .skin  is  often  useful,  if  it  is  well  borne,  but  the 
question  of  baths  must  be  determined  by  the  circumstances  of  each 
individual  case.  All  injurious  habits  which  depress  the  nervous  energy 
of  the  heart  miist  be  prohibited,  such  as  abase  of  alcohol,  tobacco,  tea 
or  coffee,  late  hours,  or  venereal  excesses ;  and  close  enquiry  may  be 
necessary  with  regard  to  various  matters  in  order  to  detect  such  habits. 
Change  of  air  to  a  moderately  warm  and  rather  bracing  climate  fre- 
quently proves  beneficial  in  cases  of  chronic  cardiac  disease. 

2.  It  is  most  needful  to  attend  to  the  diet  in  every  particular,  and  to 
the  state  of  the  digestive  organs.  When  there  is  degeneration  of  the 
heart  a  very  nutritious  diet  is  indicated,  which  should  contain  abundant 
pi-otein  elements,  if  these  can  be  digested,  but  everything  indigestible 
must  be  avoided.  Milk  and  cream  are  exceedingly  useful  articles  of 
food  in  many  cases,  if  they  agree.  With  regard  to  alcoholic  stimulants, 
no  rule  can  be  laid  down,  but  a  moderate  amount  is  generally  beneficial, 
and  there  are  not  infrequently  symptomatic  indications  calling  for  con- 
sidei^able  quantities.  The  bowels  should  be  kept  acting  regularly  and 
comfortably.  Remedies  for  improving  digestion,  and  relieving  dyspeptic 
symptoms,  especially  flatulence,  are  frequentlj'-  very  serviceable. 

3.  If  there  is  any  constitutional  diathesis,  such  as  gout  or  syphilis, 
treatment  directed  against  such  a  condition  is  often  beneficial.  One  of 
the  most  essential  matters  in  many  cases  of  cardiac  disease  is  to  look  to 
the  state  of  the  blood,  and  should  there  be  any  indication  of  ana?mia, 
ta  give  some  suitable  preparation  of  iron.  Indeed,  apart  fi^om  the 
angemic  condition,  this'  I'emedy  is  frequently  of  considerable  value, 
especially  in  the  form  of  tinctui^e  of  perchloride  of  iron.  Other  tonics 
are  useful  in  many  cases,  such  as  quinine  and  minei-al  acids,  strychnine, 
or  tincture  of  nux  vomica. 

4.  The  question  of  the  administration  of  medicinal  agents  which  act 
upon  the  heart  and  vessels  demands  intelligent  consideration  in  every 
case  of  chronic  cardiac  disease.'  Often  they  are  not  required  at  all,  and 
the  routine  use  of  digitalis  or  allied  drugs  in  such  cases,  which  is  by-no- 
means  an  uncommon  practice,  cannot  be  too  strongly  condemned.  On 
the  other  hand,  different  cardiac  agents  are  in  most  instances  called  for 
at  some  period  or  other  of  their  progress,  and  when  judiciously  used 
they  are  of  the  greatest  service.  Reference  may  be  made  to  the  thera- 
peutic groups  belonging  to  the  circulatoiy 'system  already  considered  ; 
but  it  is  impossible  to  lay  down  any  definite  rules  for  the  employment  of 
individual  remedies,  this  being  determined  by  the  particular  circum- 
stances of  each  case.    Digitalis  being,  however,  a  drug  very  commonly 


TREATMENT  OF  CHKONIC   CARDIAC  AFJPECTIONS. 


643 


administered  in  chronic  cardiac  cases,  it  is  desirable  to  consider  the  main 
practical  points  bearing-  upon  its  therapeutic  uses  in  snch  cases.  A  few 
of  the  other  more  important  remedies  may  also  be  brietly  alluded  to. 

(i.)  In  all  cases  in  which  digitalis  is  given,  its  effects  should  be  care- 
fully watched,  especially  as  regards  the  cardiac  action  ;  the  state  of  the 
pulse  ;  the  urine ;  and  any  dropsy  which  may  be  present.  When  the 
action  of  the  heart  is  rapid,  irregular,  ineffective,  or  embarrassed,  with 
weak  pulse,  the  good  results  of  its  administration  ai^e  seen  in  that  it 
produces  a  calmative  effect,  and  makes  the  origan  act  regularly  and  more 
vigoi'ously,  often  relieving  unpleasant  local  sensations  ;  while  the  pulse 
is  correspondingly  improved.  Intermittency  has  beeia  considered  by  some 
AS  contra-indicating  digitalis,  but  though  more  than  usual  caution  is 
required  under  such  cii'cumstances,  it  may  often  be  given  with  excellent 
i-esults.  If  it  appears  to  cause  irreg'ularity  or  intermittency,  with 
feebleness  of  pulse,  digitalis  should  be  discontinued.  The  urine  is  often 
much  increased  in  quantity  by  its  use,  but  only  if  dropsy  is  present 
(Ringer).  Should  it  become  diminished,  this  is  considered  an  indica- 
tion for  stopping"  the  drug.  The  influence  of  digitalis  on  cardiac  dropsy 
is  often  very  striking,  but  not  invariably.  As  signs  which  suggest  the 
discontinuance  of  digitalis  may  be  mentioned  exaggeration  of  unpleasant 
sensations  about  the  heart,  if  evidently  due  to  the  drug ;  tendency  to 
faintness  ;  noises  in  the  head ;  and  persistent  vomiting.  It  has  been 
supposed  to  have  a  cumulative  action,  and  thus  to  give  rise  to  sudden 
symptoms  of  poisoning,  but  many  doubt  whether  there  is  any  real  foun- 
dation for  this  notion.  Its  ultimate  effect  as  a  poison  is  to  arrest  the 
heart  in  diastole,  and  death  occurs  by  general  circulatory  failure. 

(ii.)  Digitalis  is  given  chiefly  in  the  form  of  the  tincture  or  infusion. 
If  the  remedy  is. required  to  act  rapidly  upon  the  heart,  and  especially  to 
diminish  dropsy,  the  freshly -made  infusion  is  the  preferable  preparation; 
but  the  tincture  is  very  useful  for  continuous  administration.  The 
powder  of  the  leaves  is  also  recommended,  when  it  is  required  to  keep 
up  the  action  for  some  time.    If  digitalis  cannot  be  taken  internally, 
external  applications  of  poultices  of  the  leaves  or  fomentations  of  the 
infusion  may  possibly  act  beneficially,  especially  in. promoting  the  flow 
•of  urine  and  diminishing  dropsy.    Infusion  of  digitalis  may  be  admin- 
istered by  enema,  if-  the  stomach  will  not  bear  the  drug.    Digitaliu  is 
also  used,  either  internally  or  by  subcutaneous  injection,  but  it  is  neces- 
aaxy  to  ascertain  what  is  really  being  administered  under  this  name. 
It  is. generally  advisable  to  begin  with  a  small  dose  (3ss-3i  of  infusion, 
or  ll\^v-x  of  tincture  three  or  four  times  daily),  and  gradually  increase 
the  quantity,  as  well  as  the  frequency  of  administration,  according  to 
circumstances;  sometimes,  however,  full  doses  are  called  for,  at  shorter 
intervals,  especially  in  the  ti'eatment  of  cardiac  dropsy.    Digitalis  is 
often  advantageously  combined  with  other  medicines,  especially  pre- 
parations of  iron,  various  tonics,  and  diuretic^.    It  may  be  necessary  to 
continue  the  medicine  for  a  long  period,  even  for  years;  but  in  many 
instances  it'  is  pi^eferable  to  intermit  its  administration  from  time  to 
time,  and  in  thfe  less  advanced  cases  it  can  frequently  be  left  off  for  con- 
siderable periods,  being  resumed  when  signs  of  disturbed  cai-diac  action 
return.    In  very  advanced  crises  attended  with  general  dropsy  digitalis 
may  lose  its  power,  and  the  dose  has  often  to  be  increased  considerably 
in  order  to  produce  any  effect,  which  is  a  bad  omen.    In  not  a  few  cases 
it  is  important  to. keep  the  patient  at  rest  during  the  administration  of 
this  drug. 
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(iii.)  Tlie  cases  in  Avliich  digitalis  is  ijulicated  or  the  reverse  may  now 
bo  noticed.  It  is  not  suitable  as  a  rnlo  where  there  is  marked  hyper- 
trophy, unless  this  sliotild  be  insufficiently  compensatory,  and  its  effects 
must  then  be  closely  watched.  In  proportion  to  the  degree  of  dilatation, 
Avith  consequent  inefficiency  of  tlie  cardiac  action,  the  remedy  generally 
becomes  more  and  more  valuable,  much  larger  doses  being  also  required 
and  being  well-borne.  It  is  of  conspicuous  service  in  dealing  with  mitral 
disease  and  its  consequences,  especially  where  there  is  great  irregularity  ; 
and  Ringer  believes  that  the  drug  causes  the  musculi  papillares  to  act 
more  regularly,  thus  checking  regurgitation  which  depends  upon  their 
disturbed  action.  Many  object  to  the  use  of  digitalis  when  the  aortic 
oriKce  is  involved,  especially  if  there  is  regurgitation.  I  quite  agree 
with  those,  however,  who  do  not  look  upon  this  condition  as  a  contra- 
indication, provided  the  state  of  the  ventricle  is  such  as  to  require  the 
drug,  having  frequently  seen  marked  benefit  follow  its  administration, 
but  aortic  cases  must  be  watched  with  more  than  usual  care.  The  con- 
ditions associated  with  enlargement  of  the  right  heart  and  tricuspid 
regurgitation,  directly  resulting  from  obstruction  to  the  pulmonary  cir- 
culation, are  not  as  a  rule  materially  improved  by  digitalis,  unless  there 
is  irregularity  in  the  cardiac  action,  and  the  drug  may  even  do  harm; 
when  these  morbid  changes  follow  mitral  disease,  however,  much  good 
may  often  be  effected  by  its  use. 

Fatty  degeneration  of  the  heart  is  also  looked  upon  by  many  as  contra- 
indicating  the  use  of  digitalis ;  but,  with  due  precautions,  it  may  be 
given  with  undoubted  benefit  when  this  condition  is  present,  unless  it  be 
very  advanced.  Extensive  arterial  atheroma  calls  for  more  than  usual 
caution  in  the  employment  of  the  drug.  Attacks  of  bronchitis  or 
pulmonary  congestion  associated  with  heart-disease  are  often  much 
relieved  by  the  use  of  digitalis,  should  there  be  palpitation,  irregularity, 
or  other  signs  of  cardiac  embarrassment  and  want  of  power. 

Strophanthus,  and  its  active  principle  strophanthin,  ai'e  now  much 
employed  for  the  same  purposes  as  digitalis.  The  tincture  is  given  in 
doses  of  iii-v,  or  more,  but  experience  has  proved  that  this  is  an  un- 
certain preparation  as  regards  its  strength,  which  explains  the  different 
effects  pi'oduced  by  the  drug.  It  certainly  is  a  very  valuable  cardiac 
tonic  in  some  cases,  and  the  advantages  claimed  for  it  over  digitalis  are 
that  it  is  more  powerful  and  rapid  in  its  effects  upon  the  heart ;  has  less 
action  upon  the  vessels  ;  and  does  not  cause  so  much  gastric  disturbance. 
Strophanthin  is  the  more  reliable  preparation.  Other  allied  drugs,  such 
as  caffeine,  casca,  convallaria,  sparteine,  or  chloride  of  barium,  might  be 
suitable  for  some  cases.  Adonis  veimalis  and  adonidine,  coi'onilla  varia 
and  coronilline,  and  cactus  grandiflora  are  among  the  cardiac  tonics 
introduced  within  recent  years.  Nux  vomica  and  strychnine  are  most 
valuable  agents  in  many  forms  of  chronic  cardiac  disease. 

As  regards  other  cardiac  groups,  these  are  as  a  rule  only  required  for 
temporary  purposes,  to  influence  the  action  of  the  heart.^  Possibly 
aconite  or  some  other  cardiac  sedative  might  be  called  for  to  diminish  the 
action  of  a  gi-eatly  hypertrophied  heart. 

6.  Various  symptoms  requiring  treatment  often  arise  in  the  course  of  a 
case  of  chronic  heart-disease.  Those  more  immediately  connected  with 
the  organ  itself  are  pain  and  other  unusual  sensations  ;  disturbed  action  ; 
attacks  of  angina  pectoris  ;  and  faintness  or  syncope.  Abnormal  sensa- 
tions are  often  much  relieved  by  a  belladonna  plaster,  and  many  patients 
arc  never  comfortable  except  when  they  wear  one.     Sometimes  bella- 
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donna  liniment  is  very  useful.  The  treatment  of  the  other  symptoms 
has  already  been  separately  discussed.  With  regard  to  serious  palpita- 
tion accompanied  with  dyspncBa,  this  is  in  some  instances  much  quieted 
by  the  subcutaneous  injection  of  a  small  quantity  (gr.  to  -Jr)  of 
morphine,  which  may  in  certain  cases  be  usefully  combined  with 
atropine  or  digitalin.  Aconite  in  minute  doses  may  also  prove  of  con- 
siderable benefit.  Pulmonary  symptoms  must  be  treated  by  the  usual 
remedies,  if  required,  but  they  are  often  greatly  relieved  by  digitalis. 
Needless  cough  sliould  decidedly  be  subdued,  though  it  is  frequently 
net-essai-y  to  promote  expectoration.  Cardiac  dyspnoea  is  in  many  cases 
relieved  by  digitalis,  or  may  require  A-arious  sedatives  and  antispasmodics. 
ISTitro-glycerine  is  said  to  give  much  relief  in  some  instances,  especially 
where  the  pulse-tension  is  high.  Any  obvious  cause  giving  rise  to  this 
symptom,  such  as  flatulence,  should  be  got  rid  of  at  once,  if  possible; 
and  it  is' generally  diminished  by  propping  the  patient  up  in  bed,  thus 
removing  any  pressui-e  on  the  diaphragm  from  below.  In  some  cases  the 
patient  cannot  i-emain  in  bed,  and  must  then  be  allowed  to  sit  propped 
up  in  a  suitable  chair,  which  may  be  fitted  with  a  rest  upon  which  he 
can  lean  forward.  Hcemoptysis  occurring  in  heart-disease  should  not  be 
I'ashly  stopped,  provided  there  is  not  sufficient  loss  of  blood  to  injure  the 
patient,  as  it  may  afford  considerable  relief. 

6.  Local  remedies  are  often  serviceable  in  the  treatment  of  cardiac  and 
pulmonary  symptoms,  such,  as  dry-cupping,  hot  or  turpentine  fomentations, 
and  sinapisms.  In  cases  where  the  symptoms  are  severe,  and  where  there 
is  evidence  that  the  right  cavities  of  the  heart  are  greatly  over-distended, 
removal  of  blood  may  prove  decidedly  beneficial  for  the  time,  either  by 
venesection  (in  exceptional  instances  even  the  external  jugular  vein 
being  opened),  local  cupping,  or  the  application  of  leeches  ;  but  it  must  be 
remembered  that  this  measure  tends  to  induce  antemia,  and  to  impair 
the  nutrition  of  the  heart,  and  thus  may  ultimately  do  more  harm  than 
good,  so  that  all  the  conditions  present  should  be  carefully  considered 
in  every  instance  before  proceeding  to  carry  it  out. 

Dropsy  is  a  symptom  which  sooner  or  later  supervenes  in  a  large  pro- 
portion of  cases  of  heart-disease.  For  a  fuller  discussion  of  its  treatment 
reference  must  be  made  to  the  chapter  dealing  with  this  symptom.  Rest 
and  position  are  of  great  service  in  treating  this  form  of  dropsy.  Those 
diuretics  are  most  beneficial  Avhich  act  through  the  heart  and  arteries, 
increasing  the  arterial  tension,  especially  digitalis  and  strophanthus. 
Caffeine  is  also  a  valuable  diuretic  in  these  cases,  and  it  is  recommended 
to  be  given  alone  when  the  blood-pressure  is  fairly  noi'mal,  but  com- 
bined with  digitalis  when  the  pressure  is  low.  Sparteine,  asparagin,  and 
calomel  are  also  of  service  in  suitable  cases.  Well-diluted  gin,  hollands, 
and  whisky  often  prove  useful  as  diuretics  in  cardiac  dropsy.  Vapour, 
.  hot-air,  or  even  Turkish  baths  are  beneficial  as  diaphoretics  when  they 
can  be  borne,  and  with  due  precautions  they  may  be  persevered  in  for 
some  time.  I  have  frequently  found  much  benefit  from  the  employment 
of  local  baths,  by  wrapping  up  the  legs  in  warm  fomentations  along 
their  whole  extent,  and  covering  them  with  mackintosh.  It  has  also 
been  recommended  to  excite  the  skin  into  activity  by  surrounding  the 
patient  with  hot-water  bottles  while  in  bed.  The  use  of  purgatives  is 
often  attended  with  beneficial  result.s,  but  this  mode  of  treatment  requires 
much  care,  on  account  of  the  depi'cssion  which  may  thus  be  induced. 
Frequently  it  is  not  desirable  to  check  diarrhoea  in  cases  of  cardiac 
dropsy,  as  it  helps  to  unload  the  vessels;  and  it  may  be  allowed  to 
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continue,  provided  the  patient  is  not  evidently  depressed  from  its 
excessive  amount,  or  otherwise  in.iured.  Tonics  and  nutrients  are  of 
much  benefit  in  some  instances.  With  respect  to  operations  for  the 
removal  of  dropsy  associated  -with  heart-disease,  if  anasarca  is  con- 
siderable in  amount,  and  does  not  soon  yield  to  proper  treatment, 
acupuncture  or  the  use  of  Southey's  trochars  should  decidedly  bo 
resorted  to;  in  cei-tain  cases  remarkable  benefit  results  from  free 
scarification  or  incision.  Of  course  due  regard  must  be  paid  to  position, 
cleanliness,  and  antiseptic  precautions.  Paracentesis  of  the  chest  or 
abdomen  may  also  be  required  for  dropsical  accumulations.  A  time 
comes  in  many  cases  of  cardiac  disease  when  dropsy  cannot  be  relieved 
except  by  operation,  and  when  medicines  administered  for  the  purpose 
of  promoting  its  absorption  do  more  harm  than  good. 

Much  difficulty  is  frequently  expeinenced  yv\t\v  re^fxrA  to  sleeplessness  or 
disturbed  sleep  in  cardiac  cases.  Stimulants  may  then  be  useful ;  and  spirit 
of  chloroform  or  ether,  compound  spirit  of  ether,  and  spirit  of  camphor 
are  also  of  service  in  some  cases.  Opiates,  hydrate  of  chloral,  bromides, 
and  other  remedies  of  this  class  are  frequently  dangerous.  Paraldehyde, 
sulphonal,  chloralamid,  and  urethane  will  be  found  useful  as  hypnotics 
in  diiferent  instances,  l^ot  uncommonly  it  becomes  necessary  to  have 
recourse  to  subcutaneous  injections  of  morphine,  which  may  be  combined 
with  atropine.  Attention  to  posture  is  a  great  help  in  many  instances, 
the  patient  being  able  to  obtain  more  or  less  sleep  when  pi^opped  up  in 
some  suitable  chair.  Should  consciousness  become  impaired,  the  bladder 
must  be  attended  to,  and  regulai-ly  emptied. 

7.  It  is  necessary  to  attend  to  the  state  of  the  other  principal  organs 
of  the  body,  when  the  heart  is  affected,  and  as  far  as  possible  to  prevent 
them  from  becoming  involved,  especially  the  lungs,  kidneys,  liver,  and 
digestive  organs  generally.  Every  source  of  cold  should  be  particularly 
avoided  and  guarded  against ;  and  the  slightest  pulmonary  complaint 
must  be  treated  without  delay.  An  occasional  dose  of  some  remedj- 
which  acts  upon  the  liver  and  portal  circulation  is  very  useful  in  certain 
forms  of  cardiac  disease.  When  any  impoi'tant  organ  becomes  affected, 
it  must  be  treated  accordingly.  Nausea  and  vomiting  are  sometimes 
obstinate  and  serious  symptoms  in  chronic  cardiac  disease,  and  demand 
very  careful  treatment. 


CHAPTER  XXVI. 

CONGENITAL   MALPOSITIONS  AND  MALFORMATIONS 
OF  THE  HEART  AND   GREAT  VESSELS. 

Pathology. — The  congenital  abnormal  conditions  pi-esented  by  the  heart 
and  great  vessels  result  either  from  some  error  in  development;  or  from 
endocarditis  occurring  during  intra-uterine  existence.  Malpositions  are 
necessarily  due  to  the  former  cause  ;  but  with  regard  to  the  origin  of 
certain  of  the  malformations  there  has  been  much  dispute,  and  it  is  pro- 
bable that  not  uncommonly  both  causes  have  contributed  to  their  pro- 
duction, a  sclerotic  change  supervening  upon  a  developmental  error. 
Foetal  endocarditis  is  far  more  common  on  the  right  side  of  the  heart 
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than  tlae  left ;  but  Rauchfuss  maintains  that  this  is  due  to  the  fact  that 
the  valves  on  this  side  are  most  frequently  the  seat  of  errors  of  develop- 
ment. Endocarditis  occurring  during  footal  life  almost  always  leads 
to  chronic  sclerotic  changes,  and  is  rarely  of  the  warty  variety.         _  . 

General  Summary. — Many  of  the  congenital  abnormalities  affecting 
the  heart  and  great  vessels  are  of  no  clinical  interest,  some  being  incom- 
patible with  extra-uterine  existence,  or  life  being  only  possible  for  a  very 
short  period  ;  while  others  do  not  lead  to  any  obvious  signs  or  symptoms. 
In  a  work  of  this  kind,  therefore,  it  will  only  be  necessary  to  indicate 
the  more  prominent  of  these  conditions,  and  especially  to  dr-aw  attention 
to  such  malformations  as  are  likely  to  come  under  observation  in  actual 
patients. 

•  1.  Malpositions. — It  is  important  to  remember  that  the  heart  may  be 
transposed  to  the  right  side  of  the  chest — dextrocardia,  either  with  or 
without  general  transposition  of  the  viscera.  The  organ  is  either  well- 
formed  ;  or  may  be  very  imperfectly  developed.  As  a  rule  there  are 
coiTCsponding  abnormalities  of  the  aorta  and  of  the  branches  arising 
from  its  arch,  but  not  always.  Another  kind  of  misplacement  is  named 
mesocardia,  in  which  the  heart  occupies  a  more  median  position  than 
usual.  Several  instances  have  been  recoi'dediii  which,  oAvingto  a  defect 
in  the  pericardium,  the  organ  lies  in  the  left  pleural  cavity,  in  contact 
with  the  lung.  External  malpositions  of  the  heart — ectopia  cordis  or 
ectocardia — are  of  rare  occurrence.  In  most  instances  this  is  due  to  more 
or  less  deficiency  of  the  sternum,  so  that  the  organ  comes  to  be  quite 
superficial,  lying  in  front  of  the  che^i— Ectopia  pectoralis.  In  another 
form  the  heart  passes  through  an  opening  in  the  diaphragm,  and  either 
occupies  the  abdominal  cavity,  or  is  placed  in  a  sac  in  the  praecordia — 
Ectopia  abdotninalis.  In  a  third  variety  it  is  situated  at  the  root  of  the 
neck — Ectopia  cephalica.  These  external  displacements  are  usually  only 
compatible  with  life  of  very  short  duration,  but  in  exceptional  instances 
individuals  in  whom  they  have  existed  have  lived  to  adult  or  even 
advanced  age. 

2.  Malformations. — Before  describing  the  malformations  connected 
with  the  heart  and  great  vessels  which  are  of  importance  from  a  clinical 
point  of  view,  the  following  conditions  may  be  mentioned  : — a.  Owing 
to  extensive  deficiencies  of  the  septa,  the  heart  may  present  thi^ee,  or 
even  but  two  chambers ;  or  there  may  be  scarcely  any  separation  be- 
tween either  of  the  cavities,  b.  The  great  arteries  may  be  transposed, 
the  aorta  coming  from  the  right;  ventricle,  the  pulmonary  artery  from 
the  left ;  or  both  spring  either  entirely  or  partially  from  the  same  ven- 
tricle ;  or  very  rarely  there  is  but  one  artei-ial  trunk,  originating  from 
a  single  ventricle,  and  then  dividing  into  two  branches,  c.  Numerical 
anomalies  and  fenestrations  of  the  semilunar  valves  are  not  infrequent, 
which  do  not  give  rise  to  any  disturbance.  They  are  much  less  common 
in  the  auriculo-ventricular  valves,  d.  A  valvular  slit  in,  or  cribriform 
perfoi'ations  of  the  membrane  closing  the  foramen  ovale,  are  often  met 
with,  bat  are  of  no  clinical  significance. 

The  more  important  individual  malformations  may  be  indicated  as 
follows : — a.  Patent  foramen  ovale,  in  extreme  degrees  there  being  not 
a  trace  of  a  clcsing  membrane,  so  that  there  is  a  free  communication 
between  the  two  auricles.  This  lesion  may  exist  alone,  h.  Deficiency 
of  the  ventricular  septum.  In  most  cases  this  is  limited  to  its  upper 
portion,  the  defect  being  either  in  the  membranous  area,  which  is  known 
as  the  "undefended  space,"  or  just  in  front  of  this.    c.  Lesions  of  the 
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pulmonary  orifice  or  artery,  and  of  the  rigid  conus  arlmosus.  These  are  by 
fai'the  most  frequent  and  important  of  all  the  anomalies  now  under  con- 
sideration. According  to  the  late  Dr.  Peacock,  in  86  per  cent,  of  patients 
with  congenital  cardiac  disease  who  live  beyond  the  12th  year,  the 
lesion  is  at  the  pulmonaiy  orifice.  The  conditions  to  be  chiefly  recognized 
are  usually  stenosis  at  the  orifice,  with  union  of  the  valve-segments,  and 
sometimes  vegetations;  occasionally  complete  obliteration  or  atresia; 
and  narrowing  or  contraction  of  the  conus  arteriosus,  Avhich  is  present 
in  many  cases  of  pulmonary  obstruction.  In  an  interesting  case  which 
came  under  my  observation  many  years  ago,  only  the  right  branch  of 
the  pulmonary  artery  was  developed,  this  being  quite  pervious,  but  the 
valves  were  extensively  diseased  and  calcified,  while  the  left  lung  was 
completely  collapsed  and  disorganized.  The  bicuspid  condition  of  the 
valves,  in  which  two  have  united  together,  only  occurred  at  the  pul- 
monary orifice  in  two  cases  out  of  21  olDserved  by  Osier,  d.  Lesions  of  the 
aortic  orifice  or  aorta,  and  of  the  left  conus  arteriosus.  These  are  of  rare 
occurrence  as  congenital  aiJections,  but  they  are  of  a  similar  nature  to  the 
lesions  associated  with  the  pulmonary  orifice.  Osier  found  the  bicuspid 
condition  most  frequent  in  the  aortic  valves,  and  regards  it  as  an  impor- 
tant congenital  defect,  owing  to  the  liability  of  the  combined  valve  to 
sclerotic  changes,  e.  Lesions  at  the  auriculo-ventricular  orifices.  There 
may  be  congenital  obstruction  or  regurgitation  at  the  tricuspid  orifice, 
owing  to  stenosis,  or  to  union  of  the  valves,  with  sclerotic  changes,  and 
thickening  and  shortening  of  the  chorda;  tendincEe.  Similar  conditions 
may  probably  be  congenital  in  connection  with  the  mitral  orifice.  /.  Per- 
sistent and  patent  ductus  arteriosus. 

Such  being  the  individual  congenital  lesions  of  the  heart  and  vessels, 
it  is  to  be  further  noted  that  certain  of  them  are  often,  or  in  some  cases 
necessarily,  associated  together.  Thus  narrowing  of  the  pulmonary 
orifice  or  right  conus  arteriosus  is  very  frequently  combined  with  defect 
in  the  ventricular  septum.  In  atresia  of  this  orifice  there  is  necessarily 
a  patent  foramen  ovale,  with  an  imperfect  ventricular  septum,  and  a  per- 
sistent ductus  arteriosus.  Stenosis  of  the  conus  ai'teriosus  is  also  accom- 
panied with  an  imperfect  ventricular  septum,  usually  a  patent  foramen 
ovale,  and  a  pei'vious  ductus  arteriosus.  If  the  aortic  orifice  is  closed, 
the  foi'amen  ovale  and  ductus  arteriosus  also  i-emain  open,  the  blood 
being  conducted  by  the  latter  channel  from  the  pulmonary  artery  into 
the  aorta. 

Symptoms  and  Physical  Signs. — As  already  intimated,  certain  con- 
genital affections  of  the  heart  and  vessels  do  not  give  rise  to  any  clinical 
signs  ;  while  others  are  incompatible  with  extra-uterine  life  for  any 
length  of  time.  Even  a  patent  foramen  ovale,  when  existing  alone,  may 
be  unattended  with  any  disturbance  whatever,  having  in  several  cases 
been  only  discovei'ed  at  post-mortem  examinations.  Displacements  of 
the  heart  are  only  likely  to  produce  symptoms  w^hen  the  organ  is  at  the 
same  time  defective ;  or  when  it  lies  outside  the  thoracic  cavity. 

As  regards  congenital  malformations,  their  most  frequent  and  pro- 
nounced clinical  indication  is  cyanosis,  which  is  said  to  occur  in  more 
than  90  per  cent,  of  the  cases,  and  the  terms  "moi-bus  coeruleus " 
and  "  blue-disease "  are  often  used  as  synonymous  with  congenital 
heart-disease.  This  condition,  with  its  accompanying  phenomena,  has 
already  been  described.  The  colour  of  the  surface  may  be  blue,  leaden, 
purple,  livid,  or  of  a  clarety  hue,  often  mottled,  and  it  is  very  marked 
in  the  lips,  ears,  fingers,  and  toes.  It  is  intensified  by  any  act  which 
tends  to  increase  the  diflficulty  in  carrying  on  the  circulation,  such  as 
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•crying  or  coughing.  The  cause  of  this  discoloration  in  congenital  heart- 
affections  has  been  much  discussed,  but  it  is  probably  the  combined 
result  of  intermixture  of  venous  and  arterial  blood;  general  veiious  con- 
gestion or  stagnation  ;  and  imperfect  arterialization  of  the  blood,  owing  to 
diminished  respiratory  function.  The  lesions  most  frequently  associated 
with  the  cyanotic  state  are  closure  of  the  pulmonary  artery,  combined 
with  patent  foramen  ovale,  and  imperfection  of  the  ventricular  septum. 
Clubbing  of  the  fingers  and  toes  becomes  in  many  cases  very  marked. 
Fits  of  palpitation  are  common,  being  often  attended  with  extreme 
irregularity,  and  a  disposition  to  syncope  or  coma.  Dyspnoea,  cough, 
and  other  pulmonary  symptoms  are  also  of  frequent  occurrence.  It 
must  be  noted,  however,  that  cases  of  congenital  heart-disease  may  be 
met  vnth,  easily  recognized  by  physical  examination,  in  which  there  are 
no  symptoms  whatever,  at  any  rate  for  some  time. 

The  physical  signs  in  congenital  heart-conditions  vary  considerably, 
and  it  is  impossible  to  do  more  here  than  to  draw  attention  to  a  few 
general  points.  The  possibility  of  finding  the  heart  on  the  right, 
instead  of  the  left  side  of  the  chest,  from  congenital  disjolacement, 
must  always  be  borne  in  mind  in  physical  examination.  Any  external 
protrusion  is  at  once  evident.  In  the  case  of  malformations,  a  murmur 
or  murmurs  are  usually  present,  generally  systolic,  but  differing  accord- 
ing to  the  orifices  affected,  and  to  the  other  lesions  with  which  they  may 
be  associated.  A  pulmonary  systolic  thrill  and  mui-mur  are  very 
common.  I  have  once  met  with  a  double  murmur,  but  usually  the  pul- 
monary second  sound  is  weak.  Sometimes  the  heai-t-sounds  are  normal, 
even  in  complicated  congenital  lesions.  Loud  murmurs  heard  over  the 
auricles  or  extensively  over  the  prsecordial  region,  without  thrill,  are 
said  to  be  due  to  defects  of  the  septum.  A  loud  systolic  murmur  over 
the  upper  third  of  the  sternum,  without  evidence  of  hypertrophy  of  the 
left  ventricle,  is  believed  to  be  associated  with  a  pei^vious  ductus  arte- 
riosus. Hypertrophy  and  dilatation  give  rise  to  their  own  special  signs, 
•and  their  localization  may  help  the  diagnosis  of  congenital  lesions. 

Conrse  and  Duration. — In  a  majority  of  cases  of  congenital  heart- 
disease  cyanosis  appears  early,  often  within  the  first  week  of  life  ;  in 
other  instances,  however,  symptoms  do  not  declare  themselves  for  a 
considerable  time.  Their  course  and  duration  vary  greatly,  and  even 
in  pronounced  cases  patients  sometimes  linger  on  for  a  long  time, 
■apparently  becoming  accustomed  to  their  semi-asphyxiated  condition. 
Ultimately  indications  of  failing  compensation  may  arise  ;  or  pulmonary 
or  other  complications  set  in.  When  cases  are  watched  for  a  prolonged 
period,  remarkable  changes  in,  and  new  developments  of  physical  signs 
are  sometimes  observed.  Death  is  never  sudden,  and  is  usually  a  very 
gradual  ter  mination,  unless  some  acute  complication  should  hasten  the 
fatal  issue. 

Treatment. — All  that  can  be  done  in  the  class  of  cases  iiow  under 
■consideration  is  to  attend  carefully  to  the  general  health,  and  to  hygienic 
conditions;  to  promote  bodily  warmth  and  activity  of  the  circulation, by 
suitable  clothing,  with  flannel  next  the  skin,  baths  with  friction,  and 
such  exercise  as  circumstances  permit ;  to  give  plenty  of  good  food, 
especially  of  a  hydro-carbonaceous  kind,  with  a  small  quantitj'  of  some 
alcoholic  stimulant;  and  to  ti'eat  any  condition  or  symptom  calling  for 
special  attention.  Iron  and  other  tonics,  with  cod-liver  oil,  are  often 
beneficial.  A  dry  warm  climate  is  desirable ;  and  every  source  of  cold 
must  be  avoided. 
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CHAPTER  XXVII. 

DISEASES  OF  THE  ARTERIES. 

1.  Acute  AiiTEurns  lias  been  described  as  occurring  in  connection  witl» 
the  aorta — aortitis,  in  the  course  of  blood-diseases ;  and  characterized 
anatomically  by  injection  of  the  vasa  vasorum,  thickening  and  softening 
of  the  coats  of  the  artery,  with  cloudiness  and  loss  of  polish  of  the 
inner  surface,  which  also  becomes  rough  from  fibrinous  deposit.  This 
vessel  may  be  specially  involved  in  cases  of  malignant  endocarditis.  In  a 
case  reported  by  the  late  Dr.  Moxon,  inflammation  of  the  first  part  of  the 
aorta  resulted  from  the  impact  of  a  hard,  freely-moving  vegetation  on 
one  of  the  segments  of  the  aortic  valve.  He  also  called  attention  to  a 
condition  which  lie  termed  inflammatory  mollities,  and  which  he  attributed 
to  a  peculiar  general  state,  where  there  is  softening  and  swelling  of  the 
arterial  coats  in  circumscribed  spots,  which  may  bulge  out  and  form 
aneurisms.  Local  acute  arterial  inflammation  may  follow  the  lodgment 
of  an  embolus. 

Symptoms. — The  symptoms  which  have  been  attributed  to  aortitis 
are  pain  over  the  vessel,  sometimes  extreme,  accompanied  with  much 
tenderness  or  superficial  hypera3sthesia ;  a  sense  of  heat  and  throbbing; 
severe  constitutional  disturbance  and  restlessness  ;  sometimes  a  tendency 
to  syncope  ;  and  dread  of  death.  The  physical  signs  are  objective 
pulsation  ;  and  occasionally  a  thrill  and  murmur  synchronous  with  the 
cardiac  systole.  In  the  smaller  arteries  inflammation  may  lead  to 
complete  plugging  and  obstruction  of  the  local  circulation,  with  the 
usual  consequences. 

2.  Atheroma. — Endarteritis  Deformans. — This  is  the  most  frequent 
chronic  morbid  change  affecting  the  arteries,  and  its  effects  are  of  great 
importance  both  pathologically  and  clinically. 

Pathology  and  JEtiology. — There  are  differences  of  opinion  as  to 
the  exact  nature  of  atheroma,  and  its  seat  of  origin  in  the  arterial  coats. 
It  is  usually  regarded  as  a  chronic  parenchymatous  inflammation,  com- 
mencing in  the  inner  coat,  ultimately  leading  to  degenerative  changes, 
and  involving  the  other  coats.  Some  think  that  it  is  often  at  the  outset 
a  mere  hyperplasia  of  the  tunica  intima.  According  to  others  the 
earliest  changes  consist  in  mesarteritis  and  periarteritis.  Thoma  main- 
tains that  the  primary  lesion  is  a  weakening  or  atrophy  of  the  middle 
coat. 

The  circumstances  under  which  atheroma  occurs  may  be  thus  indi- 
cated:—1.  As  a  senile  change,  being  the  natural  result  of  the  wear  and 
tear  to  which  the  arteries  have  been  necessarily  exposed,  and  occurring 
in  different  subjects  or  families  at  different  ages.  2.  As  a  result  of 
repeated  or  prolonged  strain  upon  the  arteries,  from  excessive  muscular 
work,  athletic  or  gymnastic  exercises,  or  cardiac  hypertrophy.  3.  From 
over-eating  and  abuse  of  alcohol.  4.  In  connection  witli  gout,  rheu- 
matism, syphilis,  or  lead-poisoning.  In  cases  of  chronic  Bright's  disea.se. 
Undoubtedly  over-strain  acting  upon  the  vessels  is  the  great  cause  of 
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atheroma,  but  space  will  not  permit  of  any  discussion  liei-e  of  points  of 
controvei^sy  relating  to  the  pathology  of  this  condition.  Most  of  the 
other  causes  mentioned  are  regarded  by  many  authorities  as  merely 
predisposing  ;  and  some  question  the  effect  of  syphilis.  It  may  be  noted 
tliat  atheroma  of  the  pulmonary  ai'tery  may  result  from  hypertrophy  of 
the  right  ventricle  ;  and  that  a  similar  condition  of  the  renal  arteries  is 
often  associated  with  the  cirrhotic  form  of  Bright's  disease. 

Anatomical  Characters. — As  already  stated,  the  atheromatous  pro- 
cess is  usually  described  as  commencing  in  the  tunica  intima,  tho 
deeper  layers  of  which  become  infiltrated  with  new  cells,  softened, 
relaxed,  and  thickened.  These  are  mainly  derived  from  proliferation  ; 
but  some  are  round  cells,  which  have  escaped  from  the  vasa  vasorum. 
As  the  result  of  these  changes  thickened  patches  or  more  extensive  tracts 
are  observed  over  the  inner  surface  of  the  artery,  and  two  kinds  of 
patches  are  described,  supposed  by  some  to  be  merely  stages  of  the  same 
process,  namely,  those  which  are  soft,  jelly-like,  moist,  and  pale-reddish  ; 
and  firmer,  semi-cartilaginous  or  horny,  raised  patches,  translucent,  but 
more  opaque  in  the  deeper  layers.  The  endothelium  is  unaffected,  and 
can  be  stripped  off.  More  or  less  fatty  degeneration  sets  in  ;  which  in 
sojne  cases  takes  place  very  speedily,  and  a  yellowish,  soft,  pultaceous 
substance  is  foi^med,  like  a  greasy  paste,  giving  rise  to  a  kind  of  pseudo- 
abscess  or  atheromatous  pustule,  which  may  ultimately  burst  into  the 
artery ;  at  first  merely  a  small  hole  is  formed  in  the  inner  coat,  through 
which  the  soft  contents  escape,  being  then  carried  away  by  the  blood, 
but  finally  an  atheromatous  ulcer  is  formed,  varying  in  size  and  depth, 
sometimes  extending  down  to  or  even  involving  the  middle  coat.  In 
other  cases,  where  the  degenerative  process  is  slower,  the  substance 
is  firmer  and  more  caseous  ;  and  in  others  more  chronic  still,  partial 
organization  takes  place,  leading  to  fibroid  thickening,  but  this  is  always 
accompanied  with  some  degree  of  fatty  degeneration.  Ultimately  calci- 
fication is  very  likely  to  happen ;  hard,  bony-looking,  depressed  plates' 
being  thus  oi'iginated,  sometimes  of  considerable  extent ;  or  the  smaller 
arteries  being  involved  in  their  entire  circumference,  so  that  they  are 
surrounded  by  calcified  rings,  or  converted  into  rigid  tubes.  The 
calcai-eous  plates  are  at  first  covered  by  the  superficial  portion  of  the 
lining  membrane,  but  this  is  liable  to  give  way,  leaving  a  rough  surface 
exposed,  upon  which  fibrin  is  then  very  apt  to  be  deposited,  or  sharp 
spictila  may  project  into  the  vessel. 

In  some  instances  the  atheromatous  changes  are  limited  to  the  intima  ; 
but  frequently  the  other  coats  become  implicated  as  well,  and,  as  alread}^ 
intimated,  some  pathologists  are  of  opinion  that  the  change  begins  here. 
The  middle  coat  becomes  the  seat  of  round-celled  infiltration,  thickeninp", 
induration,  fatty  degeneration,  and  calcification  ;  the  external  coat  may 
also  be  thickened  by  the  formation  of  connective  tissue. 

The  vessels  affected,  as  well  as  the  extent  over  which  the  athero- 
matous changes  are  observed,  vary  widely,  and  different  stages  of  the 
process  are  usually  seen  in  the  same  case.  They  are  most  marked  in 
those  parts  of  the  vessels  which  are  subject  to  Wie  greatest  strain, 
especially  the  ascending  and  transverse  portions  of  the  arch  of  the 
aorta,  and  around  the  openings  of  arteries  which  come  off  laterally,  such 
as  the  intercostals.  As  a  rule  atheroma  is  more  advanced  in  the  aorta 
than  in  the  arteries  generally,  but  not  always.  This  vessel  may  be  exten- 
sively involved,  while  the  smaller  arteries  continue  healthy;  but  some- 
times the  coronary,  cerebral,  temporal,  and  other  arteries  are  affected, 
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while  tlie  g-reat  vessels  escape.  In  other  cases  all  the  arteries  are  more 
•or  less  implicated  in  the  atheromatous  change. 

3.  PEHiAitTERiTis. — In  some  instances  the  outer  coat  of  the  arteries  is 
s})ecially  the  seat  of  a  chronic  inflammatory  process.  It  may  be  involved 
by  extension  from  adjoining  inflammation,  leading  to  thickening  and 
induration  of  the  affected  artery.  This  condition  is  of  most  importance 
in  relation  to  the  cerebral  vessels,  as  described  by  Charcot  and  Bouchard, 
the  inflammatory  process  beginning  in  the  perivascular  sheath,  then 
•gi-adually  extending  to  all  the  coats  of  the  ves.sels,  and  giving  rise  to 
miliary  aneurisms,  which  these  authorities  have  considered  to  be  the 
common  cause  of  cprebral  heemorrhage. 

4.  Fatty  Degeneration. — Primary  fatty  degeneration  of  ai-teries  is  an 
entirely  distinct  process  from  that  constituting  atheroma.  It  begins 
generally  in  the  superficial  layer  of  the  inner  coat,  but  may  extend  into 
the  middle  coat,  or  may  even  implicate  this  originally.  The  epithelial 
and  connective-tissue  cells  of  the  inner  coat  are  directly  changed, 
becoming  more  or  less  filled  with  fat-granules,  while  in  the  middle  coat 
the  muscular  fibres  undergo  degeneration.  This  degeneration  is  usually 
characterized  by  small,  scattered,  irregular,  opaque,  yellowish-white 
patches,  which  are  quite  superficial,  only  very  slightly  projecting,  and 
easily  removed,  leaving  normal  tissue  underneath.  As  the  deeper  layers 
become  involved,  the  patches  appear  more  ojiaque  and  irregular,  and  are 
less  easily  stripped  off.  In  course  of  time  complete  destruction  and 
softening  may  take  place,  nothing  but  fat -granules  remaining,  w'hich 
are  carried  away  by  the  blood-current,  leaving  irregular  superficial 
erosions.  Finally  calcification  may  be  set  up.  The  capillai"ies  are  also 
liable  to  become  the  seat  of  this  fatty  degeneration. 

5.  Calcification. — As  already  stated,  calcification  frequently  follows 
atheroma  and  fatty  degeneration,  but  it  may  also  take  place  primarily 
in  the  coats  of  the  arteries,  especially  in  the  middle  coat  of  the  middle- 
sized  arteries,  where  muscular  fibres  are  abundant. 

6.  Changes  in  Renal  Disease. — In  certain  forms  of  chronic  renal  disease 
the  arterioles  become  contracted  and  thickened.  According  to  one  view, 
the  thickening  is  due  to  hypertrophy,  especially  of  the  muscular  coat ; 
according  to  another  it  results  from  a  hyalin-fibroid  change,  chiefly  in- 
volving the  external  coat.  The  capillaries  are  also  similarly  affected,  the 
coudition  being  generally  known  as  arterio-capillary  fibrosis.  Here  may 
also  be  mentioned  the  condition  termed  endarteritis  ohliterans,  in  which 
the  channel  of  the  small  vessels  is  narrowed  by  thickening  of  the  inner 
coat.  It  is  most  commonly  noticed  in  connection  with  the  cii'rhotic  kidney. 
This  subject  will  be  moi'e  fully  discussed  in  relation  to  Bright's  disease. 

7.  Atrophy. — Occasionally  a  large  artery,  especially  the  aorta,  under- 
goes simple  atrophy,  the  walls  becoming  gradually  thinned. 

8.  Alterations  in  calibre. — An  artei-y  may  be  the  seat  of  cZt'/aiafio)!.  in 
its  entire  circumfei^ence  ;  or,  on  the  other  hand,  of  contraction  or  coarcta- 
tion, wliich  may  end  in  its  complete  closure. 

9.  Albuminoid  degeneration.— This  change  commences  in  the  small 
arteries  of  certain  organs,  especially  the  spleen  and  kidneys.  It  does  not 
affect  the  larger  arteries. 

10.  Hyaline  degeneration. — This  is  said  to  occur  either  in  the  form 
of  diffuse  thickening,  leading  to  ultimate  occlusion ;  or  as  separate 
masses,  lying  chiefly  between  the  inner  and  middle  coats. 

11.  Syphilitic  disease. — Changes  of  a  syphilitic  nature  have  been 
described  in  the  arteries  by  Heubner,  Davidson,  Hughlings  Jackson, 
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AV'ilks,  and  others ;  but  the  existence  of  specific  lesions  of  this, 
nature  is  denied  by  other  pathologists.  It  is  stated  that  the- 
cerebral  arteries  present  gummatous  infiltration  in  some  cases,, 
giving-  rise  to  nodose  swelling,  with  great  thickening  of  the  coats,, 
and  narrowing  of  their  calibre,  which  may  lead  to  thrombosis  and 
cerebral  softening. 

12.  Arterial  changes  in  insanity. — These  have  been  specially 
described  as  affecting  the  cerebral  arteries,  but  they  seem  to  be- 
similar  to  other  chronic  degenerative  changes  affecting  arteries. 

13.  Aneurism. — This  is  one  of  the  most  important  morbid  conditions 
affecting  artei'ies.  Aneurisms,  however,  come  more  especially  under 
the  care  of  the  surgeon,  and  therefore  for  a  full  consideration  of  the 
subject  reference  must  be  made  to  surgical  treatises.  Small  miliary 
aneurisms  are  important  in  medical  practice,  especially  in  connection 
Avith  the  cerebral  and  pulmonary  arteries.  With  regard  to  the  larger 
aneurisms,  those  situated  within  the  thorax  and  abdomen  will  be  dealt 
with  in  this  work,  more  particularly  aortic  aneurisms. 

Symptoms  and  Effects. — The  consequences  of  the  chief  chronic 
changes  in  the  arteries  just  described  are  very  similar,  and  they  are  of 
considerable  importance,  often  giving  rise  to  prominent  symptoms  con- 
nected with  various  organs,  and  leading  to  serious  structural  lesions. 
Here  it  need  only  be  indicated  in  a  general  way  what  these  effects  are, 
and  they  may  be  thus  stated : — 1.  The  elasticity  of  the  arteries  is  more 
or  less  diminished,  until  finally  it  is  completely  lost ;  their  resistance  is 
increased ;  and  the}''  are  u.ltimately  converted  into  rigid  tubes,  at  the 
same  time  their  calibre  being  diminished.  Hence  an  obstacle  to  the 
circulation  arises,  which  leads  to  hypertrophy  of  the  left  ventricle,  this, 
however,  tending  to  be  more  or  less  speedily  followed  by  fatty 
degeneration.  The  circulation  in  the  different  oi-gans  is  impeded,  and 
among  the  most  frequent  symptoms  resulting  therefrom  are  those 
indicating  disturbances  of  the  cerebral  circulation,  especially  giddiness 
and  disorders  of  the  special  senses.  Owing'  to  the  impairment  of  cir- 
culation and  consequently  of  nutrition,  structures  are  veiy  liable  to 
undergo  wasting  or  degeneration,  and  to  become  inflamed  from  slight 
causes.  2.  When  the  vessels  are  roughened  on  their  inner  surface, 
fibrin  is  often  deposited  from  the  blood,  which  may  ultimately  cause 
their  complete  obstruction.  As  a  consequence  softening  or  death  of  a 
part  may  ensue,  which  is  well-exemplified  by  chronic  softening  of  the 
brain,  and  by  dry  gangrene  of  the  lower  extremities.  3.  A  limited 
portion  of  an  artery,  especially  after  the  formation  of  an  atheromatous 
ulcer,  is  very  prone  to  yield  gradually,  an  aneurism  being  thns 
originated.  4.  The  affected  vessels  become  brittle,  particularly  when 
calcified,  and  thus  they  are  more  easily  ruptured,  giving  rise  to  cerebral 
apoplexy  most  commonly ;  miliary  aneurisms  are  also  very  liable  to 
rupture.  5.  Fragments  of  the  degenerate  structures  or  of  fibi-inous 
deposits  may  be  detached,  carried  away  by  the  blood-cui^rent,  and 
lodged  in  vessels  of  smaller  size  as  emboli.  6.  Physical  examination  of 
the  arteries  reveals  that  they  are  visible,  tortuous,  and  locomotive  ; 
and  that  they  feel  more  or  less  hard,  full,  incompressible,  rigid,  or  cord- 
like. A  sphygmographic  tracing  is  characterized  by  the  large  dimen- 
sions of  its  curves;  the  approximation  of  the  secondaxy  waves  to  the 
summit;  and  the  gi'eat  size  of  the  first  secondary  wave  as  compared 
with  the  aortic,  the  latter  being  much  diminished.  Murmurs  may  be 
audible  over  diseased  arteries. 
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When  the  arch  of  the  aorta  is  extensively  atheromatous,  and  especially 
calcified,  an  impulse  may  be  observed  to  the  right  of  or  above  the 
sternum ;  occasionally  a  systolic  thrill  is  felt,  which  may  be  very  pro- 
nounced ;  while  a  rough  systolic  murmur  is  sometimes  heard  along  the 
coui'se  of  the  vessel,  or  a  cardiac  basic  murmur  may  be  intensified  in 
this  direction.  The  artery  is  often  somewhat  dilated  at  the  same  time, 
and  this  will  increase  the  signs  just  mentioned,  and  render  them  more 
diffuse. 

Diagnosis. — Degeneration  of  arteries  should  always  be  looked  for  in 
persons  at  all  advanced  in  years,  and  it  should  be  kept  in  mind  as  a 
probable  cause  of  many  symptoms  of  which  they  complain ;  the  con- 
dition may,  however,  be  met  with  in  persons  who  are  comparatively  or 
actually  young.  Examination  of  the  vessels  is  the  only  satisfactory 
means  of  diagnosis,  and  if  the  arteries  generally  are  affected,  probably 
the  aorta  will  be  in  the  same  state.  The  temporal,  brachial,  and  radial 
are  the  arteries  most  readily  and  conveniently  investigated.  The  aorta 
may,  however,  exhibit  signs  of  degeneration  while  these  vessels  are 
apparently  quite  healthy.  Some  writers  attach  considerable  importance 
to  the  sphygniographic  tracing  as  revealing  an  early  stage  of  atheroma. 

Prognosis. — This  merely  involves  a  knowledge  of  the  dangers  which 
accompany  arterial  degeneration,  so  that  tliey  may  be  guarded  against. 
Many  persons  live  to  a  good  old  age  whose  vessels  are  much  diseased, 
but  at  any  moment  there  is  a  liability  to  dangerous  lesions,  or  to  sudden 
death  in  certain  cases.  The  earlier  the  degeneration  sets  in,  the  moi'e 
serious  is  the  prognosis. 

Treatment. — All  that  can  be  done  is  to  avoid  everything  which  is 
likely  to  throw  a  strain  upon  the  diseased  vessels  ;  and  to  maintain  the 
nutritive  activity  of  the  system  as  much  as  possible,  by  means  of  good 
diet,  tonics,  and  cod-liver  oil,  the  last  being  often  decidedly  useful. 
Any  constitutional  diathesis  must  be  attended  to;  and  all  injurious 
habits  checked.  The  treatment  applicable  to  particular  organs,  when 
their  vessels  are  the  seat  of  degeneration,  is  dealt  with  in  other  parts 
of  this  work ;  as  w^ell  as  that  of  certain  of  its  effects. 


CHAPTER  XXVIII. 

INTERNAL  ANEURISMS. 

In  the  present  chapter  attention  will  be  directed  to  aneui-ism  as  it 
occurs  in  the  thoracic  and  abdominal  cavities,  but  more  especially  when 
the  condition  is  associated  with  the  aorta.  In  the  first  instance  there 
are  certain  points  to  be  noticed  which  apply  to  aneurism  in  both 
regions. 

JEtiology.— Aneurism  of  the  aorta  almost  always  results  primarily 
from  some  morbid  change  in  the  walls  of  the  artery,  especially  chronic 
endarteritis  and  the  atheromatous  changes  connected  therewith,  but 
sometimes  mere  fatty  degeneration  or  simple  atrophy.  Many  cases 
appear  to  be  due  to  circumscribed  Aveakness  of  the  internal  and  middle 
coats;   and  there  is  often  laceration  of  the  middle  coat,  or  occa- 
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sionally  even  o£  the  intiraa.  The  determining  cause  of  the  aneurism  is 
generally  some  more  or  less  violent  exertion,  which  throws  a  sudden  or 
frequent  strain  upon  the  weak  portion  of  the  vessel.  It  may  be  develoj)ed 
in  this  manner  either  suddenly  or  more  or  less  gradually. 

Aneurism  is  much  more  common  among  males,  especially  those  Avho 
are  strong  and  muscular,  and  whose  occupation  entails  more  or  less 
violent  efforts  ;  and  about  the  middle  period  of  life.  It  is  compai-atively 
extremel}''  frequent  in  the  army,  and  this  has  been  attributed  to  the 
combined  effects  of  great  exei'tion  ;  tight  clothing,  which  compresses  the 
neck  and  chest,  and  obstructs  the  circulation  ;  and  heavy  accoutrements. 
The  diseases  which  predispose  to  changes  in  the  vessels,  such  as  syphilis, 
gout,  and  rheumatism,  may  be  regarded  predisposing  cmises  of  aneurism, 
especially  syphilis.  It  has  been  stated  to  be  occasionally  hereditary,  but 
this  is  probably  only  true  as  regards  changes  in  the  vessels. 

Axiatoiuical  Characters. — The  following  varieties  of  aortic  aneurism 
are  met  with : — 1.  There  may  be  a  more  or  less  extensive  general  dilatation, 
involving  the  whole  circumference,  and  either  cylindrical,  fusiform,  or, 
vei-y  rarely,  globular  in  shape.  2.  Sacculated,  aneurism  is  the  most  im- 
portant variety,  in  which  there  is  a  lateral  bulging  or  sacculation  of  a 
portion  of  the  circumference  of  the  artery,  the  coats  being  either  entire — 
simple  or  true  aneurism ;  or  more  or  less  of  the  inner  and  middle  coats 
being  destroyed — compound  or  false  aneurism.  Sometimes  all  the  coats  give 
way,  and  the  aneurism  is  bounded  only  by  sui^rounding  structures — difuse 
aneurism.  3.  In  extremely  exceiational  cases  a  dissecting  aneurism  is  ob- 
served, the  blood  finding  its  way  between  the  coats  of  the  vessel. 
4.  A  varicose  aneurism  rarely  forms,  in  consequence  of  an  aneurism  of  the 
aortic  arch  opening  into  the  superior  vena  cava.  The  ascending  portion 
of  the  arch  is  the  most  frequent  seat  of  aneurism,  especially  on  its  convex 
.side,  where  the  aorta  is  most  exposed  to  sti-ain ;  the  condition  may 
exist,  however,  on  any  pai't  of  this  vessel,  even  between  the  jDillars  of 
the  diaphragm.  Grreat  varieties  are  presented  as  to  size,  exact  shape, 
contents,  and  other  characters. 

Thoracic  and  abdominal  aneurisms  will  be  further  dealt  Avith 
separately. 

I.  TiioEACic  Aneurism. 

The  aorta  is  by  far  the  most  common  seat  of  aneurism  Avithin  the 
chest,  but  the  innominate,  the  commencement  of  the  left  carotid  or  sub- 
clavian, or  the  pulmonary  artery  may  be  severally  involved. 

Sjrmptoms. — The  symptoms  of  aneurism  of  the  thoracic  aorta  are  far 
from  uniform,  being  chiefiy  those  due  to  pressure  on  surrounding  struc- 
tures, and  therefore  influenced  by  its  situation,  size,  form,  rapidity  of 
formation,  and  direction  of  growth ;  while  they  are  also  liable  to  alter 
considerably  during  its  progress.  Moreover,  they  are  by  no  means 
in  proportion  to  the  external  physical  evidences  of  the  disease ;  indeed, 
the  reverse  is  often  true,  because  the  more  an  aneurism  tends  in  an 
iuAvard  direction,  the  more  severe  the  symptoms  are  likely  to  be,  and 
they  may  be  extremely  aggravated  when  it  is  impossible  to  detect 
any  external  physical  sign.  In  some  cases  there  are  no  symptoms  or 
physical  signs  from  first  to  last.  Abnormal  local  sensations  are  usually 
present,  such  as  pain,  varying  in  characters  and  intensity,  heat,  fulness 
and  Aveight,  or  throbbing  ;  Avhile  tenderness  or  cutaneous  liyperaisthesia 
IS  common.    If  the  aneurism  passes  backwards,  the  pain  may  be  deep 
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and  gnawing  or  grinding,  owing  to  destruction  of  the  vertebrae. 
Fressnre-symptovis,  which  have  been  fully  described  in  a  previous 
chaptei',  are  of  special  importance  in  relation  to  thoracic  aneurism,  and 
the  most  frequent  are  those  indicating  intei-ference  with  the  main  air- 
tube,  which  in  many  cases  first  attract  attention.  Enlargement  of 
veins  is  also  common.  The  general  system  often  suffers  markedly, 
even  when  there  are  no  particular  local  symptoms  or  signs  ;  and  I  have 
sometimes  observed  a  very  striking  appearance  of  illness,  combined  with 
anaemia  or  a  sallow  cachectic  look,  and  an  anxious,  distressed,  or  irritable 
expression,  but  without  any  particular  emaciation,  which  has  led  me  to 
suspect  internal  aneurism  when  there  was  no  evident  cause  to  account 
for  these  phenomena.  The  posture  assumed  by  patients  suffeinng  from 
thoracic  aneurism  depends  npon  its  situation  and  other  circumstances ; 
in  certain  cases  they  cannot  lie  down,  but  keep  the  head  raised,  and 
some  patients  have  a  tendency  towards  a  prone  position,  so  as  to  take  off 
pressure  from  the  structures  behind  ;  bending  the  head  forward  and  then 
throwing  it  back  .suddenly,  has  heen  regarded  as  a  movement  suspicious 
of  aneurism.  The  digestive  organs  frequently  suffer.  Head-symptoms 
are  also  common,  with  disturbed  sleep.  The  urine  is  not  altered. 
Aortic  aneurism  may  give  rise  to  embolism  in  some  distant  organ, 
especially  in  the  brain. 

Physical  Signs. — The  following  include  the  physical  signs  Avhich  are 
to  be  looked  for  as  indicative  of  aneurism,  but  not  uncommonly  they  are 
very  obscure  : — 1.  Local  bulging  maybe  detected,  its  site  depending  upon 
the  part  of  the  aorta  involved.  If  the  arch  is  affected  in  its  ascending 
or  transverse  portion,  the  prominence  will  be  in  front,  opposite  or  to  the 
right  or  left  of  the  upper  pai't  of  the  sternum,  the  exact  situation  and 
extent  differing  much  in  different  cases.  Aneuinsm  of  the  remainder  of 
the  arch,  or  of  the  descending  aorta,  may  give  rise  to  bulging  posteriorly, 
generally  to  the  left  of  the  spine,  occasionally  to  the  right,  and  it  is 
sometimes  very  extensive.  In  shape  the  swelling  tends  to  be  rounded 
or  conical ;  and  it  involves  the  ribs  and  spaces  equally.  2.  Fulsaiion 
over  any  swelling,  or  even  without  any  obvious  enlargement,  is  an 
important  sign  of  aneurism,  this  being  usually  synchronous  with  the 
ventricular  systole,  but  sometimes  double,  or  it  may  be  mainly  diastolic, 
a  distinct  "  diastolic  shock  "  being  felt.  The  systolic  pulsation  is  usually 
expansile,  heaving,  and  throbbing;  sometimes  it  is  markedly  undulatorj'. 
In  exceptional  instances  a  thrill  is  felt.  It  is  important  to  observe  that 
the  stethoscope  or  direct  auscultation  may  aid  materially  in  recognizing 
slight  pulsation,  when  it  cannot  be  detected  by  the  fingers.  The  cardio- 
graph may  be  employed  to  record  the  pulsations  of  an  aneurism. 
3.  Tracheal  tugging  may  be  a  useful  sign  of  deep-seated  aneurism,  as 
originally  described  by  Surgeon-Major  Porter.  The  patient  is  made  to 
sit  up,  with  the  head  inclined  forward.  The  cricoid  cartilage  is  then 
grasped  between  the  index-fiuger  and  thumb,  and  the  trachea  put 
upon  the  stretch  by  upward  pressure.  Should  an  aneurism  be  attached 
to  it,  or  adherent  in  its  immediate  vicinity,  a  well-marked  and  character- 
istic tugging  sensation  is  felt.  4.  Bulness  corresponding  to  any  bulging 
may  be  elicited  over  an  aneurism,  or  frequently  extending  beyond  this 
to  a  variable  degree,  and  across  the  middle  line,  or  being  observed 
when  there  is  no  actual  prominence  ;  it  is  of  a  dull,  dead,  putty-like 
character;  and  is  accompanied  with  increased  resistance.  AVhcn  the 
aneuri.sm  presses  firmly  against  the  sternum,  the  dalness  may  extend 
upwards  and  downwards  along  this  bone  eveii  beyond  the  actual  site 
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of  the  tumoiir.  5.  Auscultation  gives  extremely  variable  results. 
There  may  be  nothing  whatever  heard,  or  only  indefinite  sounds.  The 
most  important  auscultatory  sign  of  aortic  aneurism,  however,  is 
the  presence  of  a  rough  miirmtir,  usually  systolic,  occasionally  double, 
or  very  exceptionally  only  diastolic.  In  some  cases  a  remarkabl}' 
accentuated  and  ringing  diastolic  sound  is  noticed  over  the  aneurism. 
Occasionally  a  systolic  murmur  is  heard  over  the  trachea,  or  even  at 
the  patient's  mouth,  when  opened  (Drummond).  6.  Thei-e  may  be 
sio-us  of  hypertrophy  of  the  left  ventricle,  but  in  most  cases  in 
which  the  heart  is  involved,  this  organ  is  merely  displaced  down- 
wards and  to  the  left.  If  the  aneurism  lies  behind,  the  heart  may 
be  so  pushed  forward  that  the  chief  impulse  is  observed  at  the  base. 
It  must  be  remembered  that  cardiac  disease  may  be  present  along  with 
aneuinsm,  and  the  aortic  valves  are  often  affected.  7.  Examination  of 
the  respirafory  organs  might  reveal  functional  disorder  of,  or  organic 
mischief  in  the  larynx  ;  displacement  or  compression  of,  or  interference 
with  the  entrance  of  air  into  one  or  both  lungs ;  consolidation  or 
destructive  changes  in  these  organs  ;  bronchial  catarrh  on  one  or  both 
sides ;  or  bronchiectasis.  8.  The  radial  pulse  often  affords  important 
signs  of  aortic  aneurism.  The  chief  characters  are  that  the  pulse  is 
delaj-ed  on  one  side  ;  or  that  it  differs  in  fulness  and  force  on  the  two 
sides,  being  sometimes  completely  obliterated  in  one  radial  artery.  The 
sphygmograph  reveals  even  a  slight  difference  in  the  two  pulses,  but 
this  is  very  marked  in  some  cases.  The  dici'otism  is  often  influenced 
also,  and  when  the  descending  aorta  is  involved,  this  may  be  much 
increased,  especially  on  the  right  side.  An  aneurism  is  capable  of 
influencing  the  pulse,  not  only  by  its  own  direct  effect  upon  the  circula- 
tion, but  also  by  obstructing  the  main  arteries,  as  a  result  of  pressure, 
closure  of  their  orifices  by  a  clot,  or  torsion.  A  large  aneurism  of  the 
descending  aorta  may  lead  to  complete  absence  of  any  pulsation  in  the 
abdominal  aorta,  femoral  arteries,  and  peripheral  arteries  of  the  legs 
(Osier). 

Modes  of  Termination. — Death  is  the  usual  termination  of  aneurism 
of  the  thoracic  aorta,  and  it  may  be  immediately  due  to : — 1.  Gradual 
asthenia.  2.  Effects  of  pressure.  B.  Rupture  of  the  aneurism  and  con- 
sequent haemorrhage — which  may  take  place  into  the  pericai-dium,  heart, 
neighbouring  great  vessels,  pleura,  mediastinum,  trachea  or  either 
bronchus,  lung,  oesophagus,  or  spinal  canal ;  or  externally.  4.  Indepen- 
dent affections,  either  acute  or  chronic.  Occasionally  a  temporary  or 
even  permanent  cure  is  brought  about  by  treatment. 

Diagnosis. — In  relation  to  the  diagnosis  of  thoracic  aneurism,  it  is 
not  only  necessary  to  determine  the  presence  of  this  morbid  condition, 
but  also  its  seat,  variety,  size,  and  other  characters  as  accurately  as 
possible.  In  some  cases  the  signs  are  so  evident  that  there  is  but  little 
difficulty  in  making  out  all  that  is  required  ;  but  the  following  classes  of 
difficulties  are  principally  met  with,  namely: — 1.  An  aneurism  may  be 
absolutely  latent  until  some  serious  event  occurs,  such  as  internal 
rupture,  with  fatal  haemorrhage.  This  is  particularly  liable  to  happen 
in  the  case  of  aneurisms  situated  at  the  commencement  of  the  ascending 
portion  of  the  arch,  just  above  the  sinuses  of  Valsalva,  which  are  very 
prone  to  burst  into  the  pericardium,  causing  instant  death.  2.  There 
may  only  be  symptoms  indicating  more  or  less  pressure  within  the 
thorax ;  or  sometimes  merely  localized  pain,  or  obscure  and  ill-defined 
sensations,  with  constitutional  disturbance,  but  no  external  signs.   3.  An 
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aneurism  may  give  rise  to  tlie  jjliysical  signs  of  a  tumour,  but  without 
any  pulsation  or  auscultatory  phenomena.  4.  Other  pulsating  promi- 
nences are  occasionally  observed  besides  aneurism,  the  pulsation  being 
usually  transmitted  from  the  heart  or  aorta. 

The  chief  morbid  conditions  which  aortic  aneurism  in  the  thorax  is 
likely  to  simulate,  or  vice  versa,  are  a  solid  mediastinal  tumour  or 
abscess,  the  latter  occasionally  presenting  pulsation  ;  pulsating  empyema; 
phthisical  consolidation  of  the  left  apex,  with  subclavian  or  pulmonary 
murmur;  swelling  over  the  sternum  from  clironic  periostitis  or  abscess; 
a  tumour  or  suppuration  in  other  pai'ts  of  the  chest-wall  ;  pericardial 
effusion  ;  innominate  aneurism  ;  or  cardiac  disease.  Among  very  i-are 
conditions  may  be  mentioned  coarctation  of  the  aorta  ;  varicose  aneurism  ; 
and  aneurism  of  the  pulmonary  artery. 

The  chief  points  to  be  taken  into  account  in  making  a  diagnosis  are  as 
follows  :  —  1.  The  age  and  sex  of  the  patient ;  previous  histoi-y,  especially 
w^ith  regard  to  occupation  and  former  diseases  ;  family  history  ;  and  the 
account  given  of  the  origin  and  progress  of  the  complaint.  2.  The 
presence  or  absence,  and  exact  nature  of  pressure-signs.  3.  The  other 
symptoms  obser-ved,  particularly  noting  whether  there  is  genei-al  dropsy 
or  albuminuria,  which  point  to  cardiac  disease.  4.  The  exact  situation 
of  any  prominence.  5.  The  jii-ecise  site,  extent,  rhythm,  and  characters 
of  any  pulsation,  especially  noting  whether  it  is  heaving  and  expansile, 
double,  or  attended  with  thrill ;  and  if  it  is  distinct  from  the  cardiac 
pulsation.  6.  The  seat  and  extent  of  duluess,  particularly  observing 
whether  it  is  in  the  coui'se  of  the  aorta,  or  crosses  the  middle  line ;  and 
if  it  corresponds  mainly  to  any  evident  pulsation.  7.  The  presence  and 
characters  of  murmurs,  care  being  taken,  however,  not  to  mistake 
these  for  conducted  cardiac  murmurs ;  or  a  loud  and  ringing  diastolic 
sound.  8.  The  characters  and  differences  of  the  radial  puLse, 
especially  as  revealed  by  the  sphygmograph ;  and  also  the  effects 
of  pressure  upon  the  great  arteries  in  the  neck.  9.  Ti'acheal  tugging 
may  help  in  the  diagnosis  of  an  obscure  aneurism ;  and  the  dis- 
covery on  examination  of  the  larynx  of  paralysis  of  one  abductor 
may  also  draw  attention  to  the  presence  of  an  unsuspected  tumour  of 
this  kind. 

The  distinctions  between  aneurism  and  a  solid  tumour  hereafter 
considered.  The  chief  difficulties  arising  in  the  diagnosis  of  aneurism 
from  cardiac  diseases  are,  that  aneurism  may  be  simulated  by  enlarge- 
ment of  this  organ  accompanying  valvular  disease,  especially  if  the  aorta 
is  atheromatous  ;  or  that  an  aneurism  with  very  thin  walls  and  fluid  con- 
tents, pushing  the  heart  downwards  and  to  the  left,  may  be  mistaken  for 
mere  caixliac  enlargement.  The  principal  circumstances  in  favour  of 
cardiac  disease  are  there  being  but  one  centre  of  impulse  ;  the  physical 
signs  corresponding  to  the  region  of  the  heart,  or  being  most  marked 
over  this  region  ;  the  absence  of  pressure-symptoms  ;  and  the  presence 
of  general  dropsy  or  albuminuria. 

As  regards  the /orm  of  an  aneurism,  the  signs  in  favour  of  general 
fusiform  dilatation  are  more  diffuse  pulsation,  both  above  and  below  the 
clavicle;  well-marked  thrill;  rough,  prolonged,  rasping,  whizzing,  or 
whirring  murmui',  wdiich  is  systolic,  audible  along  the  arch,  or  louder 
there  than  over  the  aortic  orifice;  and  absence  or  slight  degree  of 
pressure-signs. 

The  part  of  the  vessel  affected  must  be  determined  by  the  locality  of 
the  physical  signs,  and  the  exact  pressure-phenomena  observed;  com- 
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parisou  of  the  radial  pulses,  especially  as  revealed  by  the  sphygmograph, 
may  afford  some  aid. 

In  distinguishing  innominate  aneurism  from  aortic  the  following  con- 
siderations have  weight: — The  physical  signs  correspond  in  situation 
to  the  innominate  artery  ;  the  prominence  appears  early,  and  it  may 
•displace  the  clavicle;  it  is  said  that  dysphagia  and  dyspnoea  from 
the  pressure  of  an  innominate  aneurism  are  rare,  but  1  have  known 
both  these  symptoms  extremely  severe ;  there  are  often  signs  of  pres- 
sure on  the  nerves  of  the  right  brachial  plexus,  and  on  the  right 
bronchus  ;  the  right  radial  pulse  is  always  modified  ;  and  pressure  on 
ihe  carotid  and  subclavian  arteries  on  the  same  side  diminishes  the 
pulsation. 

There  is  one  special  event  which  may  be  mentioned  in  relation  to 
■diagnosis,  as  its  occurrence  would  be  likely  to  prove  very  puzzling, 
taamely,  the  opening  of  an  aneurism  of  the  arch  of  the  aorta  into  the 
•superior  vena  cava,  and  the  formation  of  a  varicose  aneiirism.  This  is 
indicated  by  the  sudden  or  I'apid  development  of  cyanosis  of  the  face  and 
upper  part  of  the  body,  and  the  arms,  with  oedema,  and  great  enlarge- 
ment of  veins  ;  a  marked  thrill ;  and  a  loud,  rushing  or  whizzing  murmur, 
■continuous,  but  intensified  during  the  cardiac  systole.  In  a  case  of  this 
kind  which  came  under  my  observation,  the  patient  lived  for  some  weeks. 

Treatment. — The  first  object  in  the  treatment  of  an  aneurism  should 
be  to  endeavour  to  bring  about  its  cure,  by  promoting  gradual  coagula- 
tion within  the  sac,  but  such  a  result  can  only  be  aimed  at  in  connection 
Avith  the  sacculated  variety  of  aortic  aneurism.  Failing  this,  it  is  neces- 
.sary  to  protect  the  aneurism;  to  retard  its  development  as  much  as 
possible  ;  and  to  treat  the  symptoms  and  complications  which  so  fre- 
-quently  arise. 

1.  If  it  is  proposed  in  any  case  to  attempt  to  cure  a  thoracic  aneu- 
rism, it  is  absolutely  essential  to  keep  the  patient  at  rest  in  the  recumbent 
posture  for  a  considerable  time,  and  to  avoid  every  source  of  physical  or 
mental  disturbance.  Formerly  it  was  the  custom  to  have  recourse  to 
starvation  and  repeated  venesection  ;  but  at  the  present  day  this  has  been 
with  good  reason  modified  into  a  careful  regulation  of  diet,  a  definite 
quantity  of  solids  and  liquids  being  administered  at  stated  intervals, 
according  to  Mr.  Tufnell's  method.  The  exact  amounts  allowed  must 
depend  upon  each  individual  case,  but  everything  should  be  strictly 
weighed  or  measured,  the  object  being  to  support  life  with  as  little  food 
and  drink  as  possible,  without  inducing  nervous  irritability.  Excess  of 
fluid  must  be  particularly  avoided,  and  all  stimulants  are  to  be  prohibited. 
In  some  instances  it  may  be  advisable  to  remove  a  little  blood  from  time 
to  time,  but  it  is  very  important  to  avoid  inducing  an  anemic  condition. 

The  objects  of  this  attention  to  rest  and  diet  are  to  calm  the  circula- 
tion as  much  as  possible,  and  to  render  the  condition  of  the  blood  more 
favourable  for  coagulation,  and  undoubtedly  some  cases  do  improve  i-e- 
markably  under  this  treatment  alone.  Medicinal  agents,  howevei',  may 
be  employed  with  benefit  at  the  same  time,  namely,  those  which  subdue 
or  regulate  the  heart's  action,  such  as  digitalis,  aconite,  or  belladonna ; 
and  those  which  contract  the  arteries  or  promote  coagulation  of  the  blood, 
principally  gallic  oi-  tannic  acid,  tincture  of  perchloride  of  iron,  acetate 
of  lead,  ergot,  and  iodide  of  potassium.  The  use  of  iodide  of  potassium 
lias  been  particularly  advocated  by  Sir  William  Roberts  and  Dr.  George 
Jialfour,  when  given  in  large  doses,  even  as  much  as  from  15  to  30  grains 
t  thrice  daily,  and  continued  for  a  long  period.    I  have  found  this  drug  of 
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decided  value  in  some  eases.    Sabcutaneous  injection  of  ergotiu  lias  also 
been  recommended  in  the  treatment  of  aortic  aneurism. 

2.  It  must  suffice  merely  to  mention  certain  operative  procedui-es 
Avliich  have  been  resorted  to  Avith  the  view  of  curing  aortic  aneurism. 
These  are  : — a.  Injection  of  perchloride  of  iron,  ergotin,  or  otlier 
coagulating  agents  into  the  sac.  I).  Manipulation  of  the  sac  externally, 
c.  Galvano-puncture  or  electrolysis,  d.  Introduction  through  a  cannula 
of  a  quantity  of  fine  iron  or  steel  wire,  horsehair,  or  cai-bolized  catgut. 
e.  A  combination  of  the  inti^oduction  of  wire  with  galvano-puncture. 
/.  Ligature  of  the  right  carotid  and  subclavian  arteries. 

3.  It  would  occupy  too  mucli  space  even  to  mention  the  varioris 
sympfoms  and  complications  which  may  require  attention  in  the  progress  of 
a  case  of  thoracic  aneurism,  and  only  a  few  practical  points  can  be  alluded 
to  here.  It  is  always  well  to  keep  the  aneurism  covered  with  cotton- 
wool, and  should  it  be  decidedly  prominent,  some  kind  of  protecting 
shield  might  be  worn.  For  relieving  pain  and  procuring  sleep  the  chief' 
internal  remedies  are  opium,  morphine,  hyoscyamus,  extract  of  lettuce, 
hj'drate  of  chloral,  bromide  of  potassium,  and  conium  in  full  doses. 
Subcutaneous  injection  of  morphine  is  most  valuable  in  scA^ei-e  cases. 
External  applications  a.re  frequently  useful,  such  as  belladonna  or  opium 
j)laster  ;  belladonna  or  aconite  liniment ;  cold  poultices  of  linseed-meal 
and  vinegar,  conium,  digitalis,  or  oak-bark  (Walshe)  ;  ice,  ether-spray, 
or  chloroform  cautiously  applied ;  and  counter-irritation  by  means  of 
flying  blisters  or  iodine,  which  sometimes  gives  marked  relief.  Galvano- 
puncture  may  greatly  alleviate  pain.  If  there  are  severe  laryngeal  symp- 
toms, evidently  due  to  interference  with  the  recurrent  nerve,  it  is 
decidedly  justifiable  to  perform  tracheotomy,  and  allow  the  patient  to 
■wear  a  tube  in  the  trachea  permanently.  It  has  been  suggested  that 
in  certain  cases  the  sterno-clavicular  ligaments  might  be  divided  with 
advantage,  in  order  to  allow  displacement  of  the  clavicle  forwards,  and 
thus  take  ofi  pressure  from  behind. 

II.  Abdominal  Aneubis.m. 

The  most  important  form  of  abdominal  aneurism  which  comes  under 
the  notice  of  the  physician  is  that  which  is  connected  with  the  aorta, 
but  an  aneurism  may  be  found  on  the  Cfeliac  axis  or  one  of  its  branches, 
especially  the  hepatic;  on  either  of  the  mesenteric  or  renal  arteries ; . 
or  on  one  of  the  iliac  vessels. 

Symptoms  and  Signs. — In  many  cases  the  only  clinical  indications 
of  abdominal  aneurism  consist  in  the  detection  of  a  tumour,  presenting 
the  usual  physical  characters  of  this  condition.    Often,  hoAvever,  there  arf 
in  addition  signs  of  pressure  on  surrounding  structures ;  local  morbid 
sensations  ;  and  evidences  of  serious  constitutional  disturbance.  In  some 
instances  such  phenomena  are  alone  present,  there  being  no  physical  signs 
of  an  aneurism,  or  only  such  as  are  very  obscure.    The  physical  characters- 
of  an  abdominal  aneurismal  tumour  are  as  follows  : — 1.  It  is  usually 
seated  in  some  part  of  the  course  of  the  aorta,  but  frequently  projects 
more  to  one  side  than  the  other,  especially  towards  the  left.    Of  cour- 
an  aneurism  may  occupy  other  regions,  corresponding  to  the  particular 
vessel  affected.    2.  As  a  rule  the""  shape  is  more  or  less  rounded  ;  the 
surface  is  smooth  ;   and  the  tumour  yields  somewhat  on  being  com-  ^ 
pressed.    3.  Almost  always  the  aneurism  is  quite  fixed  and  immovable,, 
being  unaffected  by  respiratoi-y  movements,  though  if  it  is  very  lai-ge 
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may  interfere  with  these  movements.  4.  One  of  the  most  important 
sio-ns  is  the  presence  of  more  or  less  pnlsaiiou,  synchronous  Avith 
th'e  cardiac  systole  usually,  but  sometimes  also  diastolic  ;  distinctly 
expansile;  tending  laterally  as  well  as  forwards,  and  not  uncommonly 
more  towards  one  side  than  the  other  ;  and  occasionally  attended  with  a 
tlirill.  5.  Percussion  reveals  ilulness^it  the  aneurism  is  of  sufficient  size, 
corresponding  to  the  extent  of  the  tumour;  with  a  sense  of  much 
resistance.  6.  In  many  cases  there  is  a  systolic  murmur,  which  is  some- 
times very  loud  and  harsh,  hut  it  is  by-no-means  always  heard,  or  may 
be  very  slight,  or  more  like  an  arterial  sound  ;  and  occasionally  a 
muinnur  is  seated  beyond  the  aneurism.  There  is  never  any  diastolic 
bruit.  The  murmur  is  often  influenced  considerably  by  posture  and 
pressure. 

There  are  a  few  points  of  practical  importance  which  demand  notice. 
1.  The  signs  of  an  abdominal  aneurism  may  be  most  evident  in  the  back, 
and  it  is  always  essential  to  make  careful  examination  from  this  aspect 
should  the  disease  be  suspected.  Sometimes  there  is  no  obvious  sign, 
except  a  murmur  in  this  region.  2.  There  is  no  relation  between  the 
size  of  an  aneurism  and  the  degree  of  pulsation,  or  the  loudness  of  a 
murmur.  3.  Occasionally  the  tumour  is  movable  ;  and  not  uncommonly 
both  pulsation  and  murmur  are  considerably  influenced  by  posture,  so 
that  on  this  account  it  is  necessary  to  examine  the  patient  in  different 
positions.  It  is  important  to  observe  that  the  impulse  does  not  dis- 
appear when  the  patient  is  placed  in  a  kneeling  attitude,  supported 
by  the  hands.  4.  The  physical  signs  may  change  considerably  during 
the  progress  of  any  particular  case  of  abdominal  aneurism. 

The  pressure-srjviptoms  will  vary  with  the  situation  of  the  aneurism. 
Among  the  most  common  are  neuralgic  pains,  sometimes  extremely 
severe,  and  shooting  in  different  directions,  originating  in  pressure  upon 
nerves,  such  pi-essui-e  also  occasionally  causing  permanent  contraction 
of  the  flexors  of  the  hip-joint ;  deep  giiawing  pain,  from  erosion  of  the 
vertebra ;  and  oedema  of  one  or  both  legs,  with  distension  of  the  super- 
ficial veins,  due  to  pi-essure  on  one  of  the  iliac  veins  or  on  the  vena  cava 
inferior.  In  some  cases  micturition  is  affected  at  times ;  and  albuminuria 
may  be  induced  as  the  result  of  pressiire  on  the  renal  veins.  Wasting 
of  the  testes  has  been  noticed,  in  consequence  of  obliteration  of  the 
spermatic  artery.  Aneurism  of  the  hepatic  artery  must  be  borne  in  mind 
as  a  possible  cause  of  jaundice  and  ascites,  by  pressing  upon  the  neigh- 
bouring bile-duct  and  portal  vein. 

In  some  instances  abdominal  aneurism  is  accompanied  with  a  subjec- 
tive feeling  of  uncomfortable  pulsation.  The  alimentary  canal  is  often 
out  of  order,  and  1  have  known  obstinate  constipation  to  be  the  one  pi'o- 
miuent  symptom  complained  of  in  a  case  of  aneurism  of  the  abdominal 
aorta.  Patients  suffering  from  this  disease  frequently  look  well,  and 
their  general  condition  is  often  satisfactoiy ;  but  sometimes  they  present 
a  very  peculiar  aspect,  indicating  profound  illness  with  anajmia,  even 
when  thefe  are  no  distinct  physical  signs  of  the  aneurism. 

Diagnosis. — The  chief  conditions  which  may  simulate  abdominal 
aneurism  are  : — 1.  Simple  aortic  pulsation.  2.  The  pancreas  or  a  solid 
tumour  transmitting  an  impulse  from  the  aorta  ;  or  giving  rise  to  a 
TQurmur  by  pressing  upon  the  vessel.  3.  A  fluid-accumulation,  such  as 
hepatic  abscess  or  hydatid  tumour,  receiving  and  communicating  an 
impulse  from  the  aorta.  The  differential  diagnosis  must  be  founded  on 
a  careful  consideration  of  the  case  in  all  its  details,  as  i-egards  history, 
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symptoms,  and  physical  signs  ;  but  it  is  important  to  notice  that  in  all 
the  conditions  just  mentioned  which  simulate  aneurism,  the  pulsation 
is  but  rarely  expansile,  while  both  it  and  any  murmur  wliich  may  be 
audible  generally  disappear  if  the  patient  is  placed  in  a  kneeling 
attitude,  supported  on  the  hands.  The  diagnosis  fi  •om  mere  aortic 
pulsation  requires  a  few  words  of  special  comment.  The  chief  facts  in 
favour  of  this  condition  are  as  follows  :— 1.  The  pulsation  is  generally 
seated  in  the  epigastrium.  2.  It  is  observed  most  commonly  either  in 
highly  nervous  and  anaemic  persons,  especiall}^  women;  in  very  thin 
individuals;  or  in  those  who  suffer  much  from  chronic  dyspepsia. 
Aortic  pulsation  may  also  be  associated  Avith  evident  atheromatous 
degeneration.  3.  There  are  no  signs  of  pressure  ;  nor  is  there  any  pain 
or  tenderness  as  a  rule.  4.  The  pulsation  is  scarcely  ever  expansile  and 
lateral,  bat  merely  tends  in  a  forward  direction,  and  is  never  attended 
with  a  thrill ;  there  is  no  increase  in  dulness,  or  any  evident  tumour;' 
and  if  a  murmur  is  present,  it  is  soft  and  blowing  or  whiffing  in  qualit}', 
but  never  harsh  or  loud.  Some  cases  are  difficult  to  diagnose  with 
certainty,  and  then  their  progi-ess  must  be  watched,  and  the  effects  of 
treatment  observed. 

It  must  not  be  forgotten  that  an  abdominal  aneurism  may  exist  with- 
out giving  rise  to  any  physical  signs.  Occasionally  also  it  exhibits  the 
characters  of  a  solid  tumoui-,  pi-esenting  neither  pulsation  nor  bruit.  If 
obscure  abdominal  symptoms  are  complained  of,  particularly  deep  pain 
near  the  spine  ;  and  especially  if  there  are  at  the  same  time  indication.s 
that  the  constitution  is  gravely  disturbed,  aneurism  should  be  thought 
of,  and  careful  physical  examination  carried  out  repeatedly,  over  the  back 
as  well  as  thi"ough  the  anterior  wall  of  the  abdomen. 

Treatment. — The  treatment  of  abdominal  aortic  aneurism  must  be 
conducted  on  the  principles  already  pointed  out  in  relation  to  thoracic 
aneurism.  Tufnell's  method  and  the  administration  of  iodide  of  potas- 
sium have  proved  decidedly  efficacious  in  some  cases.  The  introduction 
of  wire  into  the  aneurismal  sac  has  also  been  attended  with  success.  It 
is  necessary  to  allude  to  a  special  method  intended  for  the  cure  of 
aneurism  of  the  abdominal  aorta,  namely,  the  rapid-pressure  treatment, 
first  employed  by  Dr.  William  Murray,  of  Newcastle-on-Tyne.  This  plan 
consists  in  keeping  the  patient  well  under  chloroform,  applying  a  tom*- 
niquet  over  the  aorta  above  the  tumour,  and  maintaining  steady  and 
constant  pressure  until  all  pulsation  has  ceased  in  the  aneurism  on 
removing  the  tourniquet.  The  blood  coagulates  in  the  sac,  and  after- 
wards collateral  circulation  is  established.  The  results  of  this  treat- 
ment have  certainly  been  such  as  to  commend  its  adoption  in  apjiro- 
priate  cases,  if  other  measures  do  not  appear  to  be  followed  by  good 
effects.  If  the  aneurism  is  situated  high  up,  distal  pressure  might 
possibly  be  of  service. 

Pain  is  a  symptom  often  calling  for  interference  in  cases  of  abdominal 
aneurism,  and  it  is  best  relieved  by  subcutaneous  injection  of  morphine. 
Posture  may  influence  considerably  the  severity  of  the  pain.  It  i.s 
highly  important  to  attend  to  the  state  of  the  digestive  organs  ;  and  to 
keep  the  bowels  acting  regularly  by  means  of  mild  aperients.  A  bella- 
donna plaster  may  be  worn  constantly  over  the  aneui-ism. 
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CHAPTER  XXIX. 

ON  CERTAIN  FORMS  OF  THROMBOSIS. 

TifROMBOSls  lias  been  discussed  from  a  general  point  of  view  in  a 
previous  chapter,  and  its  association  with  important  organs  is  also 
referred  to  in  other  parts  of  this  work.  There  are,  however,  parti- 
cular forms  of  thrombosis  which  it  is  desirable  to  discuss  separately. 

I.  Cardiac  Thrombosis. 

Pathology  and  jaGtiology. — Co.agula  may  form  in  the  heart  after 
death ;  immediately  before  this  event ;  or  at  some  previous  period 
more  or  less  remote.  These  are  distinguished  from  each  other  by 
their  colour  ;  consistence  ;  mode  of  arrangement  with  regard  to,  and 
degree  of  adhesion  Avith  the  cardiac  walls  ;  whether  they  are  lami- 
nated or  not;  and  whether  they  have  undergone  changes,  either  in 
the  direction  of  organization  or  softening.  Coagulation  occurring 
shortly  before  death  is  probably  often  a  dangerous  event,  and  one 
which  aids  materially  in  bringing  about  a  fatal  result.  It  is  observed 
in  connection  witb  organic  diseases  of  the  heart  which  obstruct  the 
circulation,  or  which  roughen  the  endocardial  surface ;  but  is  most 
important  in  certain  acute  diseases,  being  then  due  to  a  condition 
of  iihe  blood  favourable  to  coagulation,  combined  with  a  gradual  loss  of 
power  in  the  cardiac  contractions,  in  consequence  of  which  the  blood  is 
not  properly  expelled  out  of  the  cavities  of  the  heart,  but  is  partially 
whipped  u.p  and  its  fibrin  deposited.  Obstruction  in  the  lungs  frequently 
contributes  to  the  clotting  process.  Among  the  most  important  diseases 
in  which  it  has  been  observed  are  croup,  diphtheria,  endocarditis, 
pneumonia,  peritonitis,  the  puerperal  state,  erysipelas,  rheumatic  fever, 
pyjemia  and  allied  conditions.  Cardiac  thrombosis  is  much  more 
common,  as  well  as  more  dangerous,  in  the  right  cavities  than  the  left, 
but  may  occur  on  both  sides  of  the  heart.  Usually  the  clots  are  decolo- 
rized, being  pale  or  yellowish,  but  not  uniform  throughout;  firm  and 
fibrinous  ;  often  laminated,  and  fibrillated  or  granular  ;  entangled  among 
the  muscular  bands  and  tendinous  cords  ;  and  somewhat  adherent  to  the 
surface,  but  separable  without  injuring  the  endocardium.  Occasionally 
they  soften  in  the  centre.  A  clot  may  extend  for  a  variable  distance  into 
the  pulmonary  artery  or  aorta,  these  portions  frequently  presenting 
marks  of  the  valves,  but  they  can  be  readily  removed. 

Symptoms  and  Signs. — The  effects  of  cardiac  thrombosis  will  vary 
with  the  rapidity  of  its  production,  its  seat,  and  its  extent.  The  dangers 
arising  from  this  condition  are  that  it  causes  obstruction  to  the  circula- 
tion, and  interference  with  the  heart's  action  ;  that  large  portions  may 
become  detached,  and  lodged  either  in  one  of  the  main  orifices  or  in  an 
arterial  ti-unk ;  or  that  smaller  particles  may  be  separated,  and  con- 
veyed to  the  smaller  vessels  as  emboli.    Probably  also  the  products  of 
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the  softening  of  a  clot  may  poison  the  whole  blood.  Sadden  exten- 
sive clotting  is  characterized  by  great  distnrbance  of  the  cardiac  action, 
which  becomes  irregular  and  very  huri-ied,  the  pulse  being  extremely 
weak  and  small  ;  a  tendency  to  syncope;  urgent  dyspnoea ;  intense  rest- 
lessness and  anxiety  ;  followed  b}^  signs  of  olastruction,  either  in  the  pul- 
monary or  venous  circulation  or  both,  according  to  the  situation  of  the 
clot.  In  the  less  rapid  cases  obstructive  symptoms  are  chiefly  obser^'ed, 
combined  with  more  or  less  cardiac  distress.  Plugging'of  one  of  the  cai'diac 
orifices  or  a  great  vessel  by  a  clot  may  cause  instantaneous  death.  The 
physical  signs  are  tumultuous  action  of  the  heart,  or  great  iri-egularity 
in  the  rhythm  and  force  of  the  impulse  ;  increased  cardiac  dulness,  espe- 
cially towards  the  right ;  obscurity  and  irregularity  of  the  sounds,  par- 
ticularly the  first  sound ;  and  alteration  in  murmurs,  or  the  production 
of  a  new  murmui',  especially  a  pulmonary  systolic  bruit. 

Treatment. — Thegeneral  measures  i-equired  for  cardiac  thi'ombosis  are 
absolute  rest  in  the  recumbent  posture  ;  the  administration  of  stimulants, 
especially  if  there  is  a  S3^ncopal  tendency,  with  as  much  liquid  nourish- 
ment as  the  patient  can  take  comfortably  ;  tlie  application  of  heat  to  the 
exti-emities ;  and  free  dry-cupping  over  the  chest.  Sir  B.  W.  Kichard- 
son  has  advocated  the  use  of  liquor  ammonias  (v\  x  in  iced  water  every 
hour)  with  iodide  of  potassium  (gr.  iii  to  gr.  v  every  alternate  hour). 
In  some  instances  digitalis  or  digitalin,  with  strychnine,  might  perhaps 
be  of  use,  either  by  internal  administration  or  subcutaneously  ;  or  gentle 
galvanism  might  be  tried.  All  lowering  measures  are  injurious  ;  and 
opiates  must  be  avoided. 

II.  Thrombosis  op  the  Pulmonaby  Aetert. 

Pathology  and  -Etiology.— Much  discussion  has  been  carried  on 
relative  to  pulmonary  thi-ombosis,  especially  as  it  occurs  in  Avomen  after 
parturition.  Occasionally  such  persons  die  suddenly,  and  after  death 
extensive  clots  are  found  in  the  pulmonary  artery  and  its  divisions, 
which  some  authorities  believe  to  have  been  the  cause  of  death,  and  to 
have  formed  there  pi-imarily  and  independently  ;  while  others  think  that 
they  are  the  result  of  embolism,  fragments  having  become  detached  from 
clots  in  the  veins  or  heai-t,  and  lodged  in  the  pulmonary  vessels  as 
centres  for  coagulation  ;  and  still  others  regard  the  fatal  result  as  being 
due  to  syncope,  and  the  clot  to  be  merely  of  post-mortem  formation.  The 
probability  is  that  in  most  instances  at  all  events  embolism  is  concerned 
with  the  phenomena  observed  ;  and  it  is  possible  that  a  lai'ge  mass  may 
be  sometimes  cai'ried  into  the  pulmonary  artery,  so  as  to  obsti'uct  this 
vessel  more  or  less  completel^y. 

Clots  may  be  found  only  iii  the  main  pulmonary  trunk  and  its  larger 
divisions  ;  in  the  smaller  branches  ;  or  more  or  less  throughout. 
According  to  the  extent  involved,  and  to  the  rapidity  of  coagulation, 
will  the  clinical  phenomena  vary.  In  some  instances,  as  already  stated, 
sudden  death  is  believed  to  occur,  preceded  by  a  cry,  this  event  follow- 
ing some  effort  after  parturition.  When  only  the  smaller  branches  are 
affected  there  are  no  symptoms.  If  the  clotting  is  more  extensive,  the 
symptoms  are  more  or  less  dyspnoea  and  sense  of  want  of  air,  with  a  feel- 
ing of  oppression  across  the  chest;  evidences  of  cardiac  embarras.sinent ; 
faintness  or  actual  syncope ;  and  much  general  distress  and  anxiety  ; 
followed  by  signs  of  overloading  of  the  right  heart,  and  general  venous 
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staguatiou.  Tliese  symptoms  may  temporarily  subside,  and  then  recur. 
It  is  highly  probable  that  coagulation  in  the  pulmonary  vessels  ofteiT 
adds  to  the  danger  of  various  diseases  of  the  lungs,  and  of  certain 
general  diseases,  and  that  it  prolongs  the  duration  of  the  former 
group. 

Treatment  is  similar  to  that  indicated  for  cardiac  thrombosis. 

III.  Thuombosis  of  the  Systemic  Veins. — Phlegmasia  Dolbns. 

The  formation  of  clots  in  the  systemic  veins  is  by-no-nieans  an 
uncommon  occurrence,  resulting  from  pressure,  obstruction,  feeble  circu- 
lation, altered  blood,  and  other  causes ;  but  it  is  most  important  in  con- 
nection with  the  a,ffection  named  phlegmasia  dolens,  in  which  as  a  rule 
the  lower-  extremity  is  involved,  the  external  iliac  or  femoral  vein 
being  obstructed  on  one  or  both  sides,  or  sometimes  the  common  iliac  ; 
occasionally  the  arm  is  affected.  I  have  met  Avith  exceptional  cases  of 
extreme  anaemia,  in  which  venous  thrombosis  occurred  extensively  in 
different  parts  of  the  limbs,  as  well  as  probably  in  intei'nal  veins.  The 
formation  of  clots  in  the  venous  sinuses  of  the  dura  mater  is  also  a  very 
serious  matter,  which  may  supervene  as  the  result  of  injary  or  disease 
affecting  the  cranial  bones. 

Phlegmasia  dolens  is  most  frequently  associated  with  the  puerperal 
state,  coming  on  at  a  variable  period  after  delivery;  but  it  may  also 
occur  as  a  sequela  of  acute  febrile  diseases,  especially  typhus  or  typhoid 
fever,  pleurisy,  and  pneumonia;  and  in  the  advanced  stages  of  vai^ious 
(;hrouic  diseases,  particularly  phthisis,  and  malignant  uterine  disease. 
Different  views  are  held  as  to  the  pathology  of  this  affection.  Some 
regard  inflammation  of  the  veins — phlebitis — as  the  primary  lesion  after 
parturition,  this  having  extended  from  the  uterine  veins  ;  others  consider 
that  the  plugging  is  the  first  event,  thrombosis  resulting  from  unhealthy 
blood  or  embolism,  the  emboli  frequently  coming  from  thrombi  in  the 
pulmonary  vessels,  and  that  the  inflammation  is  secondary.  Certainly 
in  the  cases  which  have  fallen  under  my  observation,  where  phlegmasia 
has  arisen  apart  from  parturition,  coagulation  has  appeared  to  be  the 
primary  morbid  condition,  and  it  has  sometimes  been  brought  about  by 
a  sudden  effort,  especially  when  this  was,  accompanied  with  temporary 
obstruction  of  the  venous  circulation,  due  to  posture. 

Anatomical  Characters. — ±\  thrombus  in  a  vein  varies  in  its 
i:haracters,  according  to  its  age  and  mode  of  formation.  If  a  vessel  is 
suddenly  plugged,  the  clot  is  at  first  uniform  through  oat,  soft  and  red  ; 
but  if  thi.';  is  gradually  formed,  it  presents  a  stratified  appearance,  and 
the  strata  may  consist  of  alternate  layers  of  fibrin  and  white  corpuscles. 
The  thi'ombus  increases  in  extent  after  its  first  formation,  the  degTee  of 
extension  depending  chiefly  on  the  force  of  the  circulation,  and  on  the 
size  and  situation  of  the  collateral  branches.  The  thrombus  undergoes 
the  usual  clianges  in  colour  and  consistence  ;  becomes  adherent  to  the 
vessel,  in  which  it  fi-equcutly  excites  inflammation;  and  organization 
•often  follows,  so  that  ultimately  a  fibrous  cord  alone  i^emains,  the  vein 
being  obliterated — adhesive  phlehitis.  Occasionally  calcification  takes 
place,  a  "phlebolith"  being  produced.  In  some  instances  the  clot 
undei-gocs  partial  or  complete  softening  or  liquefaction,  begiuninp-  in  the 
<3entre,  and  a  puriform  fluid  may  result,  consisting  either  of  granules 
■and  molecules  derived  from  the  fibrin,  with  broken-down  corpuscles  • 
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or,  as  some  believe,  of  actual  pns,  resulting  from  prolifei-atioii  of  white 
corpuscles.  This  is  probably  the  pathology  of  so-called  suppurativa' 
phlebitis.  In  this  way  the  clot  may  be  completely  removed,  or 
canalization,  takes  place;  but  in  some  instances  infective  substances  arc 
formed,  containing  micrococci,  which  poison  the  system.  Rarely  the 
th  rombus  becomes  converted  into  a  stinking,  yellow-red,  and  liighlj- 
irritating  fluid,  due  to  the  entrance  of  the  hactenum  termo  from  a  foul 
or  gangrenous  surface. 

In  phlegmasia  dolens  the  smaller  veins  and  lymphatics  also  become 
speedil}'  involved,  and  more  or  less  inflammation  is  in  many  cases 
set  up  in  the  skin  and  subcutaneous  tissue,  or  even  in  the  deeper 
structures. 

Symptoms  and  Eifects. — The  symptoms  which  may  be  as.sociated 
Avith  venous  thrombosis  are  those  due  to  :  —  1.  Local  irritation  by  the  clot. 
2.  Obstruction  of  the  vein,  and  consequent  interference  with  the  circu- 
lation, followed  by  oedema.  3.  Detachment  of  embolic  fragments. 
4.  Constitutional  disturbance,  which  is  especially  liable  to  result  from 
the  formation  of  septic  products,  and  contamination  of  the  blood.  In 
phlegmasia  dolens  pain  and  tenderness  along  the  veins  and  lymphatics  of 
tlie  thigh  or  leg  are  usually  complained  of  to  a  variable  degree.  One  case 
Avhich  came  under  my  notice,  where  the  disease  followed  typhus  fever, 
commenced  with  a  sudden  intense  pain  at  the  moment  of  coagulation  of 
the  blood,  which  aftei'wards  became  most  excruciating,  being  deeply 
situated  in  the  course  of  the  femoral  vein,  and  of  an  aching  or  somewhat 
neuralgic  character.  In  phthisis,  also,  venous  thrombosis  may  be  the 
cause  of  much  distress.  The  veins  are  in  a  short  time  felt  to  be 
thickened  and  firm,  or  cbrd-like  ;  and  the  lymphatics  become  visible  as 
supei^ficial  red  lines.  Soon  there  may  be  signs  of  venous  congestion, 
but  this  is  speedily  followed  by  a  deadly  whiteness  of  the  limb — white  leg, 
which  swells  from  below  upwards,  chiefly  on  account  of  a?dema,  some- 
times attaining  an  enormous  size,  and  becoming  tense  or  elastic,  w^ith  a 
most  uncomfortable  subjective  feeling  of  tightness.  In  course  of  time 
the  superficial  veins  become  enlarged  and  varicose,  if  the  obstruction  is 
not  removed,  and  the  leg  often  remains  swollen  for  many  months, 
or  even  permanently,  the  tissues  being  thickened  and  indurated. 
Rigors  may  be  experienced  at  the  outset,  followed  by  pyrexia  and 
much  prostration.  In  cases  of  disseminated  venous  thrombosis  asso- 
ciated with  anaemia,  there  is  extensive  dropsy  of  corresponding  dis- 
tribution . 

Treatment. — In  plilegmasia  dolens  the  most  efficient  treatment  is  to 
support  the  patient  by  nourishing  food  and  stimulants ;  to  keep  the  leg 
perfecth^  at  rest  in  ahoi-izontal  posture,  or  even  a  little  raised  ;  to  apply 
hot  opia'te  or  belladonna  fomentations  assiduously,  or  glycerine  or  extract 
of  belladonna  covered  with  cotton  wool ;  and  to  give  anodynes  for  the 
purpose  of  relieving  pain,  if  required.  Subsequently  tonics,^  especially 
iron  and  quinine,  good  diet,  and  change  of  air,  are  most  beneficial;  with 
douching,  friction,  and  shampooing  of  the  limb,  this  being  either  care- 
fully bandaged,  or  an  elastic  stocking  being  worn.  Great  improvement 
may  be  effected  even  after  a  long  interval.  Ana?mic  cases  must  be 
treated  in  relation  to  the  condition  upon  which  the  thrombosis  de- 
pends. 
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IV.  Thrombosis  of  the  Auteries. 

This  form  of  thi^ombosis  is  almost  always  associated  eitliei'  with  a 
diseased  condition  of  the  walls  of  the  vessel ;  or  with  embolism.  Its 
symptoms  are  merely  those  indicative  of  local  obstruction  of  the  artery 
involved.  In  the  case  of  the  arteries  of  the  limbs  thrombosis  is  impor- 
tant as  a  cause  of  senile  ganoTene.  In  medical  practice  the  condition 
is  of  most  consequence  in  connection  with  the  brain,  and  will  be  more 
particularly  considered  in  relation  to  this  organ. 


CHAPTER  XXX. 

EAYNAUD'S    DISEASE— LOCAL    SYNCOPE  AND 
ASPHYXIA  —  SYMMETRICAL    GANGEENE    OF  THE 

EXTREMITIES. 

As  the  disease  thus  named  is  associated  with  the  A'ascular  system,  it 
may  be  conveniently  considered  in  the  present  connection. 

iGtiology  and  Pathology. — This  complaint  was  first  described  by 
Raynaud  in  1862,  but  during  recent  years  has  attracted  the  attention  of 
many  observers.  It  consists  in  different  degrees  of  local  obstruction  of 
the  arterial  circulation,  which  tends  to  be  symmetrical,  and  is  attributed 
to  a  spasmodic  contraction  of  the  arteries,  varying  in  degree  and  dura- 
tion, as  well  as  in  the  extent  of  the  area  affected.  It  is  believed  that 
the  spasm  commences  in  the  smallest  arterioles,  and  extends  thence  to 
those  of  larger  size.  Fui"ther,  this  condition  is  supposed  to  be  of  central 
nervous  origin,  and  to  be  the  result  of  influences  sent  forth  from  the 
vaso-motor  centres  ;  it  may  be  brought  on  by  emotional  disturbance. 
The  complaint,  however,  seems  to  be  markedly  influenced  by  cold 
affecting  the  surface  of  the  body;  it  occurs  chiefly,  or  in  some  cases 
only  diiring  the  colder  seasons,  w'hile  attacks  are  often  definitely  trace- 
able to  exposure  to  cold,  and  can  be  prevented  by  warmth.  Females 
suffer  considerably  more  than  males.  Raynaud's  disease  is  said  to 
begin  most  frequently  between  15  and  30  years  of  age,  but  may  start  in 
childhood,  or  during  the  later  periods  of  life.  Patients  suffering  from 
the  affection  may  have  been  previously  in  excellent  health,  but  in  most 
cases  they  are  delicate,  anemic,  nervous,  or  hysterical. 

Symptoms. — Raynaud's  disease  presents  different  objective  phenomena 
in  diffei/ent  cases,  according  to  its  degree,  accompanied  with  various  sub- 
jective sensations.  In  the  least  marked  form  (local  syncope)  the  affected 
parts  simply  become  temporarily  white,  bloodless,  cold,  and  antesthetic 
— what  is  commonly  termed  "  dead" — during  cold  weather,  or  from  the 
direct  local  effect  of  cold.  In  more  pronounced  cases  they  become 
dusky,  bluish,  or  purple,  and  sometimes  mottled  (local  asphyxia),  this 
appearance  being  preceded  in  some  instances  by  the  condition  just 
described.  It  may  last  for  hours  or  days,  and  complete  temporary 
restoration  generally  ensues,  but  occasionally  in  certain  situations  the 
congested  appearance  is  more  or  less  permanent,  accompanied  with  cold- 
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iiess.  In  a  still  further  degree  portions  of  the  involved  structures 
become  gangrenous,  assuming  a  black  and  shrivelled  aspect,  and  ulti- 
mately being  thrown  off.  This  may  occur  over  small  areas  of  the  general 
surface,  or  may  involve  more  or  less  of  the  fingers  or  toes,  the  hand  or 
foot,  or  the  nose  or  ears.  Skin-eruptions  are  not  uncommon,  resembling 
erythema  papulatum  or  urticaria,  and  being  also  very  like  chilblains, 
but  said  to  differ  from  these  by  occurring  at  times  when  chilblains  are 
not  prevalent,  being  differently  distributed,  and  observed  in  those  who 
are  not  subject  to  chilblains.  Sometimes  blebs  containing  bloody  fluid 
•are  formed,  which  may  be  followed  by  intractable  sores.  In  some  cases 
the  tissues  are  much  swollen,  the  surface  mottled  dusky-red,  and  uneven 
or  tuberculated  from  persistent  eruptions,  vesicles  or  blebs  forming 
from  time  to  time,  leading  to  excoriation  and  scabbing.  In  exceptional 
instances  nutritive  changes  of  an  atrophic  character  take  place,  indicated 
by  the  surface  becoming  smooth  and  shiny,  resembling  sclerodeiTOa  or 
the  so-called  "  glossy  skin  "  ;  with  obvious  wasting  of  structures,  which 
may  implicate  the  nails,  or  even  the  bones. 

The  sensations  which  are  associated  with  the  objective  appearances 
just  sketched  also  vary  in  their  character  and  degree.  Thus  there  may 
be  only  temporary  coldness  and  numbness,  followed  by  tingling  and 
aching  as  the  circulation  becomes  restored.  In  more  severe  cases  there 
may  be  a  permanent  feeling  of  coldness,  discomfort,  impaii'ed  sensibility, 
numbness,  tingling,  itching,  tenderness,  aching,  bmming,  or  even  excru- 
ciating agon}'.  In  the  more  per.sistent  but  less  acute  cases  the  local 
.sensations  are  usually  less  severe. 

The  parts  affected  in  Raynaud's  disease  diifer  in  diiferent  cases,  but 
those  chiefly  involved  are  the  fingers  or  toes,  hands  or  feet,  or  other  parts 
of  the  extremities,  and  the  ears  or  nose.  As  already  stated,  there  is  a 
marked  tendency  to  symmetrical  distribution  of  the  lesions.  In  many 
cases  the  complaint  is  characterized  by  a  remarkable  periodicity,  attacks 
of  short  duration  sometimes  occurring  every  day,  or  even  several  times 
a  day;  while  in  other  instances  they  only  supervene  at  longer  and 
irregular  intervals,  and  may  be  obviously  bi-ought  on  by  definite 
exposure  to  cold.  An  attack  may  be  ushei^ed  in  with  genei-al  chilliness, 
shivering,  yawning,  or  irritability  and  fretfulness  in  children.  Grangrene 
and  its  consequences  ai^e  likely  to  be  attended  with  more  or  less  severe 
constitutional  symptoms.  In  chronic  cases  the  general  health  is  often 
not  materially  affected. 

In  some  cases  of  characteristic  Raynaud's  disease  paroxysmal  h:i?mo- 
globinuria  has  been  noticed,  of  short  duration,  and  usually  accompanied 
with  abdominal  uneasiness  or  pain.  In  one  instance  Raynaud  ob.served 
contraction  of  the  retinal  arteries,  attended  with  impairment  of  vision.  A 
peculiar  marbling  of  the  skin,  disappearing  under  pressure,  met  with  in 
locomotor  ataxy  sometimes,  and  due  to  small  and  rounded  anremic  areas, 
surrounded  by  a  network  of  healthy  coloured  skin,  has  been  regarded  as 
of  the  same  nature  as  Raynaud's  disease;  as  well  as  certain  forms  of 
purpura. 

Treatment. — Persons  suffering  from  Raynaud's  disease  should  be  very 
warmly  clad,  with  flannel  next  the  skin  ;  and  must  avoid  exposure  to  cold 
weather,  winds,  or  draughts.  The  hands  and  feet  must  be  especially 
protected  by  thick  Avoollen  gloves  and  socks.  During  an  attack  it  may 
be  well  to  keep  the  patient  in  bed.  Warm  baths,  with  friction  and  sham- 
pooing, are  very  beneficial.  Temporary  removal  to  some  warm  climate, 
or  even  permanent  residence  there,  may  be  necessary  in  severe  cases. 
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Eeo-ulai' cliiil}' exercise  should  be  taken;  and  the  diet  must  be  nutritions.. 
Tonica  may  be  of  service  in  some  instances.  Medicines  which  act  as 
vaso-cUlaiors,  such  as  belladonna,  nitrite  of  amyl,  or  nitro-glycerine, 
have  been  recommended.  The  continuous  galvanic  current,  either 
passed  through  the  spine  to  the  affected  region,  or  applied  locally,  has- 
been  found  very  useful  during  an  attack  ;  and  its  persistent  use  may  be  of 
service  in  the  treatment  of  patients  who  are  subject  to  frequent  attacks. 
Raynaud's  disease  has  been  successfully  treated  by  thyroid  extract. 
Gangrene  and  other  effects  of  the  complaint  must  be  treated  on  ordinary 
principles. 


CHAPTER  XXXI. 

DISEASES  OF  THE  MEDIASTINUM. 

The  morbid  conditions  coming  under  this  categorj' f orm  a  somewhat  ill- 
defined  group,  and  the  chief  diseases  which  are  associated  with  the  con- 
tents of  the  mediastinum,  such  as  aortic  a,neui"ism,  affections  of  the 
bronchial  glands,  and  those  involving  the  oesophagus  or  air-tubes,  are 
dealt  with  in  other  jDarts  of  this  work.  In  the  present  chapter  it  is 
only  intended  to  allude  briefly  to  mediastinal  conditions  not  referred  to- 
elsewhere  ;  and  to  give  a  concise  account  of  solid  tumours  occupying 
this  region. 

1.  Mediastinitis — Mediastinal  Abscess. — Inflammation  of  the  medias- 
tinal cellular  tissue  occasionally  occurs,  either  acute  or  chronic.  The 
latter  may  lead  to  much  thickening,  and  adhesion  or  matting  together  of 
different  structures,  as  in  the  condition  termed  mediastino-pericarditis. 
Mediastinitis  is  of  chief  importance  as  leading  to  the  formation  of  abscess,, 
which  is  most  frequent  in  the  anterior  mediastinum.  Acute  abscess  is 
generally  of  traumatic  origin,  but  may  occur  as  a  complication  of  ery- 
sipelas or  of  certain  other  acute  specific  fevers.  Other  cases,  and  more 
particularly  those  of  chronic  abscess,  are  tubercular  in  origin.  The 
collection  of  pus  may  either  make  its  way  externally  through  an  in- 
tercostal space,  or  by  eroding  the  sternum  ;  or  burst  into  the  trachea  or 
oesophagus ;  or  burrow  into  the  abdomen  ;  or  become  inspissated  and 
caseous  or  calcified.  The  symptoms  and  signs  of  mediastinal  abscess  are 
very  uncertain,  but  thei'e  may  be  chills,  fever,  and  sweating  ;  with  pain 
behind  the  sternum,  sometimes  of  a  throbbing  character;  possibl}^ 
obstructive  dyspnoea ;  and  occasionally  a  swelling  appears  at  the  edge 
of  or  over  the  sternum,  which  may  present  fluctuation  and  pulsation, 
but  the  latter  is  non-expansile,  and  there  is  no  murmur.  It  may  be 
permissible  to  use  an  exploring  needle  carefully  for  diagnostic  purposes. 
Treatment  must  be  conducted  on  ordinary  principles. 

2.  Meoiastinai.  Emi'IIYsema. — This  condition  is  characterized  by  the 
presence  of  an  accumulation  of  air  in  the  cellular  tissue  of  the  medias- 
tinum. It  is  chiefly  due  to  injuries,  and  is  said  to  be  a  frequent  occur- 
rence after  tracheotomy.  Occasionally  it  is  met  with  in  fatal  cases 
of  diphtheria  and  whooping-cough.  The  condition  may  be  associated 
with  pneumothorax  or  subcutaneous  emphysema.    It  might  possibly  be 
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detected  dm-hio-  life  by  tlie  percussion-sound,  and  the  adventitious  sounds 
l)eard  on  auscultation.    No  treatment  is  practicable. 

3f  Mediastinal  Growths  and  Tumours.— Apart  from  aortic  aneurism, 
and  simple  or  tubei-cnlar  enlargement  of  absorbent  glands,  the  following 
varieties  of  mediastinal  tumour  may  be  metAvith,  namely: — Carcinoma; 
lympliadenoma  ;  sarcoma  or  osteosarcoma ;  encliondroina ;  (ibro-cellular^ 
librous,  or  fibro-fatty  tumours;  syphilitic  gummata  embedded  in  dense 
fibrous  material ;  hydatid-cysts  rai*ely  ;  and  very  rarely  "  dermoid  cysts", 
<3ontaiuing  hair,  bone,  oi-  even  teeth,  and  fat.  A  mediastinal  growth 
most  commonly  originates  in  the  lymphatic  glands,  but  it  may  start 
from  the  cellular  tissue,  the  esophagus,  the  root  of  either  lung,  or  the 
thymus  or  thyroid  gland. 

Symptoms. — The  symptoms  of  mediastinal  tumour  are  mainly  those 
indicative  of  pressure,  and  they  accordingly  present  the  usual  variations 
in  different  cases.  A  growth  in  this  region  is  very  liable  to  pi-ess  upon 
the  superior  vena  cava  or  one  of  the  innominate  veins.  Vai-ious  kinds 
of  dyspnoea,  and  paroxysmal  cough  are  of  frequent  occurrence.  "  Cur- 
rant-jelly "  expectoration  is  said  to  be  common  in  cancer.  A  tumour  in 
the  mediastinum  may  also  lead  to  displacement  or  destruction  of  neigh- 
bouring structures,  and  may  thus  make  its  way  externally.  The  phrjsical 
^igns  of  a  solid  tumour  ai^e  also  widely  different,  but  the  following  list 
will  suggest  those  which  are  to  be  sought  for: — 1.  Local  bulging,  espe- 
cially in  front,  of  variable  extent,  often  irregular,  not  pulsating,  except 
in  rare  instances,  and  then  the  pulsation  is  not  expansile.  2.  Deficiency 
or  absence  of  respiratory  movements  over  the  seat  of  the  growth,  or  in 
some  instances  over  the  Avhole  of  one  side,  from  pressure  on  a  bronchus. 
3.  Altered  percussion-sound,  often  over  a  considerable  area,  it  being  either 
dull  and  toneless;  hard,  wooden,  and  high-pitched;  or  occasionally 
tubular  or  amphoi-ic;  there  being  also  marked  resistance.  4.  Respiratory 
sounds  weak  or  absent,  blowing,  tubular,  or  even  amphoric,  according 
to  the  size  of  the  growth,  and  its  relation  to  the  main  air-tubes.  5.  Vocal 
fremitus  usually  absent ;  and  vocal  resonance  either  deficient,  broncho- 
phonic,  or  pectoriloquous.  6.  Dry  and  moist  rales  in  the  bronchi,  either 
general,  unilateral,  or  local,  which  are  not  infrequent.  7.  Displacement 
of  the  heart  and  other  structures ;  increased  conduction  of  the  heart- 
sounds  ;  and  occasionally  a  murmur,  resulting  from  pressure  on  a  great 
vessel. 

Diagnosis. — Mediastinal  tumour  has  in  the  first  place  to  be  distin- 
guished from  other  morbid  conditions  within  the  chest,  especially 
chronic  interstitial  pneumonia;  pleuritic  effusion,  though  this  condition 
is  frequently  associated  witli  a  growth  in  the  mediastinum  ;  pericardial 
effusion ;  and  enlargement  of  the  heart.  Careful  consideration  of  the 
history  of  the  case,  as  well  as  of  its  symptoms,  physical  signs,  and  pro- 
gi-ess,  will  rarely  leave  much  doubt  as  to  the  diagnosis  thus  far.  It  is 
much  more  difficult,  however,  to  determine  the  nature  of  any  mediastinal 
enlargement.  In  the  diagnosis  between  aneurism  and  a  solid  tumour, 
Avhen  this  is  at  all  doubtful,  the  following  considerations  may  be  of 
assistance  : — 1.  The  facts  that  the  patient  is  a  female,  and  under  25 
years  of  age,  are  in  favour  of  a  solid  tumour  (Walshe)  ;  the  family 
history  may  be  suggestive  of  cancer;  or  the  occupation  may  be  in 
favour  of  aneurism.  2.  As  regards  symptoms,  dysphagia  and  severe 
pain,  especially  posteriorly,  are  more  common  in  aneurism ;  wdema  of 
the  arm  and  chest;  and  frequent  hremoptysis,  or  currant-jelly  expectora- 
tion, are  more  characteristic  of  tumour.    Occasionally  cancer-elements 
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are  discliarged  in  the  sputa.  3.  The  physical  signs  are  of  much, 
value.  The  limitation  of  such  signs  to  the  region  of  the  aorta;  the 
presence  of  any  thrill ;  a  marked  diastolic  shock,  perceptible  on  palpa- 
tion and  auscultation;  and  gradual  approach  of  any  jDulsation  to  the 
surface,  are  suggestive  of  aneurism.  Great  sujDerficial  extent  of  dulness; 
absence  of  any  heaving  character  in  the  pulsation,  should  this. sign  he 
present;  and  the  want  of  accordance  between  it  and  the  maximum 
•dulness,  are  in  favour  of  a  solid  tumour.  4.  Careful  examination  may 
reveal  cancer  in  other  parts;  or  there  may  be  constitutional  indications 
of  its  presence.  5.  The  duration  and  progress  of  the  case,  and  the 
effects  of  treatment,  may  be  very  significant  in  diagnosis. 

With  regard  to  the  distinction  between  different  solid  enlargements,  all 
that  can  be  stated  is  that  cancer  is  the  most  common  ;  there  maj^  be 
signs  of  the  cancerous  cachexia  or  of  cancer  in  other  parts;  while 
abundant  hcemoptysis  is  by  far  most  frequent  in  this  form  of  tumour ;  or 
cancer-cells  may  be  expectorated.  It  also  tends  to  grow  outwards,  and 
has  a  rapid  progress.  Lymphadenomatous  growths  must,  however,  be 
borne' in  mind,  and  they  may  be  accomjDanied  Avith  similar  growths  in 
other  parts. 

Treatment. — All  that  can  be  done  in  a  case  of  mediastinal  tumour  or 
enlargement  is  to  treat  it  on  general  principles,  and  to  relieve  symptoms 
as  they  arise. 


CHAPTEK  XXXII. 

CLINICAL  EXAMINATION  OF  THE  ABDOMEN. 

Before  proceeding  to  the  consideration  of  the  diseases  of  the  abdomen 
tmd  its  viscera,  it  is  desirable  to  jaoint  out  the  various  physical  and  other 
methods  of  examination  which  may  be  required  in  their  investigation; 
and  to  indicate  the  kind  of  information  which  they  severally  afford. 

In  the  first  place  this  region  is  examined  from  without,  through  the 
abdominal  walls,  by  methods  similar  to  those  employed  in  the  explora- 
tion of  the  chest.  When  carrying  out  these  methods  the  abdomen 
should  be  adequately  exposed,  though  in  the  case  of  females  it  need  not 
always  be  actually  uncovered  ;  and  the  patient  must  be  placed  in  an 
appropriate  position.  The  best  posture  ordinai'ily  is  on  the  back,  Avith 
the  head  and  shoulders  more  or  less  raised,  and  the  knees  and  thighs 
bent,  so  that  the  abdominal  muscles  may  be  relaxed;  however,  it  is 
requisite  in  many  cases  to  make  the  patient  assume  other  positions,  such 
as  lying  on  either  side  or  on  the  face,  or  kneeling  supported  on  the 
hands.  The  patient  should  be  desired  to  breathe  deeply,  or  the  atten- 
tion may  be  occupied  with  conversation,  so  that  a  state  of  contraction 
and  tension  of  the  abdominal  muscles  may  be  avoided,  Avhich  is  very 
apt  to  be  produced.  The  examination  should  be  carxied  out  carefully 
and  thoroughly ;  and  not  uncommonly  it  has  to  be  made  on  more  than 
one  occasion,  before  a  satisfactory  conclusion  can  be  arrived  at. 

I.  Inspection. — This  method  is  of  value  in  studying: — I.  The  state 
of  tlie  superficial  parts,  namely,  the  integuments,  superficial  veins,  and 
umbilicus.    2.  The  genei'al  shape  and  size  of  the  abdomen ;  as  well  as  any 
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local  alterations  in  these  respects.  3.  The  characters  of  the  abdominal 
respiratoi-y  movements.    4.   The  presence  of   any  visible  pulsation. 

5.  Certain  movements,  such  as  those  clue  to  flatus;  to  fluid,  Avhen  the 
position  of  the  patient  is  altered  ;  or  to  the  presence  of  a  foetus. 

II.  Application  of  the  hands,  Palpation,  ojr  Manipulation.  If  j,io- 

perly  carried  out,  this  becomes  one  of  the  most  valuable  methods  of 
examination  applicable  to  the  abdomen ;  but  it  requires  considerable 
practice,  and  manipulation  lias  to  be  emploj-ed  in  different  ^va.yH  in 
different  cases.  Falpation  reveals  : — 1.  The  condition  of  the  abdominal 
walls,  as  regards  amount  of  fat,  oedema,  and  the  state  of  the  muscles. 

2.  The  shape  and  size  of  the  abdomen  more  accurately  than  inspection. 

3.  The  sensations  conveyed  as  I'egards  mobility^  of  the  abdomen  as  a 
whole,  degree  of  resistance,  consistence,  fluctuation,  regularity  and 
smoothness  or  the  reverse,  over  the  surface  generally,  and  over  its 
different  parts.  4.  The  existence  of  any  enlarged  organ  or  tumour,  as. 
well  as  its  position  and  characters.  5.  The  extent  of  the  respirator}' 
movements,  and  their  influence  njion  any  tumour  which  may  be  present. 

6.  The  exact  situation  and  characters  of  any  pulsation.  7.  The  presence 
of  friction-fremitns  developed  during  the  act  of  bi-eathing.  8.  Any  move- 
ments set  up  within  the  abdomen,  such  as  those  due  to  accumulation  of 
gas  in  the  stomach  or  intestines,  or  foetal  movements. 

III.  Mensuration  or  Measurement. — Merel}'  an  ordinary  single  and 
double  measuring  tape  of  sufficient  length  are  required  for  measui-ement 
of  the  abdomen,  which  affords  more  exact  information  as  to  its  size  and 
shape;  and  as  to  the  diaphragmatic  respiratory  movements.  It  is  par- 
ticularlj-  valuable  for  the  purpose  of  indicating  the  progress  of  many 
cases,  with  the  effects  of  treatment.  The  measurements  ordinarily 
required  are  : — 1.  Circular  in  different  parts,  but  especially  a  little  above 
and  below  the  umbilicus.  2.  Semicircular,  so  as  to  compare  the  two 
sides.  3.  Local,  namely,  from  the  umbilicus  to  the  ensiform  cartilage ; 
to  the  pubes ;  and  to  the  anterior  superior  spine  of  the  ilium  on  each 
side. 

TV.  Percussion. — J/e(Zm/^e  percussion  should  usuall}"  be  practised  over 
the  abdomen.  A  modification  of  this  method  is  employed  in  the  produc- 
tion of  what  is  termed  hydaiid-fremitus  or  vibration,  which  is  elicited  by 
applying  thi'ee  fingers  of  the  left  hand  firmly  over  certain  cystic 
tumours,  and  striking  the  middle  finger  suddenly  with  the  point  of  the 
right  middle  finger.  Another  method  consists  in  applying  the  fingers  of 
one  hand  over  one  side  of  the  abdomen,  and  tapping  or  filliping  the 
opposite  side  with  those  of  the  other  hand,  which  is  the  usual  proce- 
dure adopted  for  producing  _/?7,ic^tta^iO?«. 

The  objects  for  which  percussion  of  the  abdomen  is  practised  are  : — 
I.  To  bring  out  certain  sounds.  2.  To  realize  tactile  sensations, 
especiallj'  the  degree  of  resistance  ;  hydatid-fremitus ;  and  fluctuation. 
The  sounds  elicited  may  be  grouped  under  the  terms  dulness  and 
tvvipanitic  sound,  these  necessarily  varying  in  their  exact  characters. 
In  the  normal  state  they  are  both  met  Avith  over  different  parts  of  the 
abdomen,  according  to  the  organ  which  corresponds  to  the  region  per- 
cussed, and  by  this  mode  of  examination  the  exact  position  and  limits 
of  some  of  the  viscera  can  be  marked  out.  The  deviations  from  health,, 
as  regards  the  percus.sion-sound,  Avhich  may  be  observed,  are : — 
(i.)  Excess  in  the  intensity,  fulness,  clearness,  or  extent  of  the  tym- 
panitic sound,  (ii.)  Dulness,  either  too  extensive,  or  in  unusual  posi- 
tions.   This  is  the  deviation  which  requires  most  attention,  and  when 
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abnormal  dalness  is  detected  over  any  part  of  the  abdomen,  it  is 
necessary  to  make  out  carefully : — a.  Its  site,  exact  limits,  shape,  and 
degree,  b.  Whether  it  differs  according  as  superficial  or  deep  percus- 
sion is  made.  c.  If  it  is  influenced  by  posture ;  the  act  of  breathing ; 
pressure  ;  or  manipulation.  In  some  doubtful  cases  it  may  be  requisite 
to  observe  the  effects  upon  the  percussion-sound  of  taking  food  or 
drink ;  the  act  of  vomiting ;  the  use  of  an  enema ;  or  the  removal 
of  urine  by  the  catheter.  With  respect  to  resistance,  by  noticing  its 
degree  an  accumulation  of  fluid  may  be  distinguished  from  a  solid 
mass,  and  tbe  actual  density  of  the  latter  can  to  a  great  extent  be 
realized  ;  the  sensations  on  percussion  are  likewise  useful  in  separating 
flatulent  distension  of  the  abdomen  from  enlargement  due  to  the  pre- 
sence of  fluid. 

Hydatid- fremitus  is  a  peculiar  vibratory  or  trembling  sensation,  pro- 
duced in  the  manner  already  described,  and  formerly  supposed  to  be 
characteristic  of  hydatid  tumours,  but  it  can  be  brought  out  in  connec- 
tion with  anj'-  large  cyst  which  has  thin  and  tight  walls,  and  which 
contains  a  fluid  of  watery  consistence,  and  may  even  be  simulated  by 
localized  collections  of  fluid  in  the  pei-itoneum. 

Fhictuation  indicates  the  presence  of  fliaid  within  the  cavity  of  the 
abdomen,  and  it  is  needful  to  observe  the  degree  of  facility  of  its  pro- 
duction, and  its  distinctness  ;  the  part  of  the  abdomen  over  which  it  is 
felt ;  and  whether  it  is  influenced  by  change  of  posture.  Information 
is  thus  obtained  as  to  the  quantity  of  fluid,  its  freedom  oi-  limitation  b}'" 
cysts  or  adhesions,  and  its  consistence.  It  must  be  borne  in  mind  that 
a  relaxed  or  very  fat  condition  of  the  abdominal  walls  may  give  rise  to  a 
sensation  simulating  fluctuation. 

V.  Auscultation, — This  is  not  nearly  so  useful  a  mode  of  examination 
in  connection  with  the  abdomen  as  in  the  case  of  the  chest,  and  it  need 
scarcely  be  mentioned  that  the  intervention  of  a  stethoscope  is  alwaj's 
desirable  w^hen  practising  it.  Auscultation  generally  only  gives 
negative  information,  except  in  cases  of  pregnancy,  but  sometimes  by 
its  aid  certain  positive  signs  are  detected,  namely  : — I.  Friction-sound, 
produced  by  the  respiratory  movements,  and  due  to  exudation  on 
the  peritoneum,  or  to  roughness  of  the  surface  of  certain  organs. 
2.  Murmurs  in  connection  with  aneurism,  with  regard  to  which  it 
is  requisite  to  notice  their  site,  intensity,  extent  of  conduction, 
synchronism,  pitch,  and  other  characters ;  as  well  as  any  effects 
produced  upon  them  by  pressure,  or  by  change  of  position.  3.  A 
murmur  over  the  aorta,  or  over  one  of  the  common  iliac  arteries,  due 
to  pressure,  such  as  that  of  a  tumour.  4.  Unusual  conduction  of  the 
heart-sounds  over  the  abdomen.  5.  Sounds  due  to  the  movement  of 
flatus  in  the  stomach  or  intestines  ;  or  to  the  falling  of  food  or  liquid 
into  the  stomach,  when  swallowed.  6.  Fluctuation  or  splashing-sound, 
elicited  by  shaking  the  patient,  and  indicating  the  presence  of  both  air 
and  fluid.  7.  Murmurs  and  sounds  heard  in  connection  Avith  the 
pregnant  uterus. 

The  methods  of  examination  thus  far  considered  are  usually  suflicient 
for  establishing  a  diagnosis  in  cases  of  abdominal  disease  ;  but  there  are 
others  which  are  required  under  particular  circumstances.  At  pi'esent 
it  must  suffice  to  explain  their  general  nature,  as  it  will  bo  more  con- 
"venient  to  consider  cei'tain  of  them  in  detail  later  on,  in  their  appropi-iate 
connections,  and  illustrations  of  their  practical  application  will  also  be 
given  in  future  chapters. 

X  X 
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VJ.  Examination  directed  to  special  organs. — Certain  of  the  abdomi- 
nal viscera  can  be  investigated  by  particular  methods,  differing  in  each 
case,  namely,  the  stomach  and  intestines;  the  bladder;  and  the  female 
generative  organs.  Of  conrse,  examination  of  the  urine  is  of  essential 
importance  in  relation  to  the  diagnosis  of  diseases  of  the  kidneys  and 
other  parts  of  the  urinary  apparatus.  Digital  examination  jo^r  reci«m, 
or  per  vaginam,  is  ol^ten  of  service  in  detemnining  the  conditions  of 
neighbouring  structures.  Bearing  in  mind  the  frequency  of  an  accumula- 
tion of  fajc'es  in  the  intestine,  it  is  Avell  in  any  doubtful  case  to  take 
measures  to  empty  the  bowel  before  making  an  examination  through 
the  abdominal  wall. 

VII.  Operative  procedures.— Different  methods  coming  under  this  head 
are  now  frequently  practised  to  cleai-  up  the  diagnosis  in  doubtful  cases 
of  abdominal  disease.  The  most  simple  is  the  use  of  the  exploratory 
ti'ochar  or  aspirateur,  for  the  purpose  of  determining  the  presence  and 
nature  of  fluid  vs^ithin  the  abdomen.  In  certain  cases  abdominal  section 
is  called  for  as  a  mode  of  clinical  examination,  in  order  to  explore  the 
cavity  generally  ;  or  to  investigate  some  particular  organ. 

VIII.  Administration  of  an  anaesthetic — This  procedure  is  not  un- 
commonly required  as  an  aid  in  carrying  out  other  methods  of  examina- 
tion ;  while  it  at  once  reveals  the  nature  of  the  so-called  pliantom-tumour 
of  the  abdomen. 

Summary. — -Physical  examination  of  the  abdomen  is  chiefly  useful  in 
tlie  investigation  of  the  folhnving  abnormal  conditions: — 1.  General 
enlargements.  2.  General  retraction  or  depression.  3.  Local  enlarge- 
ments, or  so-called  ttimours ;  including  enlargements  of  organs.  4.  Dimi- 
nution in  the  size  of  organs  ;  as  well  as  certain  changes  in  their  physical 
chai"acters,  eitiier  with  or  without  alteration  in  dimensions,  for  instance, 
cirrhosis  of  the  liver.  5.  Pulsation,  associated  or  not  with  any  tumour. 
6.  Interference  with  the  abdominal  respiratory  movements  from  vai"ious 
causes. 

General  and  local  abdominal  enlargements  are  of  very  common  occur- 
rence, and,  therefore,  although  this  will  involve  some  repetition,  it  may 
perhaps  be  of  service  to  indicate  specially  the  course  of  investigation  to 
be  pursued,  and  the  points  to  be  observed,  in  conducting  physical 
examination  with  the  view  of  arriving  at  a  diagnosis  as  to  the  cause  of 
any  such  enlargement. 

I.  General  enlargements. — 1.  Examine  as  to  the  state  of  the 
abdominal  walls,  by  inspection  and  palpation,  paying  particular  atten- 
tion to  the  characters  of  the  umbilicus.  2.  Ascertain  the  degree  of  enlarge- 
ment, and  its  exact  form,  by  inspection,  palpation,  and  measurement. 
3.  Note  the  extent  of  the  abdominal  respiratory  movements,  by  the  same 
methods ;  and  observe  whether  they  give  rise  to  any  sensation  of 
fremitus.  4.  Manipulate  thoroughly  over  every  part  of  the  abdomen, 
in  order  to  detei^mine  the  sensations  conveyed  as  to  smootbness  and 
regularity,  amount  of  resistance,  consistence,  gurgling,  etc.  5.  Observe 
specially  if  there  is  any  fluctuation-wave,  as  well  as  its  seat,  extent, 
and  facility  of  production.  6.  Percuss  carefully,  noting  the.  sounds 
elicited  over  the  abdomen  in  different  parts,  and  the  sensations  conveyed 
to  the  fingers  during  the  act.  Sometimes  it  is  requisite  to  examine 
specially  for  hydatid-fremitus.  7.  Apply  the  stethoscope,  chiefly  to 
ascertain  whether  any  kind  of  friction-sound  can  be  heard  during  the 
act  of  breathing;  if  there  are  any  of  the  sounds  usually  observed  in 
connection  with  a  pregnant  uterus  ;  or  if  a  pressure-murmur  is  audible 
over  either  iliac  ai-tery.    8.  Having  examined  thus  far  as  the  patient  is 
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lying  in  the  ordinary  position,  it  may  then  be  necessary  to  observe  the. 
eifects  of  various  changes  of  posture,  especially  as  regards  the  shape  of 
tlie  abdomen  ;  the  percassion-soimds  ;  and  any  flnctuation  which  may  be 
present.  9.  If  after  this  a  satisfactory  diagnosis  cannot  be  made,  it 
Avill  be  i-equisite  to  have  recourse  to  other  methods  of  examination, 
particularly  examination  by  the  rectum  or  vagina ;  and  the  use  of  the 
aspirateur  or  exploratory  trochar.  Of  course  the  urine  should  always 
be  thoroughly  tested. 

II.  laocal  enlargements. — Manipulation  is  by  far  the  most  important 
mode  of  examination  which  can  be  employed  in  the  investigation  of 
localized  abdominal  enlargements,  and  therefore  it  is  specially  necessary 
to  educate  the  sense  of  touch  for  these  cases.  1.  Any  local  change  in  the 
skin,  limited  oedema,  or  enlai^gement  of  veins  must  be  noted.  2.  A 
cursory  examination  is  desirable,  in  order  to  determine  if  there  is  but 
one  tumour  or  more  ;  and,  in  the  latter  case,  whether  they  are  sepai-ate 
or  connected.  The  further  remai-ks  will  aj^ply  to  each  enlargement, 
should  there  be  more  than  one.  3.  Ascertain  the  precise  situation  of 
the  tumour,  paying  particular  attention  to  the  following  points : — 
a.  Whether  it  extends  into  the  pelvis.  6.  If  it  is  median,  or  occupies  one 
or  other  side,  and  to  what  extent,  c.  If  it  can  be  traced  within  the 
margin  of  the  thorax  ;  and  if  it  enlarges  the  lower  part  of  this  cavity,  or 
alters  the  intercostal  spaces  in  any  way.  d.  Whether  it  corresponds  to, 
or  can  be  made  out  to  be  part  of  either  of  the  organs,  e.  Its  depth, 
noting  whether  it  lies  in  the  abdominal  walls  ;  within  the  cavity  of  the 
abdomen  near  the  surface  ;  or  deep  down  near  the  spine.  4.  Determine 
by  palpation  tbe  dimensions  and  shape  as  nearly  as  possible,  noting  par- 
ticularly the  form  of  the  margin ;  if  this  is  well  or  ill-defined  ;  and  if 
the  outline  corresponds  to  that  of  any  abdominal  organ.  5.  Feel  care- 
fully over  the  surface  and  margins,  in  order  to  determine  whether  they 
are  smooth,  granular,  nodular,  or  lobular,  noticing  the  characters  of  any 
prominences  which  may  exist;  and  at  the  same  time  try  to  realize  the 
consistence,  which  may  be  more  or  less  hard  and  firm,  elastic,  doughy, 
fluctuating,  etc.  It  is  important  to  observe  whether  the  sensations  are 
uniform  or  not  over  the  enlargement ;  and  if  any  change  is  produced  by 
pressure  and  manipulation,  or  any  gurgling  or  grating  is  thus  elicited. 
■6.  Ascertain  whether  the  tumour  is  movable  or  fixed,  as  well  as  the 
degree  of  mobility,  by  manipulation,  and  in  connection  with  the  respira- 

•  tory  movements.  7.  Should  there  be  any  pulsation  or  thrill,  the  exact 
:  seat  and  characters  of  each  must  be  noted.  8.  Percussion  is,  of  course, 
I  most  valuable  in  bringing  out  sounds  and  tactile  sensations,  and  in  many 
<  -cases  the  precise  limits  and  charactei's  of  an  enlargement  can  only  be  made 
'  -out  in  this  way.    It  is  important  to  notice  whether  the  results  of  percus- 

•  sionare  uniform  over  its  entire  surface  or  not.  9.  Auscultation  is  some- 
t  times  useful,  especially  in  order  to  investigate  murmurs,  which  may  be 

associated  with  the  tumour  itself,  or  are  the  consequence  of  its  pressure 
upon  an  artery.  10.  The  posture  must  be  altei-ed,  as  in  the  case  of 
'•neral  enlargements,  and  the  effects  observed,  as  regards  the  site  of  the 
iimour;  its  percussion-sound;  or  any  changes  affecting  fluctuation, 
|)ulsation,  or  murmur,  should  either  of  these  signs  be  present.  II.  With- 
out again  recapitulating  the  more  unusual  methods  of  examination,  it 
'riay  be  stated  that  either  or  all  of  them  may  be  called  for  in  doubtful 
'  ases,  and  under  any  circumstances  it  is  most  desii"able  that  the  bowels 
>liould  be  thoroughly  emptied  by  the  use  of  purgatives  and  enemata,  as 
■  ollections  of  foeces  may  cause  much  obscurity,  and  not  uncommonly 
simulate  tumours  of  a  very  serious  nature. 
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CHAPTER  XXXIII.  . 

DISEASES  OF  THE  PEEITONEUM.  i 

The  peritoneum  is  a  structure  of  great  importance  from  a  pathological  ' 

and  clinical  point  of  view,  and  it  has  of  late  years  attracted  much  I 

attention.    In  this  work,  hoAvever,  it  will  only  be  practicable  to  give  j 
a  concise  account  of  its  morbid  conditions,  more  especially  as  they  occur 
in  medical  practice.    An  interesting  summary  of  the  peculiarities  of  the 

peritoneum  is  given  by  Mr.  Frederick  Treves,  in  his  valuable  Lettsomian  ; 

Lectures  for  1894,  to  which  I  am  indebted  for  much  that  immediately  I 
follows. 


I.  ACUTE  PERITONITIS— ACUTE  INFLAMMATION  OF 

THE  PERITONEUM.  , 

Pathology  and  JEtiology.— It  is  now  generally  believed  that  acute 
peritonitis  is  in  the  large  majority  of  cases  due  to  infective  processes, 
which  act  either  directly  or  indirectly.    Many  maintain  that  this  is  ' 
invariably  the  case  ;  but  some  are  of  opinion  that  there  is  sl  non-infective  j 
form,  which  may  be  produced  by  mechanical,  thermal,  or  chemical  ' 
irritants,  and  certain  other  causes.    Treves  evidently  inclines  to  the 
former  view,   and  in  his   {etiological  classification   refers  the  cases 
mainly  to  infection  from  the  intestine,  and  infection  from  without.  I 
Such  infection  is  associated  usually  with  definite  micro-organisms,  but  ■ 
it  is  supposed  that  there  may  be  a  "  chemical  jDeritonitis,"  due  to  the 
action  of  the  chemical  products  of  these  organisms.  The  disease  depends 
in  the  great  majority  of  instances  upon  "  continuity  infection,"  which 
spreads  to  the  peritoneum  from  a  neighbouring  tissue.    The  chief  ] 
organism  which  comes  from  the  intestine  is  the  bacterium  coli  commune,  j 
and  it  is  often  the  only  one  j)resent.    Other  infective  agents  of  this  , 
kind  include  streptococcus  pyogenes  and   staphylococci,  which  come  | 
from  without;  pneumococcus  rarely  ;  and  ama^bje  coli  in  cases  associated  j 
with  dysentery.    Tubercle  bacilli  are  present  in  tubercular  peritonitis. 

In  many  cases  of  acute  peritonitis,  the  inflammation  is  obviously  ' 
associated  with  the  presence  in  the  peritoneal  cavity  of  various  gi'oss  j 
materials,  such  as  ascitic  fluid,  blood,  foscal  matters,  bile,  or  foreign  ^ 
bodies.  According  to  the  infective  theory  these  do  not  set  up  the  j 
process  by  simple  irritation,  but  they  either  directly-  introduce  micro-  i 
organisms  or  their  products  into  this  cavity;  or  determine  their  passage  ' 
from  the  intestinal  canal ;  or  afford  favourable  conditions  for  the  develop-  i 
ment  of  any  microbes  which  may  gain  access  into  the  peritoneum.  J 

Whatever  be  the  exact  view  taken  of  the  pathology  of  acute  perito-  1 
nitis,  it  is  still  practicable  to  divide  the  cases  into  certain  groups,  1 
according  to  their  more  evident  modes  of  origin  and  causation,  and  they  l 
may  be  thus  classified : — 1.  Traumatic.  This  form  may  arise  from  mere  | 
external  injury  to  the  abdomen;  penetrating  wounds;  rupture  by 
violence  of  internal  organs  ;  or  operative  procedures.  2.  Terfimtive.  \ 
The  special  causes  of  this  imjiortant  group  of  cases  of  peritonitis  Avill  be  J 
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separately  considered  later  on.  3.  Peritonitis  from  direct  irritation  or 
extension.  Under  this  category  would  come  peritonitis  associated  with, 
various  diseases  of  abdominal  viscera  ;  hernia  or  intestinal  obstruction ; 
ulceration  of  the  stomach  or  bowels,  including  typhoid  ;  morbid  deposits, 
especially  acute  miliary  tuberculosis  ;  inflammation  and  abscess  of  the 
iibsorbent  glands ;  and  that  due  to  extension  tlu^ough  the  diaphragm  in 
cases  of  pleurisy,  pneumonia,  or  pericarditis,  i.  Secondary.  This  terra 
may  be  conveniently  associated  with  cases  in  which  peritonitis  occurs  as 
a  local  manifestation  or  complication  of  some  general  disease  or  con- 
dition. Thus  it  may  be  met  with  in  the  course  of  smali-pox,  septiccemia, 
pyasmia,  erysipelas,  glanders,  or  anthrax.  Secondary  peritonitis  has 
also  been  attributed  to  rheumatism,  gout,  Bright's  disease,  gonorrhoea, 
syphilis,  and  alcoholism,  but  the  occurrence  of  these  varieties  is  very 
questionable,  except  in  so  far  as  these  conditions  may  be  favourable  to 
bacterial  growth,  or  the  complaint  may  be  traceable  to  extension  from 
parts  already  inflamed.  5.  Primary  or  idiopathic.  Under  this  head  are 
included  cases  of  peritonitis  which  cannot  be  referred  to  any  definite 
{etiological  group,  but  which  are  attributed  to  cold,  over-eating  or  drink- 
ing, and  other  injurious  influences.  Their  reality  is  very  doubtful. 
6.  Puerperal  and  other  forms  of  peritonitis  originating  in  the  female 
generative  apparatus.  Puerperal  peritonitis  is  really  a  septic  variety ; 
but  the  complaint  may  be  also  associated  with  many  injuries  and  diseases 
of  the  generative  apparatus,  and  is  not  uncommonly  due  to  direct  exten- 
sion along  the  Fallopian  tube.  7.  Contagious.  Some  cases  of  peritonitis 
are  produced  by  contagion,  being  directly  conveyed  from  one  individual 
to  another.  This  may  especially  happen  with  the  puerperal  variety.  It 
may  be  mentioned  here  that  peritonitis  has  also  been  attributed  to  the 
eifects  of  sewer  gas.  8.  Peritonitis  in  new-horn  infants.  This  class  of 
cases  has  been  found  to  be  comparatively  frequent,  and  may  result  from 
infection  from  the  mother;  extension  from  an  inflamed,  erysipelatous,  or 
gangrenous  umbilicus,  or  an  umbilical  hernia ;  or  rupture  of  the  bowel. 
It  may  be  mentioned  that,  except  at  this  early  period  of  life,  peritonitis 
is  very  uncommon  in  children. 

With  regard  to  the  pathology  of  the  grave  symptoms  associated  with 
cases  which  are  classed  under  the  head  of  acute  peritonitis,  and  especially 
when  they  end  fatally,  an  important  view  held,  with  which  Treves  agrees, 
is  that  tiiey  are  due,  not  to  the  inflammation  of  the  serous  membrane, 
but  to  toxaemia,  caused  by  micro-organisms  or  their  products.  In 
many  instances  the  amount  of  inflammation  found  after  death  is  so  slight 
as  to  be  out  of  all  proportion  to  the  preceding  phenomena ;  and  Treves 
.states  that  the  cases  in  which  suppuration  is  the  most  pronounced  are 
amongst  the  most  favourable  examples  of  peritonitis,  whilst  the  most 
acute  and  unfavourable  cases  are  those  which  show  the  least  inflam- 
matory changes.  Another  view  entertained  is  that  the  phenomena  are 
due  to  nervous  disturbance,  and  this  is  the  opinion  advocated  by  Dr. 
John  Malcolm.  Obhers  attach  importance  to  the  serious  interference 
with  important  abdominal  viscera  which  the  peritonitis  involves. 

Anatomical  Characters. — Acute  peritonitis  is  characterized  in  a 
general  way  by  similar  morbid  changes  to  those  which  occur  in  other 
serous  inflammations,  but  the  exact  conditions  met  within  dilfe rent  cases 
vary  very  widely  in  their  degree  and  nature,  as  well  as  in  their  extent. 
Taking  a  comprehensive  survey,  it  may  be  stated  that  peritonitis  often 
presents  the  following  special  features: — The  vasculai-ization  isfrequently 
very  intense,  and  is  most  marked  where  the  coils  of  intestines  touch. 
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The  subserons  tissue  and  the  imiscnlar  coat  of  tlie  aliinciitary  canal  aie 
often  much  sodden,  infiltrated,  and  softened.  The  Ijmpl),  though  in 
some  instances  tolei^ably  firm,  matting-  together  the  coils  of  intestine,  if> 
fre(incntly  of  a  soft  non-organizable  nature,  and  fibi-inous  flakes  are 
always  detached  in  abundance,  or  even  gelatinous-looking  masses  of  con- 
siderable size  may  be  observed.  In  some  instances  it  presents  a  greasy 
appearance.  The  eUusion  is  as  a  rule  comparatively  small  in  quantity, 
being  probably  prevented  from  accumulating  by  the  pressure  of  the 
abdominal  contents.  It  appears  also  that  its  situation  is  not  affected  by 
gravity  ;  while  it  may  be  limited  by  adhesions.  Occasionally,  however, 
a  very  large  inflammatory  effusion  collects  rapidly  in  the  peritoneum. 
The  fluid  is  always  more  or  less  flaky  and  turbid,  and  not  uncommoTily 
presents  a  greenish  and  almo.st  purulent  appearance,  or  is  actually 
purulent  in  certain  cases,  being  then  often  offensive.  Sometimes  there 
is  an  admixture  of  blood.  Much  foetid  gas  is  frequently  present  in  the 
peritoneal  sac ;  and  in  certain  cases  foreign  materials  of  different  kinds 
are  found  there.    Gangrene  is  occasionally  observed. 

Treves  states  that  the  exudation  associated  with  the  bacterium  coH 
commune  is  often  characteristic.  "  The  fluid  is  at  fir.st  clear  and 
greenish-looking.  It  then  becomes  greenish-yellow,  thin,  semi-opaque, 
and  foul  smelling.  If  it  pass  on  to  suppiiration,  the  pus  has  no  e.special 
characters  except  that  it  is  frequently  ofl^ensive." 

According  to  the  extent  of  the  inflammation,  cases  of  jiei-itonitis  have 
been  divided  into  general  and  local.  General  peritonitis  merely  implies 
that  the  disease  is  extensive,  for  the  membrane  is  rarely  involved  in  its 
entire  extent.  Local  peritonitis  may  merely  lead  to  a  limited  exudation  ; 
to  a  fluid-effusion  bounded  by  lymph  or  adhesions  ;  or  to  a  purulent  col- 
lection. It  may  subsequently  become  general.  In  relation  to  this  point 
it  is  interesting  to  note  that  different  parts  of  the  peritoneum  are  found 
to  present  different  degrees  of  vulnerability  ;  and  the  following  important 
facts  were  brought  foi-ward  by  Treves : — The  part  which  is  apparently 
most  sensitive  to  infection,  and  w^hich  is  most  jirone  to  rapidly  spread- 
ing and  diffuse  inflammation,  is  that  which  covers  the  small  intestine. 
The  parietal  peritoneum  is  not  so  susceptible,  and  is  not  so  apt  to 
assume  the  diffuse  and  low  form  of  inflammation.  The  morbid  changes 
in  peritonitis  are  more  marked  and  more  advanced  on  the  visceral 
layers  and  omentum  than  upon  the  parietal  part  of  the  membrane. 
Localized  peritonitis  and  encysted  exudations  are  comparatively  un- 
common in  the  area  occupied  by  the  small  intestine ;  and  are  found 
chiefly  in  the  subphrenic  district  between  the  dome  of  the  diaphragm 
above  and  the  transverse  colon  below,  in  the  region  of  the  caecum, 
especially  at  its  outer  side,  and  in  the  pelvis.  Localized  purulent  collec- 
tions are  uncommon  except  in  these  situations.  Over  the  liver  the  effect 
of  irritation  of  the  peritoneum  is  comparatively  feeble ;  and  lesions  of 
this  organ  or  of  the  bile-passages  are  often  followed  by  a  peritonitis 
which  is  slow  and  moderate,  the  inflammation  being  of  a  wholesome  typo, 
and  tending  to  the  formation  of  substantial  adhesions.  Local  forms  of 
peritonitis  have  received  special  names,  according  to  the  portion  of  the 
membrane  or  the  region  affected,  such  as^jane^r//,  cmcnfal,  snlpTirenic  or 
subdiaphragmatic,  hepatic,  and  pelvic.  Most  of  the  cases  usually  included 
under  the  term  perityphlitis  are  now  know^n  to  be  due  to  a  local  peritonitis. 

When  recovery  takes  place  after  acute  peritonitis,  thickenings,  bands 
of  adhesion,  or  more  extensive  agglutinations  foim,  which  subsequently 
are  likely  to  prove  a  soui-ce  of  trouble  or  danger. 
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It  may  be  noted  that  special  care  should  always  be  taken  in  making  a 
post-mortem  examination  in  fatal  cases  of  acute  peritonitis,  as  well  as  in 
performing  operations  when  this  disease  is  present,  as  the  morbid  pro- 
ducts are  often  liighly  septic  and  infectious. 

Symptoms. — The  clinical  history  of  acute  peritonitis  presents  con- 
siderable vai'iations  in  different  cases,  and,  as  already  intimated,  the 
o-ravity  of  the  symptoms  is  in  many  instances  quite  out  of  pi'oportion  to 
the  amount  of  iuHammation,  or  to  the  inflammatory  changes  found  after 
death.  It  will  be  impossible  to  do  more  here  than  to  give  a  comprehen- 
sive description  of  the  disease,  and  to  point  out  certain  important 
peculiarities  which  individual  cases  may  present. 

The  mode  of  onset  of  acute  peritonitis  depends  very  much  on  the 
circumstances  under  which  it  occurs.  Thus  it  may  start  from  a  condition 
of  shock  or  collapse,  as  after  perforation,  from  which  the  patient  never 
rallies.  In  other  cases  the  invasion  is  definite  and  marked,  as  indicated 
by  distinct,  and  it  may  be  severe  or  repeated  rigors,  speedily  followed  or 
even  accompanied  by  local  abdominal  symptoms.  Or,  again,  the  local 
symptoms  appear  first  in  not  a  few  instances,  followed  by  constitutional 
disturbance.  The  actual  phenomena  of  the  disease  may  be  conveniently 
described  as  local  and  general. 

Local. — Abdominal  pain  is  in  most  cases  a  prominent  symptom  in 
acute  peritonitis,  accompanied  with  marked  tenderness  and  superficial 
hypersesthesia.  The  internal  pain  has  the  peculiarity  that  it  is  not,  as 
a  rule,  to  be  localized  at  first,  but  is  commonly  referred  to  the  great 
abdominal  nerve-centres  (Treves).  Subsequently  it  often  spreads  over 
the  entire  surface,  though  it  is  frequently  more  marked  in  some  par- 
ticular region,  when  there  is  definite  local  trouble.  Its  intensity  and 
characters  vaiy  much,  but  it  is  generally  very  severe,  sometimes 
agonizing ;  and  hot,  burning,  shooting,  or  darting  in  character.  Any 
disturbance  increases  the  pain  considerably,  such  as  that  induced  by 
change  of  posture,  a  deep  breath,  coughing,  vomiting,  defoecation,  or 
even  the  movement  of  flatus  in  the  intestine.  The  tenderness  of  the 
abdomen  is  a  striking  symptom  in  peritonitis  ;  it  appears  to  depend 
mainly  upon  actual  hyperassthesia  of  the  surface,  though  there  is  also  a 
deeper  tenderness,  which  may  be  most  marked  in  some  limited  region. 
The  superficial  hypersesthesia  is  not  uncommonly  so  extreme  that  the 
slightest  touch,  or  even  the  weight  of  the  bedclothes,  cannot  be  borne. 
At  first  there  is  often  complete  rigidity  of  the  abdominal  walls  ;  while 
the  diaphragmatic  respiratory  movements  are  greatly  limited  or  entirely 
arrested.  In  certain  cases  retraction  of  the  abdomen  occurs,  and  it  is 
said  that  this  may  be  extreme.  Usnally,  however,  and  in  most  cases 
within  a  .short  period,  tympanites  becomes  a  prominent  symptom,  and  is 
often  excessive.  Other  phenomena  associated  with  the  alimentary  canal 
are  complete  loss  of  appetite,  with  great  thirst;  nausea  and  vomiting  ; 
and  usually  constipation,  which  may  be  absolute.  The  tongue  tends  to 
be  contracted,  irritable,  red,  slightly  fui-red,  and  dry.  Vomiting  in 
various  degrees  seems  to  be  one  of  the  most  frequent  symptoms  of  acute 
peritonitis.  As  a  rule  it  is  only  excited  when  anything  is  taken  into 
the  stomach.  The  act  of  micturition  is  sometimes  very  frequent ;  or 
there  may  be  a  tendency  to  paralysis  of  the  bladder,  with  retention  of 
urine. 

General. — The  appearance  of  the  patient  in  acute  peritonitis  is  often 
highly  characteristic.  The  face  presents  an  expression  of  evident 
suffering  and  grave  constitutional  disorder,  combined  with  anxiety,  the 
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features  being-  drawn  and  pinclied.  There  is  mucb  prostration,  with 
general  uneasiness  and  restlessness,  but  though  the  ai-rns  may  be  thrown 
aboiit,  the  patient  keeps  the  body  perfectly  still,  from  dread  of  pain, 
and  instinctively  assumes  a  characteristic  posture,  with  the  view  of 
relaxing  the  abdominal  muscles,  namely,  lying  on  the  back,  with  the 
head  and  shoulders  raised,  the  thighs  bent,  and  the  knees  drawn  up  and 
flexed. 

Pyrexia  is  usually,  but  not  always,  present  to  a  marked  degree  in  acute 
peritonitis  ;  but  there  is  no  characteristic  type  of  temperature,  and  it 
varies  much  in  dilferent  cases.  Sometimes  it  is  subnormal  for  days, 
which  is  a  grave  state  of  things.  The  pulse  is  increased  in  frequency, 
ranging  from  100  to  150  or  more,  small,  sharp,  often  hard,  and  wiry  or 
thready  ;  in  bad  cases  it  tends  to  become  extremely  frequent,  feeble,  and 
ii'regular.  Respiration  is  hurried,  but  shallow  ;  while  persistent  hiccup 
causes  much  distress  in  some  cases.  The  urine  is  markedly  febi-ile,  and 
not  uncommonly  contains  albumin  ;  it  may  be  very  deficient  or  almost 
suppressed.  As  a  rule  no  particular  cerebral  sym])toms  are  observed, 
except  headache  and  sleeplessness;  in  bad  cases,  howi  ver,  low  mutter- 
ing delirium  may  set  in,  or  it  is  sometimes  of  a  wild  type. 

Physical  exaviination  of  the  abdomen  will  reveal  the  conditions 
present  in  acute  peritonitis,  such  as  retraction  of  the  walls,  or  more 
commonly  tympanitic  distension,  often  extreme;  cessation  of  abdominal 
respiratory  movements  ;  occasionally  friction-fremitus  or  sound,  if  the 
patient  can  be  made  to  breathe  deeply,  especially  over  the  liver,  due  to 
the  pi-esence  of  lympli ;  and  often  signs  of  a  certain  nmount  of  fluid  in 
the  peritoneal  cavity.  Sometimes  there  is  abundant  effusion.  The  con- 
ditions with  which  the  peritonitis  happens  to  be  associated  often  modify 
more  oi"  less  the  physical  signs  observed. 

Course  and  Terminations. — Peritonitis  is  a  very  fatal  disease,  death 
being  usually  preceded  by  piogressive  prostration  and  collapse,  asindicated 
by  the  aspect  of  the  features  ;  cold,  clammy  sweats  ;  coldness  of  the 
extremities  ;  and  an  extremely  rapid,  feeble,  and  irregular  pulse.  The 
pain  in  the  abdomen  often  ceases,  sometimes  suddenly;  and  the  tympanites 
may  disappear.  Sometimes  large  quantities  of  a  dark  fluid  containing 
altered  blood  are  expelled  from  the  stomach  a.nd  bowels,  without  any 
effort.  Low  nervous  symptoms  frequently  set  in,  but  the  intellect  may 
remain  clear  almost  to  the  last.  Occasionally  death  seems  to  result 
from  asphyxia  or  coma.  Should  recovery  take  place,  thei-e  is  a  gradual 
subsidence  of  the  symptoms,  and  among  the  chief  signs  of  improvement 
a,re  a  favourable  change  in  the  expression;  increase  in  the  force  and 
fulness  of  the  pulse ;  relief  of  constipation ;  and  increase  in  the 
quantity  of  urine.  Peritonitis  is  said  to  terminate  occasionally  by 
crisis,  with  critical  discharges,  but  this  must  be  an  extremely  rare 
event. 

Varieties.— The  description  just  given  applies  to  the  ordinary  run  of 
cases  of  more  or  less  genei-al  peritonitis.  It  happens,  however,  not 
uncommonly  that  one  or  more  of  the  local  symptoms  may  be  entirely 
absent.  Thus  in  certain  forms  there  may  be  no  vomiting  whatever ; 
while  constipation  is  in  some  instances  easily  overcome,  or  there  is 
actual  diarrhoea.  Sometimes  cases  of  acute  peritonitis  are  absolutely 
latent  from  first  to  last,  which  maybe  due  to  the  mental  condition  of  the 
patient,  but  not  invariably.  In  other  instances  it  runs  an  extremely 
rapid  course,  the  symptoms  being  evidently  of  a  septic  nature  ;  or  those  in- 
dicative of  the  "  typhoid  state  "  may  speedily  develop.  Special  varieties, 
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,as  the  perforative  (ind  puerperal,  present  theii-own  peculiar  features.  In 
local  peritonitis  the  pain  and  tenderness  tend  to  be  correspondingly 
limited  ;  other  abdominal  symptoms  ai'e  not  likely  to  be  so  pronounced  ; 
the  phenomena  of  inflammatory  fever  ai'e  common  when  the  peritonitis 
is  of  a  plastic  nature,  or  when  it  leads  to  a  localized  collection  of  pus  ;  and 
physical  signs  of  these  conditions  may  be  detected.  A  peritonitis  which 
begins  locally  may,  however,  subsequently  become  general.  It  may  be 
mentioned  here  that  pneumonia  or  pleurisy  not  uncommonly  occur  as 
complications  of  acute  peritonitis,  and  these  will  modify  the  clinical 
history. 

Diagnosis. — It  is  important  to  bear  in  mind  the  possibility  of  acute 
peritonitis  being  latent,  should  there  be  any  condition  present  likely  to 
orisrinate  this  disease.  In  some  instances  it  cannot  be  distino-uished 
from  any  other  septic  condition,  except  by  the  circumstances  under  which 
it  occurs.  The  principal  affections  presenting  abdominal  symptoms  from 
which  it  has  to  be  distinguished  are  cramp  or  colic ;  muscular  rheu- 
matism of  the  abdominal  walls  ;  enteritis  ;  enteralgia  and  other  neuralgic 
painful  affections  within  the  abdomen;  the  passage  of  a  gall-stone  or  renal 
calculus ;  and  certain  cases  of  hysteria,  attended  with  tympanites  and 
other  local  symptoms  closely  simulating  peritonitis.  The  diagnosis  is 
founded  on  : — 1.  The  Mstorij  of  the  case,  as  to  the  exciting  cause  and 
mode  of  onset.  2.  The  aspect  of  the  patient,  which  usually  suggests 
.grave  constitutional  disturbance  in  peritonitis,  while  there  is  no  evidence 
of  hysteria.  3.  The  posture  of  the  patient,  and  state  of  absolute  rest 
as  regards  the  body.  4.  The  local  symptoms,  especially  the  severity  and 
■characters  of  the  pain ;  marked  superficial  hypercesthesia  and  tender- 
ness ;  vomiting;  and  constipation.  5.  The  physical  signs,  as  evidenc- 
ing much  tympanites,  with  perhaps  a  certain  amount  of  fluid,  and 
possibly  the  presence  of  lymph.  6.  The  existence  of  more  or  less 
pyrexia,  often  accompanied  with  special  characters  of  the  pulse, 
tongue,  and  urine.  7.  The  progress  of  the  case.  Local  peritonitis 
is  usually  readily  diagnosed  by  the  associated  symptoms  and  objective 
signs. 

Prognosis. — Acute  peritonitis  is  always  a  highly  dangerous  affection, 
but  its  gravity  differs  materially  according  to  its  cause.  Perforative -peri- 
tonitis  is  extremely  fatal ;  and  next  in  order  of  danger  come  the  puerperal 
variety,  and  those  cases  which  are  associated  with  pyemia  and  other  forms 
of  blood-poisoning.  Traumatic .&Tid  ZocciZ  varieties  are  much  less  serious. 
Among  the  unfavourable  symptoms  may  be  mentioned  those  indicative 
of  septicaemia  ;  of  the  typhoid  state,  with  low  nervous  phenomena  :  and 
great  dyspnoea.  The  condition  of  the  pulse  will  be  a  guide  in  determin- 
ing the  prognosis.  The  duration  of  fatal  cases  may  vary  from  twenty- 
four  or  forty-eight  hours  to  three  or  four  weeks,  but  they  do  not  often 
<;xtend  beyond  a  week. 

Treatment. — No  exact  rules  for  the  treatment  of  acute  peritonitis 
can  be  laid  down,  as  the  management  of  this  disease  has  to  be  materially 
modified  under  different  circumstances,  and  it  will  only  be  practicable 
to  give  general  instructions  on  the  subject.  It  must  be  premised  that 
any  cause  which  is  setting  up  or  intensifying  peritonitis  must  be  at 
once  removed,  if  possible,  and  should  be  carefully  sought  for  in  doubtful 
<mses.  The  main  indications  for  treatment  are  to  procure  rest  for  the 
affected  parts  ;  to  subdue  the  inflammatory  process,  and  promote  the 
■{ibsorption  of  the  inflammatory  products  ;  to  sustain  the  strength  of  the 
patient,  and  treat  symptoms  ;  and  to  have  recourse  to  operative  measures 


682 


THEORY    AND    PRACTICE    OF  MEDICINE. 


in  appropriate  cases.  These  indications  are  carried  out  by  the  followiii"- 
agents  and  methods  : —  " 

1.  The  patient  must  be  kept  absolutely  at  i-est  in  the  recumbent 
posture,  and  the  knees  maybe  flexed  over  a  pillow.  It  is  often  desirable 
to  employ  a  cradle  or  other  apparatus  to  take  oif  the  weight  of  the 
bedclothes  from  the  abdomen.  A  woollen  jacket  might  be  worn,  and 
the  hands  covered,  so  that  the  patient  maybe  able  to  keep  his  arms  outside 
the  bed,  and  move  them  about  as  he  likes.  The  diet  requires  the  most 
careful  attention  in  cases  of  acute  peritonitis.  The  general  rule  to  be 
followed  is  to  give  as  little  food  as  possible  by  the  mouth.  In  many  in- 
stances it  is  best  to  support  the  patient  entirely  by  nutrient  enemata, 
not  only  when  it  is  essential  to  obtain  rest  for  the  stomach,  but  also 
because  this  organ  is  often  unable  to  retain  or  to  digest  any  kind  of  food. 
Alcoholic  stimulants,  whicli  are  frequently  needed,  it  may  be  in  consider- 
able quantities,  can  be  introduced  in  a  similar  way.  In  some  cases  small 
quantities  of  iced  milk  and  soda-water,  or  of  beef-tea  or  meat-juices, 
may  be  given  with  advantage  at  more  or  less  frequent  intervals.  The 
judicious  administration  of  small  pieces  of  ice  is  also  of  much  service  to 
relieve  thirst.  Some  patients  prefer  something  warm,  and  then  Treves- 
i"ecommends  a  few  spoonfuls  of  hot  watei%  or  of  weak  tea  made  hot,  or  of 
beef-tea  at  a  like  temperature.  He  also  states  that  "very  often  gi-eat 
relief  is  given  by  allowing  a  fairly  copious  draugbt  of  fluid,  which  is 
soon  rejected,  and  which — as  it  were,  by  washing  ont  the  stomach — 
leaves  the  patient  for  awhile  infinitely  comforted."  Injections  of  fluid 
into  the  rectum  may  be  useful  in  relieving  thirst.  When  diarrhoea  is 
jjresent,  or  the  bowels  are  acting  freely,  rectal  feeding  cannot  be 
adopted  ;  but  in  these  cases  the  stomach  is,  as  a  rule,  not  so  irritable, 
so  that  nutriment  and  stimulants  can,  with  due  care,  be  administered  by 
the  mouth,  as  they  may  in  other  cases  where  vomiting  is  not  present. 
Attention  should  always  be  paid  to  the  mouth,  to  see  that  it  is  properly 
cleansed,  and  the  tongue  kept  moi.st. 

2.  The  removal  of  blood  by  venesection,  or  by  the  application  of  a  largo 
number  of  leeches  over  the  abdomen,  is  a  measure  which  has  been  very 
commonly  adopted  in  the  treatment  of  peritonitis,  in  order  to  check  or 
subdue  the  inflammatory  pi'ocess,  and  certainly  it  seems  to  be  more 
serviceable  in  this  than  in  other  serous  inflammations  ;  but,  on  the  other 
hand,  there  are  cases  in  which  bleeding  is  absolutely  contra-indicated,  so 
that  all  the  circumstances  of  each  individual  case  must  be  carefully 
considered  before  having  recourse  to  this  treatment.  It  is  Avhen  a 
plastic  or  localized  peritonitis  occurs  in  a  healthy,  strong,  and  plethoric 
subject  that  Avithdrawal  of  blood  is  indicated,  and  then  only  in  the  early 
stages.  When  the  disease  is  of  a  septic  nature  ;  if  the  patient  is  weak, 
either  constitutionally  or  from  any  pre-existing  illness  ;  or  if  the  in- 
flammatory process  is  advanced,  it  is  decidedly  injurious  to  take  away 
any  blood.  The  balance  of  evidence  is  opposed  to  bleeding  in  puerperal 
peritonitis.  The  application  of  leeches  i.s,  in  my  opinion,  much  prefer- 
able to  venesection,  the  number  employed  varying  from  6  to  10,  20,  30, 
or  even  more  in  appropriate  cases. 

Mercurialization,  by  means  of  calomel  administered  with  opium,  is 
another  very  common  mode  of  treatment  adopted  in  cases  of  peritonitis, 
but  it  appears  to  me  to  be  as  useless,  or  even  injurious,  in  this  as  in 
other  serous  inflammations.  Opium  has  generally  been  regarded  as  a 
remedy  of  great  value  in  acute  peritonitis,  for  various  purposes;  and  is 
usually  given  in  the  form  of  pill — gr.  ^-ij,  repeated  every  two,  three,  or 


ACUTE  PERITONITIS. 


683 


four  honra,  according  to  circmnstances.  The  ^iresent  tendency,  lioweveiv 
is  against  the  use  of  this  drug,  and  Treves  advises  to  give  as  little  as 
possible.  Hypodermic  injection  of  morphine  is  often  decidedly  useful, 
to  avert  death  from  shock  in  the  eai'ly  stages  of  certain  cases,  but  more 
particularly  to  relieve  pain,  but  it  must  also  be  employed  w^itli  dis- 
cretion. In  the  really  septic  forms  but  very  little  morphine  is  called 
for,  and  often  none  at  all  (Treves).  Quinine  in  full  doses  lias  been 
I'ecommended  in  low  forms  of  peritonitis.  Aconite,  veratriini  viride, 
and  digitalis  have  also  been  employed  in  some  varieties  of  the  disease, 
with  the  view  of  checking  the  progress  of  the  inflammation,  but  these 
ai'e  dangerous  drugs  in  such  cases. 

3.  Local  applications  over  the  abdomen  are  often  of  decided  value  in 
peritonitis,  such  as  hot  linseed-meal  poultices,  anodyne  or  turpentine 
fomentations,  spongio-piline,  or  sinapisms.  The  application  of  cold  to 
the  abdomen,  by  means  of  compresses  frequently  changed ;  flannels 
dipped  in  iced  water;  or  the  ice-bag,  has  been  recommended  by  different 
writers.  In  the  more  advanced  stages  a  blister  might  be  beneficial  in 
some  cases,  for  tbe  purpose  of  aiding  the  absorption  of  inflammatory 
products,  especially  when  localized. 

4.  The  chief  symptoms  requiring  attention  in  acute  peritonitis  are 
pain  ;  thirst  ;  vomiting  ;  tympanites  ;  constipation  or  diarrhoea  ; 
dyspnoea  ;  and  those  indicative  of  septicjBmia,  adj-namia,  or  the  typhoid 
state.  Thirst  has  been  already  sufiiciently  alluded  to.  Sickness  might 
possibly  be  controlled  by  small  quantities  of  an  effervescent  mixture 
with  hydrocyanic  acid  and  morphine  ;  or  by  creasote  in  drop  doses. 
Tympanites  is  best  relieved  usually  by  enemata  of  turpentine,  or  by  the 
passage  of  a  long  tube  per  rectum ;  washing  out  the  stomach  has  been 
found  useful  in  some  instances.  Puncture  of  the  colon  with  a  minute 
trochar  may  be  had  recourse  to  in  extreme  cases,  if  other  measures  fail. 
With  regard  to  the  action  of  the  bowels,  the  rule  has  for  a  long  period 
been  generally  recognized  that  aperients  are  to  be  absolutely  avoided  in 
acute  peritonitis,  although  at  one  time  they  were  employed  in  the 
routine  treatment  of  this  disease.  Lawson  Tait  has,  however,  revived 
the  use  of  these  agents  under  particular  circumstances,  and  is  supported 
by  Treves,  the  object  being  to  empty  the  intestines  of  micro-organisms 
and  their  products,  as  well  as  of  other  chemical  substances  which  are 
liable  to  cause  general  septic  intoxication.  They  are,  therefore,  really 
intended  ^  rather  for  the  treatment  of  certain  conditions  with  which 
peritonitis  happens  to  be  associated.  As  Treves  states,  aperients  are  of 
no  avail  in  established  general  peritonitis;  they  are  iiseless  in  septic 
peritonitis,  and  dangerous  in  true  perforative  peritonitis.  Should 
diarrhoea  demand  any  treatment,  it  would  behest  to  give  a  starch  and 
opium  enema.  The  other  symptoms  mentioned  must  be  dealt  with  on 
ordinary  principles. 

6.  Thg  questions  relating  to  operative  procedures  in  cases  of  acute  pei-i- 
tonitis  have  now  come  into  conspicuous  prominence.  They  belong,  how- 
ever, entirely  to  the  domain  of  surgery,  and  for  most  valuable  information 
on  this  part  of  the  subject  reference  may  be  made  to  Mr.  Treves's 
lectures. 


C84 


THEORY    AND    PRACTICE    OF  MEDICINE. 


II.  CHRONIC  PERITONITIS. 

iEtiology. — Limited  adhesions  in  connection  with  the  peritoneum  are 
not  uncommon,  f 01' which  there  is  no  obvious  cause.  Chronic  peritonitis, 
as  a  definite  morbid  condition,  may  be  met  with:  — 1.  As  a  sequel  of  one 
or  more  acute  attacks.     2.  After  repeated  paracentesis  for  ascites. 

5.  In  connection  with  chronic  diseases  of  abdominal  organs,  such  as 
cirrhosis  or  cancer  of  the  liver,  or  clu-onic  ulcer  of  the  stomach  or  in- 
testines ;  or  with  abdominal  tumours.  4.  Associated  with  the  formation 
of  morbid  growths  in  the  peritoneum,  especially  cancer  or  tubercle. 

6.  In  cases  of  chronic  alcoholism,  Bright's  disease,  rheumatism,  gout, 
and  other  conditions  possibly. 

Anatomical  Characters.  — These  necessarily  vary  greatly  in  different 
cases,  both  in  their  nature  and  extent.  In  a  general  way  they  may  be 
described  as  thickening  of  the  peritoneum,  sometimes  carried  to  an  ex- 
treme degree  ;  adhesions,  in  the  form  of  bands,  or  of  more  or  less  exten- 
sive matting  together  of  the  organs ;  accumulation  of  a  variable  amount 
of  fluid,  which  ranges  from  mere  serum  to  actual  pus,  or  contains  an 
admixture  of  blood,  and  is  usually  confined  within  loculi  limited  by  the 
adhesions.  In  some  cases  large  masses  of  organized  lymph  ai'e  seen  ;  and 
much  pigment  is  often  present.  The  evidences  of  chronic  peritonitis 
may  be  associated  with  morbid  growths,  especially  cancer  or  tubercle. 

Symptoms. — In  some  cases  there  are  no  clinical  signs  of  chronic  peri- 
onitis  whatever,  or  only  such  as  are  very  obscure;  in  others  merely 
physical  signs  are  observed.  W  hen  present  the  symptoms  include  various 
subjective  sensations  in  the  abdomen ;  disturbance  of  the  alimentary 
canal;  sometimes  evidences  of  pressure  ;  with  generally  more  or  less  con- 
stitutional disorder.  Abdominal  uneasiness  or  more  or  less  actual  pain 
may  be  experienced,  which,  however,  is  never  severe,  liable  to  come  and 
go,  often  colicky,  and  increased  by  shaking  the  body.  Sometimes  there 
is  a  sense  of  local  soreness  or  heat.  Tenderness  is  common,  being 
frequently  more  marked  in  particular  spots.  The  digestive  organs  are 
generally  disturbed,  but  it  is  often  difficult  to  say  how  far  this  is  due  to 
the  peritoneal  condition  or  to  other  causes.  Chronic  peritonitis  does, 
however,  tend  to  give  rise  to  constipation;  and  bauds  of  adhesion  may 
lead  to  absolute  intestinal  obstruction.  In  chronic  tubercular  peritonitis 
diarrhoea  is  common,  owing  to  intestinal  ulceration.  Occasionally 
jaundice,  ascites,  or  anasarca  of  the  legs  are  observed,  as  the  result  of 
pressure.  More  or  less  emaciation ;  a  dry  and  harsh  skin  ;  occasional 
pyrexia,  tending  towai-ds  a  hectic  type ;  and  other  general  symptoms  often 
indicate  constitutional  disturbance.  It  is  probable,  however,  that  these 
are  in  most  cases  chiefly  due  to  the  condition  with  which  the  peritonitis 
is  associated. 

Physical  examination  is,  as  a  rule,  of  little  or  no  service  in  detecting 
limited  adhesions,  but  it  often  yields  important  information  in  cases  of 
pronounced  and  more  or  less  general  chronic  peritonitis.  1.  The  abdomen 
is  liable  to  be  enlarged,  and  this  may  have  first  attracted  the  patient's 
attention.  The  enlargement  is  seldom  very  great ;  it  is  usually  regular 
in  shape,  though  not  always  quite  symmetrical,  and  there  may  be  an 
appearance  of  flattening  in  front.  2.  The  tactile  sensations  are  seldom 
uniform  over  the  entire  surface.    Fluctuation  may  be  detected  in  parts, 
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but  only  indistinctly  ;  ■vvliile  it  is  often  very  limited,  or  is  felt  in  unusual 
situations,  owing  to  the  fluid  being  enclosed  iu  locular  spaces.  In  other 
regions  there  may  be  a  more  firm  and  solid  sensation,  or  even  distinct 
growths  are  felt  sometimes.  The  abdomen  may  be  curiously  movable 
as  a  whole.  3.  Didness  is  frequently  very  extensive,  owing  to  the 
arrangement  of  the  fluid,  and  it  may  lie  chiefly  in  front.  In  some 
instances  tympanitic  and  dull  sounds  are  heard  over  contiguous  and 
irregular  spots.  There  may  be  a  sense  of  much  resistance  on  percussion. 
•1.  FricHon-fremitits  and  friction-soimd  can  sometimes  be  detected  dux'ing-- 
breathing.  5.  Change  of  posture  frequently  produces  little  or  no  effect, 
on  account  of  the  fluid  being  lociilated. 

Treatment. — The  main  indication  in  most  cases  is  to  treat  the  constitu- 
tional state  with  which  chronic  peritonitis  is  associated,  by  means  of  cod- 
liver  oil,  ionics,  mild  feriniginous  prejoarations,  light  nutritious  diet,  a 
siTitable  climate,  and  proper  hygienic  conditions.  Iodide  of  potassium 
or  iodide  of  iron  may  be  tried  internally,  with  the  view  of  removing  the 
inflammatory  products ;  as  well  as  local  counter-irritation  over  the 
abdomen,  especially  by  means  of  iodine  liniment  or  ointment.  This, 
region  should  be  covered  with  cotton- wool  and  well  bandaged.  I  have 
known  considerable  benefit  follow  in  simple  cases  from  systematic  pres- 
sure, obtained  by  carefully  bandaging  the  abdomen.  Pain  and  con- 
stipation must  be  relieved  by  the  usual  means,  but  caution  must  be- 
exercised  in  giving  opium,  and  also  in  administering  strong  purgatives. 
Hot-air  or  vapour  baths  may  be  useful  if  the  peritoneum  contains  much 
fluid.  It  may  become  necessary  to  have  recourse,  to  paracentesis  ;  and  in 
tubercular  peritonitis  laparotomy  is  now  not  uncommonly  practised,  often 
aided  by  washing  out  the  cavitj^  of  the  peritoneum  with  antiseptics,  or 
by  drainage. 

III.  MORBID  GROWTHS  IN  THE  PERITONEUM. 

The  most  important  morbid  formations  met  with  in  the  peritoneum 
are  tubercle  and  cancer.  Hydatids  are  occasionally  found  ;  and  very 
rarely  tumours  of  other  kinds.  The  folds  of  the  peritoneum,  especially 
the  omentum,  frequently  enclose  a  great  quantity  of  fat. 

Tnhercle  occurs  in  the  peritoneum,  either  over  limited  patches  corre- 
sponding to  intestinal  ulcers  ;  as  a  part  of  acute  miliary  tuberculosis  ;  or 
extensively,  secondary  to  tubex'cle  in  other  parts. 

Cancer  is  met  with  in  the  form  of  scirrhus,  encephaloid,  or  colloid, 
the  omentum  being  a  comparatively  frequent  seat  of  the  last-mentioned 
variety.  Usually  the  peritoneum  is  involved  secondarily,  by  extension 
from  one  of  the  abdominal  organs,  but  in  rare  instances  it  is  affected 
primarily  and  solely. 

These  morbid  growths  tend  to  originate  ascites,  or  acute  or  chronic 
peritonitis,  and  it  is  to  these  conditions  that  their  local  symptoms  are 
mainly  due.  Sometimes  fluid  collects  with  extreme  rapidity  in  cancer. 
There  will  also  probably  be  more  or  less  general  symptoms.  In  cases  of 
chronit;  tuberculosis,  the  omentum  is  often  drawn  up  into  a  firm, 
flattened  mass,  lying  across  the  upper  part  of  the  abdomen,  which  can  be 
felt  through  the  abdominal  walls. 

Colloid  in  the  omentum  yields  the  following  physical  signs  : — 1.  The 
enlargement  of  the  abdomen  may  be  very  great,  but  is  wanting  in 
uniformity;  the  umbilicus  appears  stretched,  but  not  everted  usually, 
although  it  may  be  pushed  out  considerably.    2.  Firm  irregular  masses 
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<'an  generally  be  felfc,  and  even  if  fluid  is  present,  fluctuation  is  very 
indistinct.  3.  Dulness  is  usually  elicited  extensively  over  the  front  of 
the  abdomen.  4.  Change  of  posture  produces  no  effect,  unless  there  is 
much  fluid  present.  5.  The  aspirateur  or  exploratory  trochar  may  bring 
away  a  slimy  gelatinous  fluid ;  and  a  similar  fluid  is  occasionally  dis- 
<?harged  by  vomiting,  or  per  rectum. 

IV.  ABDOMINAL  PERFORATIONS  AND  RUPTURES.  ' 

Apart  from  the  effects  of  traumatic  injury,  jaer/om^iows  and  ruptures 
are  liable  to  take  place  in  connection  with,  the  abdominal  contents,  and 
in  order  to  avoid  i-epetition,  it  will  bo  convenient  to  indicate  the  chief 
facts  pertaining  to  this  subject  in  the  present  chapter,  as  the  peritoneum 
so  commonly  suffers  in  these  cases. 

aitiology  and  Pathology. — The  principal  structures  which  are 
liable  to  give  way,  and  the  pathological  conditions  which  cause  these 
lesions,  may  be  thus  summarized: — 1.  Perforation  of  the  stomach  or 
intestines  from  within,  especially  in  connection  with  ulceration  or  the 
resulting  cicatrices  ;  gangrene  ;  cancer  very  rarely  ;  the  action  of  corro- 
sive poisons,  especially  on  the  stomach  ;  or  mechanical  irritation  and 
destruction,  particularly  by  foreign  bodies  introduced  from  without,  but 
■sometimes  merely  by  hardened  faeces,  worms,  or  gall-stones.  The  ap- 
pendix vermiformis  must  be  specially  borne  in  mind  as  a  frequent  seat 
•of  perforation.  2.  Rupture  of  an  abscess,  hydatid-cyst,  or  soft  cancer  in 
the  liver.  3.  Perforation  of  the  gall-bladder,  either  by  gall-stones  which 
have  caused  ulceration  ;  by  the  distoma  hepaticum ;  or  as  a  result  of 
cancer.  4.  Rupture  of  the  spleen,  from  extreme  general  enlargement  and 
softening,  a  broken  down  infarct,  or  an  abscess.  5.  Various  ruptures  in 
connection  with  the  uterus  and  its  appendages.  6.  Bursting  of  any 
accumulation  in  the  pelvis  of  the  kidney ;  of  an  abscess  or  cyst  in  this 
organ  ;  or  of  the  bladder  from  over-distension.  7.  Bursting  of  an 
abscess  unconnected  with  any  organ ;  or  of  enlarged  and  softened 
absorbent  glands.  8.  Rupture  of  an  aneurism.  9.  Pei'foration  of  a 
hollow  viscus  from  without,  owing  to  the  destruction  of  its  coats  by  some 
solid  tumour.  10.  Bursting  of  a  localized  peritoneal  accumulation. 
11.  Very  exceptionally  perforation  of  the  diaphragm,  with  escape  of  some 
fluid-coilection  from  the  chest  into  the  abdominal  cavity.  12.  Rupture 
of  a  greatly  dilated  receptaculum  chyli,  as  an  extremely  rare  event. 

These  lesions  usually  occur  without  any  immediate  exciting  cause, 
but  certain  of  them  may  be  brought  on  by  some  mechanical  disturbance, 
such  as  vomiting,  coughing,  or  laughing;  straining  at  stool  ;  or,  in  the 
case  of  ulceration  of  the  alimentary  canal,  by  indulging  in  excess  of 
irritating  articles  of  food,  or  jn  such  articles  as  cause  much  flatulent 
distension. 

Anatomical  Characters. — The  perforation  or  rupture  may  take  place 
into  different  parts,  and  the  pathological  consequences  will  vary  accord- 
ingly. 1.  Most  frequently  the  opening  communicates  with  the  peri- 
toneum, into  which  foreign  matters  are  poured  more  or  less  freely, 
exciting  perforative  peritonitis,  severe  and  rapid  in  proportion  to  the 
quantity  and  irritant  or  septic  nature  of  the  materials  thus  introduced 
into  the  sac ;  the  perforation  may,  however,  be  on  a  limited  scale,  and 
the  results  are  correspondingly  localized.  2.  Sometimes  the  opening  takes 
place  into  the  cellular  tissue  in  certain  parts  within  the  abdomen,  local 
inflammation,  ending  in  the  formation  of  an  abscess,  being  set  up  in  this 
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•structure.  3.  Not  uncommonly  one  liollow  oro;an  forms  an  adhesion 
with  another,  and  when  perforation  occnrs,  a  communication  is 
established  between  the  two  viscera  ;  or  it  may  unite  with  a  solid  organ, 
jxnd  when  perforation  is  completed,  this  organ  may  make  up  for  the 
deficiency,  and  thus  prevent  serious  consequences.  4.  Union,  may  be  set 
up  with  the  abdominal  wall,  so  that  ultimately  an  opening  is  formed  on 
the  e.xtei'ual  surface. 

Symptoms. — From  the  facts  just  stated  it  will  be  evident  that  the 
symptoms  indicating  abdominal  perforation  must  differ  considerably,  and 
there  may  be  none  at  all,  or  death  may  take  place  almost  instantaneou.sly, 
as  from  rupture  of  an  aneuiism.  As  a  rule  there  have  been  previous 
clinical  evidences  of  some  morbid  condition  in  connection  with  which  the 
lesion  occurs.  Presuming  the  perforation  to  be  sudden  and  of  any 
extent,  and  that  the  communication  takes  place  into  the  peritoneal 
cavity,  this  event  is  usually  indicated  by  a  sudden  intense  pain  at  the 
seat  of  rupture,  often  of  a  burning  character,  which  spreads  rapidly  over 
the  abdomen,  being  sometimes  attended  with  a  feeling  as  if  something- 
were  pouring  oxrt ;  while  at  the  same  time  there  are  the  ordinary  signs 
of  more  or  less  collapse  or  shock,  and  death  may  speedily  ensue  fi-om 
this  cause,  or  from  htemorrhage.  The  abdomen  rapidly  swells  up,  and 
gas  collects  in  the  peritoneum,  causing  extreme  tympanites,  Avith 
other  peculiar  signs.  Should  the  patient  rally,  acute  peritonitis  will 
probably  be  speedily  set  up,  the  course  of  which  is  usually  very  rapid, 
und  the  termination  fatal  in  the  large  majoi-ity  of  cases,  though  recent 
experience  has  proved  that  operative  interference  gives  a  more  hopeful 
prospect,  under  certain  circumstances.  If  the  pei-foration  takes  lalace 
into  the  cellular  tissiie,  there  will  be  signs  of  local  inflammation,  fol- 
lowed by  abscess ;  with  general  pyrexia.  The  attacks  of  sudden  pain 
und  collapse  may  be  repeated,  this  probably  indicating  either  extension 
■of  the  perforation,  or  the  occurrence  of  fresh  lesions. 

Diagnosis. — If  any  morbid  condition  is  known  to  exist  which  might 
lead  to  abdominal  perforation,  the  sudden  occurrence  of  the  local  and 
general  symptoms  just  indicated  would  justify  the  diagnosis  of  this  unto- 
ward event,  and  the  subsequent  course  of  the  case  would  probably  soon 
■clear  up  any  doubt.  Should  there  have  been  no  previous  evidence  or 
knowledge  of  such  a  condition,  however,  there  is  often  much  obscurity, 
but  perforation  must  always  be  boime  in  mind  when  urgent  abdominal 
symptoms  set  in,  accompanied  with  signs  of  collapse  or  shock. 

Prognosis. — This  is  always  exceedingly  gTave,  but  the  termination 
is  not  invariably  fatal.  Much  will  depend  upon  the  condition  of  the 
patient;  the  cause  of  the  perforation;  the  structure  into  which  it  takes 
place  ;  its  seat  and  extent ;  the  treatment  adopted  ;  and  other  circum- 
stances 

Treatment. — In  any  case  of  abdominal  perforation  the  patient  must 
be  kept  absolutely  at  rest,  and  this  applies  still  more  emphatically  to  tlie 
organ  which  is  the  seat  of  the  lesion.  In  the  case  of  the  stomach  or 
bowels,  there  should  be  complete  abstinence  from  food  by  the  mouth, 
and  only  small  nutrient  enemata  administered,  or  nutrient  suppositories 
might  be  used.  Opium  or  subcutaneous  injection  of  morphine  are  the 
great  remedies  for  counteracting  shock,  relieving  pain,  and  checking- 
peristaltic  action.  Collapse  must  also  be  treated  by  free  administration 
of  stimulants,  which,  if  the  alimentary  canal  is  affected,  must  be  given 
by  enemata;  the  application  of  heat  to  the  extremities;  and  the  use 
•of  sinapisms.    Hot  fomentations  may  be  applied  over  the  abdomen. 
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Should  peritonitis  or  other  form  of  inflammatioii  be  set  up,  appi-opriate 
treatment  must  be  adopted.  After  perforation  of  tlie  stomach  or  in- 
testine it  is  extremely  important  to  avoid  giving  anything  by  the 
mouth  for  some  time  ;  and  to  refrain  from  any  attemj)t  to  act  upon  the 
bowels  by  aneans  of  apei-ients.  Operative  interference  is  called  for  in 
suitable  cases,  and  has  recently  given  promising  results. 

V.  ASCITES.— DROPSY  OF  THE  PERITONEUM. 

.aitiology. — Ascites  is  merely  a  localized  dropsy  of  the  peritoneum, 
and  the  chief  causes  from  which  it  may  result  are  : — 1.  Pressui-e  upon 
thebi-anches  of  the  portal  vein  within  the  liver,  especially  from  cirrhosis 
and  other  forms  of  chronic  conti-action ;  or  from  infiltrated  cancer. 
2.  Pressure  upon  the  portal  trunk  in  the  fissure  outside  the  liver.  It  is 
from  this  cause  that  ascites  is  most  frequently  associated  with  many 
diseases  of  tlie  liver,  such  as  cancer,  albuminoid  disease,  hydatids,  or 
abscess  ;  either  projections  from  the  organ  pressing  on  the  vein,  or  the 
glands  in  the  portal  fissure  being  simultaneously  affected.  Inflammatory 
thickening  from  peri-hepatitis ;  any  tumour  in  the  vicinity ;  or  an 
aneurism  may  also  cause  pressure  on  the  portal  trunk.  3.  Internal 
obstruction  of  the  portal  vein  by  a  thrombus.  4.  Pressure  upon  the 
inferior  vena  cava,  after  it  receives  the  hepatic  trunk.  5.  Cardiac  or 
pulmonary  diseases  obstructing  the  venous  circulation,  which  in  time 
originate  organic  changes  in  the  liver.  6.  Renal  disease.  7.  Chronic 
peritonitis  ;  or  moi-bid  formations  in  the  peritoneum,  these  probablj^ 
originating  dropsy  chiefly  by  causing  pressure  upon  the  smaller  vessels, 
or  even  upon  veins  of  some  size.  8.  Exposure  to  cold  ;  suppression  of  dis- 
charges or  of  chronic  skin-diseases  ;  and  other  causes  which  may  lead 
to  internal  active  congestion.  The  reality  of  this  class  of  causes  is  ver}' 
questionable  ;  but  cases  of  ascites  have  been  atti-ibuted  to  them.  Not 
uncommonly  more  than  one  cause  is  accountable  for  this  condition. 

Anatomical  Characters. — The  quantity  of  dropsical  fluid  which  may 
collect  in  the  peritoneum  varies  extremely,  but  it  not  infrequently 
amounts  to  two  gallons  or  more.  It  distends  and  macerates  the  tissues 
in  proportion  to  its  amount.  In  charactei'S  it  is  usually  in  the  main 
watery  in  consistence;  clear  and  transparent;  coloui-less  or  faintly 
vellow  ;  and  alkaline  in  reaction,  or  very  i-arely  neutral  or  acid.  It 
inay  be  yellow,  milky  or  chjdous,  turbid,  dirty-looking,  stained  with  bile 
or  blood,  gelatinous,  or  mixed  with  soft  fibrinous  masses.  The  composi- 
tion of  ascitic  fluid  is  far  from  uniform,  but  generally  it  contains  much 
albumin  ;  occasionally  it  yields  fibrin,  urea,  oi-  cholesterin.  Ascites 
tends  to  displace  or  compress  the  abdominal  structures,  as  well  as  those 
■within  the  chest.    The  laeart  may  be  considerably  raised. 

Symptoms. — The  only  symjjtoms  directly  due  to  ascites  are  those 
dependent  upon  the  physical  effects  of  the  fluid.  There  is  more  or 
less  discomfort  and  sense  of  fulness,  in  proportion  to  its  quantity ;  or 
aching  may  be  felt  in  the  loins.  Digestive  disturbances  are  common, 
flatulence  and  constipation  being  often  prominent  symptoms,  and  some- 
times vomiting  takes  place.  Owing  to  interference  with  the  dia- 
phragm, dyspnoea  is  likely  to  be  complained  of,  and  may  be  urgent,  being 
much  increased  often  by  flatulence,  and  by  the  recumbent  posture. 
The  heart's  action  may  also  be  disturbed,  as  evidenced  by  palpitation, 
irrc^gularity,  or  sometimes  a  tendency  to  syncope.  Anasarca  of  the  legs 
is  liable  to  follow  ascites,  resulting  from  pressure  by  the  fluid  on  the 
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inferior  vena  cava.  Soonei-  or  lufcei-  tlio  veins  of  tbo  abdominal  wall 
become  enlarged.  Wliea  ascites  is  caused  by  direct  pressure  on  this 
vein,  of  course  anasarca  of  the  legs  is  observed  simultaneously  with,  or 
even  before  the  peritoneal  dropsy.  Albuminuria  may  be  induced  by 
pressure  on  the  renal  veins,  tlie  urine  being  also  concentrated  and 
deticient  in  quantity.    The  skin  is  often  dry  and  hai'sh. 

Physical  Signs. — These  require  careful  consideration,  and  in  the 
majority  of  cases  they  are  sufficiently  characteristic,  but  necessarily 
depend  upon  the  quantity  of  fluid  present.  1.  The  skin  usually  appears 
stretched  and  thinned  to  a  variable  degree,  smooth,  shining,  or  presenting 
Jinem  alhicantes ;  the  superficial  veins  are  often  enlarged;  and  the  um- 
bilicus is  stretched,  everted  or  pouched  out,  or  finally  obliterated.  2.  The 
abdomen  is  more  or  less  enlarged,  in  some  cases  enormously ;  quite 
symmetrical ;  and  of  a  rounded  form,  though  it  tends  to  bulge  in  the 
flanks  or- in  the  hypogastric  and  iliac  regions,  according  to  the  position 
of  the  patient.  The  greatest  circumference  is  about  the  level  of  the 
umbilicus,  which  is  the  highest  point  of  the  abdomen ;  the  thorax 
appears  small  and  depressed,  and  its  lower  margin  may  be  everted,  or 
the  ensiform  cartilage  is  sometimes  bent  sharply  up.  Usually  a  history 
can  be  obtained  that  the  enlargement  commenced  below  ;  and  that  it 
increased  steadily,  though  slowly  in  most  cases.  3.  Abdominal  respi- 
ratory movements  are  frequently  either  deficient  or  absent;  and 
breathing  is  generally  hurried  and  shallow.  4.  The  surface  of  the 
abdomen  feels  quite  regular  and  uniform  ;  and  fluctuation  is  generally 
readily  elicited  from  side  to  side,  or  in  other  directions.  5.  Dulness  is 
obsei'ved  first  towards  the  lumbar  regions,  if  the  patient  lies  in  the 
supine  position  ;  then  in  the  lower  part  of  the  abdomen ;  and  it  extends  by 
degrees  towards  the  front  and  upwards,  until  finally  it  may  be  elicited 
over  the  whole  surface.  The  umbilical  region  is  the  last  to  retain  the  tym- 
panitic sound,  and  it  is  often  excessive  for  a  time  in  this  locality.-  When 
the  patient  sits  up,  the  prominence  in  front  between  the  recti  becomes 
tympanitic.  6.  Auscultation  affords  negative  signs.  7.  Change  of  pos- 
ture gives  important  signs,  namely,  that  the  fluid  can  occasionally  be  seen 
moving  as  the  position  is  altered  ;  the  form  of  the  abdomen  is  modified, 
bulging  being  observed  in  the  most  dependent  part ;  while  the  seat  of 
dulness  and  fluctuation  is  changed.  8.  Examination  per  rectum  reveals 
the  sensation  of  the  resistance  of  fluid,  9.  Examination  per  vaginam 
indicates  that  the  vagina  is  short,  and  the  uterus  pushed  down  or  flexed; 
occasionally  a  pouch  projects  through  the  vulva.  10.  Any  fluid  Avhich 
is  removed  by  tapping  usually  consists  of  mere  serum,  containing 
generally  a  considerable  amount  of  albumin.  11.  The  heart  may  be 
obviously  displaced  upwards  and  to  the  left,  occasionally  a  basic  murmur 
being  thus  originated. 

Diagnosis.— There  are  two  chief  points  to  be  attended  to  in  the 
diagnosis  of  ascites,  namely  : — 1.  To  determine  whether  fluid  is  present; 
and  to  distinguish  enlargement  due  to  this  cause  from  that  dependent 
upon  other  morbid  conditions.  2.  To  make  out  the  pathological  cause  of 
the  dropsy.  The  chief  general  abdominal  enlargemenift  which  may  simu- 
late ascites  are  those  associated  with  great  obesity,  with  much  fat  in  the 
omentum  ;  a  flabby  relaxed  state  of  the  abdominal  walls,  with  flatulence; 
considerable  subcutaneous  oedema  ;  tympanites  from  any  cause  ;  peri- 
tonitis, especially  chronic  ;  colloid  cancer  in  the  omentum  ;  a  greatly 
dilated  stomach;  an  ovarian  tumour;  distension  of  the  uterus  with  fluid 
or  a  pregnant  uterus  ;  an  extremely  distended  bladder  ;  a  large  hydatid 
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tumour  in  connection  with  the  liver  or  any  other  structure,  or  numerous 
Iiydatids  in  the  jieritoneum  ;  an  enormous  cyst  or  tumour  of  tlic  kidney ; 
and  a  pliantom  tumour.  j 

It  is  by  physical  examination  that  ascites  is  mainly  distinguished  from  \ 
the  conditions  just  enumerated,  but  it  is  important  to  observe  that  its 
ordinary  signs  may  be  modified  or  obscured  by  the  co-existence  of 
certain  of  these  conditions;  by  the  association  of  the  dropsy  with  a 
tumour,  morbid  growth,  or  enlarged  organ  ;  by  the  fluid  being  either  i 
very  small  in  quantity,  or  on  the  other  hand  extremely  abundant ;  by  the 
mesentery  being  so  shoi^t  as  not  to  allow  the  intestines  to  come  forward; 
or  by  the  existence  of  adliesions  limiting  the  fluid.    When  ascites  is 
associated  with  any  solid  enlargement,  the  latter  may  frequently  be 
recognized  by  "dipping"  or  making  sudden  firm  pressure  with  the 
fingers,  by  which  the  fluid  is  pushed  aside  and  the  firm  mass  reached ;  , 
or  in  doubtful  cases  the  fluid  can  be  removed,  and  satisfactory  examina-  j 
tion  then  carried  out.  I 

Important  aid  in  the  diagnosis  of  ascites  may  also  be  derived  from  : —  ' 
I.  A  careful  general  history  of  the  case  ;  and  the  conditions  of  the  patient  . 
with  respect  to  aqe  and  general  appearance.  2.  The  history  of  the  enlarge-  : 
mciit,  as  to  whether  it  has  been  more  or  less  acute  or  chronic  in  its  pro-  ! 
gress,  and  whether  it  has  fluctuated  or  steadily  progressed  ;  as  Avell  as  its  j 
seat  of  origin,  and  directions  of  increase.  3.  The  accompanying  s?/mjo<0772.s ;  I 
and  the  condition  of  the  main  organs,  which  should  all  be  thoroughly  ] 
examined.  4.  The  o-esults  of  treatment,  not  forgetting  the  use  of  the  ' 
aspirateur  or  trochar ;  of  the  catheter  ;  and  of  measures  for  clearing  out 
the  alimentary  canal. 

The  characters  of  most  of  the  enlargements  mentioned  above  are 
described  in  other  parts  of  this  work,  to  which  descriptions  reference  , 
must  be  made  for  individual  diagnosis.    It  is  necessarv.  however,  to  ; 
point  out  specially  the  characters  distinguishing  cystic  tumotir  of  the  ; 
ovary  from  ascites.     I.  Physical  signs  of  ovarian  tumour.     (i.)  The  ' 
umbilicus  is  often  thinned  and  flattened  out,  but  not  everted  or  pouched  ] 
out.      (ii.)  The  enlargement  is  not  so  globular  in  shape;  projects 
anteriorly  ;  does  not  bulge  in  dependent  parts  ;  and  is  frequently  not 
quite  symmetrical,  this  being  accurately  determined  by  semicircular 
measurements,  or  by  comparing  the  distance  from  the  umbilicus  to  the 
anterior  sujserior  iliac  sj)ine  on  each  side.    The  greatest  cii'cumference 
is  said  to  be  about  an  inch  below  the  umbilicus,  in  the  recumbent 
posture ;  and  the  measurement  from  the  ensiform  cartilage  to  the 
umbilicus  is  generally  shortened.     (iii.)  As  a  rule  fluctuation  is  in-  | 
distinct ;  the  enlargement  feels  more  or  less  firm  and  resistant,  or  even  i 
nodulated  ;  while  the  sensations  are  not  uniform  over  the  entire  surface. 
Frequently  on  deep  jDressure  greater  resistance  or  tension  is  felt  on  one 
side  than  "the  other,    (iv.)  Percussion  reveals  dulness,  chiefly  in  front  of 
the  abdomen,  even  in  the  umbilical  region,  Avhile  the  flanks  are  tym- 
panitic, and  the  dulness  often  extends  more  towards  one  side  than 
the  other.    The  prominence  between  the  recti  in  the  sitting  posture  is  ' 
dull.    There  is  usually  a  sense  of  considerable  resistance  on  percussicm.  > 
(v.)  Auscultation  may  detect  a  pressure-murmur  over  one  iliac  arteiy. 
(vi.)  Change  of  posture  does  not  produce  the  alterations  observed  in  ^ 
ascites.     (vii.)  Examination    per   rectum   detects  a   firm  resistance, 
(viii.)  The  vagina  is  long  and  narrow  above,  the  utenis  l)eing  raised.  • 
(ix.)  An  exploratory  trochar  may  bring  away  a  thick,  glutinous,  or  i 
coloured  fluid,  which  sometimes  contains  cholesterin  ;  and  after  this  has  j 


ASCITES — DROPSY  OF  THE  PERITONEUM. 


691 


been  removed  solid  poi'tions  of  the  tumour  may  be  felt  more  readily. 
2.  There  is  no  history  of  any  cause,  or  evidence  of  any  orj2,'anic  disease 
likely  to  originate  ascites.  3.  Frequently  the  patient  has  observed  that 
the  enlargement  commenced  below,  bat  from  one  side.  4.  Symptonis 
which  often  accompany  ascites  are  absent ;  while  oedema  of  the  legs  is 
commonly  an  early  symptom  of  ovarian  tumour,  owing  to  pressure  on 
the  veins,  which  may  be  entirely  or  chiefly  confined  to  one  side. 

With  regard  to  the  diagnosis  of  the  cause  of  ascites,  this  can  generally 
ho  made  out  by  a  satisfactory  investigation  as  regards  the  history, 
symptoms,  and  physical  signs,  directed  to  the  liver,  heart,  and  kidneys, 
'riie  distinctive  characters  referable  to  the  ascites  itself  have  already 
been  pointed  out  in  the  chapter  on  Dropsy.  Obscure  causes  can  only  be 
determined  by  exclusion  ;  and  by  a  thorough  consideration  of  all  the 
circninstances  beai'ing  upon  the  individual  case. 

Treatment. — The  measures  adopted  in  the  treatment  of  dropsy 
generally  are  applicable  for  cases  of  ascites,  but  the  medicinal  remedies 
which  aii'ect  it  most  powerfully  are  hydragogiie  purgatives,  though  these 
often  fail.  Copaiba  and  its  re.sin  have  been  found  decidedly  efficacious  in 
some  instances,  acting  as  diuretics.  Calomel  and  digitalis  have  also  been 
specially  recommended.  Faradisation  of  the  abdominal  walls  has  been 
said  to  have  had  considerable  influence  in  curing  or  temporarily  relieving 
ascites.-  There  are  two  measures  which  demand  special  notice  in  relation 
to  peritoneal  dropsy,  nsim.e\j,  paracentesis  abdominis,  and  the  employment 
of  pressure.  It  has  been  the  custom  to  look  upon  paracentesis  as  an 
operation  which  should  only  be  performed  as  a  last  resource,  when  the 
fluid  has  become  so  abundant  as  to  cause  urgent  symptoms.  When  the 
ascites  is  a  part  of  general  dropsy  from  cardiac  or  renal  disease,  the 
amount  of  fluid  is  not  often  so  great  as  to  need  its  removal  by  operation, 
nor  could  this  really  serve  any  beneficial  purpose  as  a  rule,  except  in 
affoi'ding  temporary  relief,  although  occasionally  ascites  from  cardiac 
disease  has  been  cured  by  this  method  in  my  experience.  Temporary 
improvement  can  only  be  expected  also  in  certain  cases  in  which  it  is 
merely  a  local  dropsy,  as  when  ascites  is  associated  with  cancer  of  the 
liver ;  but  there  is  one  class  of  cases  in  which  paracentesis  may  not 
uncommonly  be  performed  as  a  curative  measure,  so  far  as  the  ascites  is 
concerned,  namely,  when  it  is  dependent  upon  cirrhosis  of  the  liver.  In 
such  cases  I  have  for  many  years  had  recourse  to  paracentesis  as  a 
systematic  method  of  treatment.  In  some  instances  one  such  operation 
has  sufficed  for  a  cure ;  usually  it  has  to  be  repeated,  and  I  maintain  that 
the  fluid  may  with  advantage  be  taken  away  again  and  again  should  it 
reaccumulate,  due  cai'e  being  of  course  exercised  in  the  performance  of 
the  operation,  and  in  the  subsequent  management  of  the  case.  My  own 
results  have  been  highly  satisfactory,  and  other  observers  have  also 
recorded  favourable  results  from  this  operation;  therefore,  without 
entering  into  any  discussion  here  as  to  how  the  beneficial  eifects  are 
produced,  it  appears  to  me  justifiable  to  insist  upon  the  employment  of 
paracentesis  abdominis  as  a  means  of  cure,  in  connection  with  ascites 
from  uncomplicated  cirrhosis  of  the  liver,  should  the  fluid  be  at  all 
abundant,  and  show  no  signs  of  being  got  i-id  of  by  other  methods  of 
treatment.  I  am  fully  aware  that  recovery  does  sometimes  follow 
■merely  general  tonic  and  other  modes  of  treatment,  but  this  is  such 
a  rare  event  that  sole  reliance  cannot  be  placed  on  these  measures, 
though  they  may  aid  materially  the  treatment  by  operation,  and 
some  of  them  may  be  adopted  as  adjuncts  after  paracentesis.  With. 
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regard  to  tbe  metliocl  of  operation,  a  suitable  trochar  and  cannula,  th^ 
aspirateur,  or  Soutliey's  tubes  may  be  employed.  In  cases  where  ascites 
rapidly  returns  after  paracentesis,  permanent  drainage  has  been  recom-' 
mended  and  practised  Avith  success.  Pressure  is  also  often  of  much| 
service,  the  abdomen  being  tightly  bound  by  a  broad  flannel  roller,  as  soon; 
as  all  danger  of  undue  irritation'  has  ceased.  I  may  state  that  seldom' 
has  any  injurious  consequence  followed  paracentesis  in  my  experience; 
and  in  some  almost  hopeless  cases  permanent  recovery  has  been  brought 
about.  The  employment  of  poultices  of  digitalis  leaves,  along  with; 
pressure,  has  appeared  to  me  to  do  good  in  some  instances.  ■ 


CHAPTER  XXXIV.  I 
DISEASES  OF  THE   STOMACH  AND  INTESTINES. 

CLINICAL  CHARACTERS  AND  INVESTIGATION.  i 

I 

Symptoms  referable  to  the  alimentary  canal  are  of  such  common  occur-* 
rence,  that  it  has  properly  become  a  matter  of  routine  in  the  examination 
of  a  patient  to  make  enquiry  concerning  certain  of  them.    The  following  ' 
general  sketch  will  indicate  the  clinical  phenomena  Avhich  may  be  met 
with,  and  the  coiirse  to  be  pursued  in  their  investigation. 

1.  morbid  sensations  ai'e  very  commonly  experienced  over  some  part : 
of  the  abdomen,  the  principal  being  pain  or  tenderness  ;  heat  or  burning  : 
in  the  epigastrium ;  a  sense  of  sinking,  dragging,  or  tightness ;  dis-  : 
comfort,  weight,  and  fulness  after  food,  or,  on  the  other  hand,  a  feeling  ! 
of  emptiness  even  after  a  full  meal,  with  constant  craving  for  food ;  j 
and  abnormal  movements  within  the  abdomen.    Cardialgia  or  henrthiirn  , 
are  terms  applied  to  a  peculiar  sensation  of  heat  or  burning  in  the  ' 
epigastrium,  which  extends  upwards,  as  if  along  the  oesophagus,  to  the  ; 
throat;  or  which  in  soma  cases  .spreads  more  or  less  over  the  chest.  | 
With  regard  to  pain,  it  is  very  important  not  only  to  investigate  this  I 
symptom  carefully  in  all  the  usual  particulars,  but  also  in  many  cases  j 
to  ascertain  whether  and  in  what  way  it  is  influenced  by  food  or  drink  ' 
in  general,  or  by  special  articles  of  diet:  by  vomiting  and  eructation;  by  ; 
defalcation  or  the  passage  of  flatus;  by  posture  ormovement ;  by  coughing-, 
or  deep  inspiration  ;  by  mental  distui'bance ;  or,  in  certain  instances,  by 
the  periods  of  menstruation.    In  determining  whether  there  is  tender- 
ness, it  is  well  to  take  off  the  patient's  attention,  and  its  site  and  extent, 
degree,  and  apparent  depth  must  be  made  out  as  accurately  as  possible;^ 
while  it  must  be  noted  whether  it  appears  to  be  connected  with  any 
evident  morbid  condition,  such  as  a  tumour.     These  remarks  apply  ' 
to  all  kinds  of  abdominal  pain  or  tenderness.     When  the  stomach  is  ; 
affected,  uncomfortable  or  , painful  sensations  are  often  referred  to  the 
back,  between  the  shoulders;  to  the  front  of  the  chest;  or  round  the 
sides,  especially  the  left. 

2.  The  sensations  as  i-egards  inclination  for  food  and  drink  are  often 
altered.    Ajipetite  may  be  deficient  or  lost — anorexia— in  some  cases  the  | 
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feelino-  amouuting  to  complete  disgust  for  food ;  excessive,  both  as  to 
tiuantTty  and  £i-eqxiencj— bulimia ;  attended  with  a  desire  or  dislike  for 
special  articles;  or  altogether  depraved— jpica.  Thirst  is  a  frequent 
symptom,  and  there  may  be  a  particular  inclination  for  certain  drinks  ; 
oil  the  other  liand,  an  antipathy  to  fluids  is  sometimes  observed. 

3.  The  process  of  digestion  is  frequently  abnormal  in  various  ways. 
Hence  decomposition  or  fermentation  is  set  up  in  the  contents  of  the 
jilimeutary  canal,  leading  to  the  production  of  gases,  especially  carbonic 
auliydvide,  hydrogen,  hydric  sulphide,  and  marsh-gas  ;  occasionally  of 
iilcohol;  of  different  acids  (lactic,  butyric,  acetic,  etc.),  or  acrid  sub- 
stances; or  of  vegetable  gx'owths  (sarcince  ventriculi  and  toruloi). 
Great  discomfort  may  thus  arise  from  flatulent  distension,  either 
o-astric,  intestinal,  or  both;  abdominal  gurgling  or  rumbling  — 
torhorijgmi ;  gaseous  eructations;  or  acidity  and  its  accompaniments. 
Acidity  may  also  arise  from  excessive  secretion  or  hyperacidity  of  the 
o-astric  juice.  Poisonous  ptomaines  and  other  substances  are  formed 
m  the  intestines,  which  may  probably  give  rise  to  local  symptoms. 
What  influence  micro-organisms  in  the  alimentary  canal  have  in 
orio'inating  symptoms  associated  with  the  digestive  process,  cannot 
at  present  be  definitely  determined,  but  it  is  probable  that  they  not  un- 
conimonlj''  partly  account  for  certain  of  them. 

■i.  Expulsive  acts  are  often  excited  in  connection  with  the  stomach, 
with  the  view  of  getting  rid  of  offending  materials,  namely,  vomiting  and 
retching,  which  may  or  may  not  be  attended  with  a  feeling  of  nausea;, 
regurgitation  of  food ;  or  eructation  of  gases,  liquids,  or  other  sub- 
stances. With  regard  to  the  mechanism  of  these  acts,  vomiting  is  not 
only  attended  with  contraction  of  the  muscular  coat  of  the  stomach,  but 
also  of  the  abdominal  and  thoracic  muscles,  while  the  cardiac  end  of  the 
(B.sophagus  is  relaxed.  Retching  is  the  same  act,  but  ineffectual,  merely 
air  being  expelled,  either  because  the  stomach  is  empty,  or  because  the 
lower  part  of  the  oesophagus  is  spasmodically  closed.  Regurgitation 
and  eructation  are  simply  due  to  contraction  of  the  stomach,  and  some 
individuals  can  regurgitate  their  food  at  will.  In  infants  the  act  of 
vomiting  appears  to  be  much  of  this  character.  A  special  form  of 
eructation  or  regurgitation  has  been  named  pyrosis  or  loater-hrash,  in 
which,  often  after  painful  sensations  in  the  epigastrium,  especially  a 
sense  of  burning,  a  quantity  of  clear  wateiy  fluid  rises  into  the  mouth, 
generally  tasteless  and  neutral,  but  in  some  cases  sour  or  acrid  and  acid 
in  reaction.  This  fluid  has  been  supposed  by  some  to  be  mainly  saliva  ; 
others  have  considei'cd  it  to  be  pancreatic  juice  ;  but  probably  most  of  it 
comes  from  the  stomach  itself. 

5.  Blood  may  be  poured  out  into  the  alimentary  canal,  and  either 
rejected  from  the  stomach — heematemesis ;  or  passed  by  the  bowel — 
melaena. 

The  bowels  are  vei-y  commonly  irregular  in  their  action,  either  in 
the  direction  of  constipation  or  diarrhoea.  It  is  frequently  desirable 
to  make  particular  enquiry  into  this  matter,  as  patients  offer  general 
statements  which  may  easily  mislead.  The  chief  points  to  be  ascer- 
tained are  the  frequency  of  the  act  of  defa3cation  ;  whether  it  is  attended 
by  any  straining ;  whether  any  unusual  sensations  precede,  accompany, 
or;  follow  the  action  of  the  bowels  ;  and  the  quantity  and  charaytei'S  of 
the  materials  di.scharged. 

7.  The  tongue  gives  important  information  as  to  the  state  of  the 
digestive  organs,  the  pai-ticulars  to  be  noted  being: — a.  Its  size  and 
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shape,  and  wlietlier  it  is  marker!  by  the  teeth.  h.  The  eolour  of  its 
mucous  covering,  especially  at  the  tip  and  edges,  c.  Its  condition  as  to 
dryness  or  moistness.  d.  The  state  of  the  surface,  whether  smoofii 
glazed,  fissured,  furrowed,  etc.  c.  The  size,  shape,  and  colour  of  the 
various  papillj^.  /.  The  presence,  extent,  and  characters  of  any  fur 
over  the  dorsum.  It  may  also  be  mentioned  here  that  the  mouth  and 
throat  are  frequently  affected  when  the  alimentary  canal  is  out  of  order; 
while  a  slimy,  bitter,  or  otherwise  disagreeable  taste  is  often  experienced  • 
and  the  breath  has  an  unpleasant  odour. 

8.  In  some  cases  abnormal  sensations  are  referred  to  the  lower 
part  of  the  rectum  or  anus,  such  as  pain,  either  constant,  or  only  felt 
before,  during,  or  after  the  act  of  defecation  ;  fulness,  weight,  heat  or 
burning,  itching,  constriction,  dragging,  or  frequent  inclination  to  go  to 
stool,  with  straining.  Certain  of  these  sensations  are  included  under 
the  term  tenesmus.    Haemorrhoids  are  also  of  frequent  occurrence. 

9.  It  will  readily  be  understood  that  any  derangement  of  the  digestive 
organs  is  very  likely  to  affect  the  general  system  in  various  ways 
Amongst  other  causes,  the  absorption  of  peptones  formed  in  the  process 
of  digestion,  or  of  ptomaines  or  other  toxins,  may  produce  general  symp- 
toms. These  symptoms  are  numerous,  and  vary  much  in  their  exact 
nature  in  different  cases.  The  most  important  include  wasting,  often  ac- 
companied with  a  sallow  or  anaemic  aspect ;  a  sense  of  debility,  general 
discomfort,  languor,  malaise,  and  fatigue,  with  incapacity  for  effort, 
especially  in  the  mornings  and  after  meals  ;  more  or  less  pyrexia,  with  a 
dry  and  harsh  skin,  or,  on  the  other  hand,  depression  of  temperature,  with 
cold  extremities  and  sweats  ;  nervous  symptoms,  namely,  congestive  or 
neuralgic  headache,  or  a  feeling  of  weight  and  oppression  in  the  head, 
giddiness,  irritability  and  petulance,  dejDression  of  spirits  and  apathy, 
inaptitude  for  any  mental  effort,  confusion  of  ideas  and  failure  in 
intellectual  vigour,  hypochondriasis,  wakefulness,  or  drowsiness,  with 
restless  and  unrefreshing  sleep  attended  with  disagreeable  dreams, 
timidity  and  nervousness,  pains  in  the  limbs  and  back,  chilliness  or  even 
rigors,  especially  in  the  evenings,  creeping  sensations  over  the  body,  or 
convulsions  in  children ;  disturbance  of  the  heart's  action,  in  the  way  of 
palpitation  or  irregularity,  feebleness,  sometimes  accompanied  with 
faintness  or  actual  syncope,  as  well  as  with  uncomfortable  sensations  in 
the  cardiac  region,  the  pulse  being  weak  ;  dyspnoea,  hiccup,  or  asthmatic 
attacks ;  oppression  across  the  chest,  and  cough  ;  changes  in  the  urine, 
especially  indicated  by  excess  of  lithates  or  sometimes  of  phosphates  or 
oxalates,  excessive  or  deficient  acidity,  and  deficiency  of  chlorides ; 
menstrual  derangements ;  and  skin-eruptions,  such  as  urticaria,  ei'v- 
thema,  acne,  or  psoriasis. 

10.  A  turnout  or  solid  accumulation  in  connection  with  the  stomach 
or  intestines  may  cause  pressure  on  neighboui'ing  structures,  and  thus 
originate  different  symptoms. 

11.  Physical  examination  and  other  special  methods  are  of  great 
importance  in  relation  to  the  clinical  investigation  of  the  alimentary 
canal.  They  may  be  summarized  as  follows  : — a.  Examination  tliroiKjh 
the  abdominal  u-a'll,  by  ordinary  physical  methods,  h.  The  employment 
of  means  for  empiyivg  the  stomach  or  iniesiines,  in  order  to  determine 
■whether  any  changes  are  thus  produced  upon  the  signs  observed  in 
this  way.  This  is  of  especial  importance  in  relation  to  the  intestines, 
as  foecal  accumulations  are  of  very  frequent  occuirence.  c.  The  introduc- 
tion of  different  matenals  into  the  stomach  or  intestines,  noting  the  effects 
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resulting  therefrom.  The  details  of  the  chief  measures  coming  under  this 
head  wiTl  be  more  conveniently  considered  in  relation  to  the  conditions 
for  the  diagnosis  of  which  they  are  severally  intended,  cl.  Examination 
of  materials  discharged  from  the  stomach  by  vomiting,  eructation,  or 
regurgitation;  as  well  as  those  evacuated  from  the  bowel.  Under 
partic^ilar  circumstances,  or  for  special  purposes,  it  is  requisite  to  employ 
measures  for  obtaining  the  contents  of  the  stomach  or  bowels  for  inves- 
tio-ation  by  artificial  means,  when  they  are  not  discharged  spontaneously. 
In  the  case  of  the  stomach,  this  is  done  with  the  view  of  determining 
the  composition  of  the  gastric  juice ;  or  of  studying  the  digestion  of 
different  kinds  of  food,  or  of  food  at  different  stages  of  the  digestive 
process.  The  nature  and  degree  of  the  examination  requix^ed  will 
depend  upon  the  circumstances  of  the  case,  but  it  should  be  a  rule 
always  to  make  a  personal  examination  of  vomited  matters,  at  least  so 
far  as  to  observe  their  quantity  and  general  characters  ;  chemical  or 
microscopical  investigation  is  needed  under  special  circumstances.  Not 
uncommonly  also  an  inspection  of  the  stoolsis  of  much  service  in  diagnosis, 
and  should  never  be  neglected  if  it  is  likely  to  afford  useful  information. 
Further  details  on  these  points  will  be  given  in  their  appropriate  con- 
nections. Ic  may  be  noted  that  gases  discharged  from  the  stomach 
or  per  anum  sometimes  require  to  be  investigated,  e.  Direct  examination 
of  accessible  parts  of  the  alimentary  canal.  In  the  case  of  the  stomach 
this  is  done  usually  hy  the  passage  of  a  bougie  or  other  instrument  along 
the  oesophagus  into  this  organ,  a  procedure  only  called  for  under  excep- 
tional circumstances.  The  inspection  of  its  inteinor  by  the  aid  of  the 
electric  light  is  as  yet  scarcely  practicable.  The  examination  of  the 
anus  and  lower  bowel  by  various  direct  methods  also  comes  under  this 
category,  and  is  much  more  frequently  required.  These  parts  can  be 
inspected  as  well  as  felt,  and  for  this  purpose  various  specula  and 
artificial  illumination  are  employed.  Digital  investigation  per  vaginam 
may  prove  of  much  assistance  in  exploring  the  rectum.  /.  Exploratory 
ojjerations.  The  alimentary  canal  affords  some  of  the  most  frequent 
illustrations  of  the  value  of  opening  the  abdomen,  and  exploring  its 
contents  for  diagnostic  purposes. 

The  chief  abnormal  conditions  connected  with  the  alimentary  canal 
which  are  studied  hy  the  methods  just  indicated  are  gaseous  collections, 
culminating  in  tympanitic  distension;  permanent  dilatation  of  the 
stomach  or  of  any  part  of  the  intestines  ;  solid  or  fluid  accumulations  in 
their  interior;  the  pi^esence  of  inflammatory  pi-oducts  in  certain  regions, 
or  of  thickening  and  adhesions  resulting  from  inflammation  ;  tumours  oi' 
gi'owths  of  various  kinds ;  and  displacement,  spasmodic  movements,  or 
obstruction  affecting  atiy  part  of  the  alimentary  tube.  Obstruction  at 
either  of  the  orifices  of  the  stomach  is  highly  important,  especially  the 
pyloric,  and  the  condition  can  usually  be  made  out  by  physical  and  other 
methods  of  examination. 
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CHAPTER  XXXV. 

GENERAL  THERAPEUTICS  OF  TPIE  STOMACH  AND 

INTESTINES. 

1 .  Therapeutic  Groups. — The  pui-poses  for  which  tlierapeutic  agents 
may  be  used  in  relation  to  the  alimentai'y  canal  are  numerous,  but  at 
the  saine  time  definite,  and  it  is  very  important  for  practical  treatment 
in  connection  with  this  apparatus  to  have  an  intelligent  and  systematic 
knowledge  of  the  several  groups  under  which  these  agents  are  con- 
veniently arranged.  Those  which  influence  the  salivaiy  secretion  have 
already  been  referred  to,  and  in  the  pi-esent  connection  it  is  only 
intended  to  deal  with  the  therapeutics  of  the  stomach  and  intestines. 
It  must  be  noted,  however,  that  many  drugs  which  affect  the  gastric 
functions  increase  the  flow  of  saJiva  as  well,  and  may  thus  have  an  im- 
portant influence  upon  the  process  of  digestion  in  the  stomach.  It  may 
also  be  mentioned  that  a  considerable  number  of  agents  have  more  than 
one  action  upon  this  organ. 

1.  Gastric  and  Intestinal  Stimulants. — Carminatives. — These  asrents 
stimulate  temporarily  the  normal  muscular  movenientsof  the  stomach  and 
intestines,  especially  tlie  upper  portion  of  the  small  bowel ;  and  at  the  same 
time  control  or  regulate  them,  allaying  any  tendency  to  irregular  or 
spasmodic  action,  thus  becoming  not  uncommonly  valuable  antispasmodics, 
and  promoting  the  efficientmovements  of  the  walls  of  these  viscera.  In  the 
case  of  the  stomach,  it  is  also  believed  that  they  ma}'  at  the  same  time 
cause  relaxation  of  the  cardiac  sphincter  or  lower  end  of  the  oesophagus, 
or  sometimes  of  the  pylorus.  This  class  of  remedies  undoubtedl}-  aid 
the  digestive  function  ;  and  they  are  also  beneficially  combined  with 
other  drugs  which  are  likely  to  disturb  the  muscular  action  of  the 
alimentary  canal  unduly,  such  as  strong  purgatives.  Their  most 
obvious  and  useful  purjjose,  however,  is  to  exjjel  any  undue  accumu- 
lation of  gas,  thus  relieving  flatulent  distension,  and  the  uncomfortable 
or  painful  sensations  associated  therewith.  The  chief  agents  belonging  to 
this  group  are  solution  of  ammonia,  carbonate  of  ammonium,  and  aromatic 
or  foetid  spirit  of  ammonia;  alcohol,  especially  in  the  form  of  spirit;  the 
various  ethers,  the  compound  spirit  of  ether  being  a  very  eflicient 
preparation;  condiments,  especially  mustard,  horseradish,  ginger,  and 
capsicum  ;  the  aromatic  volatile  oils,  and  preparations  containing  them, 
such  as  oil  of  cinnamon, cai'raway,  clove,  peppermint,  lavender,  or  cajeput, 
the  waters  prepared  from  certain  umbelliferous  fniits  and  other  sources, 
the  bfiicial  spirits  and  essences  contiuning  volatile  oils,  and  coni])ound 
tincture  of  lavender ;  myrrh,  asafcetida,  ammoniacum,  and  galbanuni ; 
cardamoms,  valerian,  sumbul,  and  musk. 

2.  Gastric  Sedatives.— The  agents  coming  und(>r  this  division  may 
affect  sensations  connected  with  the  stomach;  its  movements;  or  both. 
Practically  the  objects  for  which  tlicy  are  employed  may  be  summed  up  as 
•the  relief  of  pain  associated  with  this  orgnu— gastric  anodynes;  the  arrest 
of  vomiting  or  nausea— ana'-e???e/tcs;  or  the  control  of  undue  muscular 
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irritability  of  the  stomach,  in  consequence  of  which  the  food  is  driven 
through  the  pylorus  into  the  duodenum  either  in  an  undigested  state,  or 
before  it  has  undergone  proper  gastric  digestion.  Of  course  the  exact 
aceuts  to  be  used  for  one  or  other  of  these  purposes  vary  considei^ably 
under  diii'erent  circumstances,  and  the  selection  has  to  be  made  from  the 
following  list :— Solution  of  potash  or  soda  in  a  diluted  form;  effer- 
vescent draughts,  made  with  bicarbonate  of  sodium  or  potassium  and 
tartaric  or  citric  acid  or  lemon-juice ;  solution  of  lime  ;  preparations  of 
bismuth ;  oxalate  of  cerium ;  chloroform ;  chloral  hydrate ;  hydro- 
cyanic acid,  or  cherry-laurel  water,  which  contains  a  definite  proportion 
of  tliis  acid ;  creasote,  carbolic  acid,  or  sulpho-carbolate  of  sodium  ; 
opium  or  morphine ;  belladonna  or  atropine  ;  and  nitrate  or  oxide  of 
silver  in  certain  chronic  cases.  For  the  purpose  of  checking  vomiting 
various  special  remedies  may  be  serviceable  under  different  circumstances, 
such  as -small  doses  of  ipecacuanha  wiue,  minute  doses  of  strychnine, 
cocaine,  phenazone  and  allied  agents,  and  inhalation  of  nitrite  of  amyl. 
Some  of  these  are  used  more  particularly  for  sea-sickness. 

3.  Gastric  Tonics. — The  effects  of  these  remedies  are  usually  intended 
to  be  gradually  produced,  and  more  or  less  permanent,  though  some  of 
them  may  also  be  employed  for  temporary  purposes  in  relation  to  one 
particular  object.  Gastric  tonics  are  given  to  improve  the  appetite,  and 
create  a  sense  of  hunger;  as  well  as  to  iDromote  the  muscular  tone  of 
the  stoinaeh,  when  this  is  impaired  or  lost.  It  is  highly  probable  that 
many  of  them  affect  also  the  mucous  membrane,  bracing  it  up  when 
relaxed,  and  influencing  its  vascular  supply  and  nutrition,  thus  by  de- 
grees promoting  the  normal  secretion  of  gastric  juice,  when  this  is 
deficient,  and  preventing  undue  formation  of  unhealthy  mucus.  The 
chief  gastric  tonics  are  the  dilute  mineral  acids  ;  the  simple  vegetable 
bitters  and  aromatic  bitters,  namely,  chiretta,  gentian,  calumba,  taraxa- 
cum, cu.sparia,  cascarilla,  canella  alba,  quassia,  chamomile,  hop,  orange 
and  lemon  peel;  cinchona  and  quinine ;  nux  vomica  and  strychnine; 
arsenic;  and  rhubarb  or  aloes  in  small  doses. 

4.  Agents  injiuencing  the  Gastric  Secretion. — It  is  often  desirable  to 
stimulate  directly  the  secretion  of  gastric  juice,  when  this  is  deficient, 
and  the  agents  which  are  employed  for  this  purpose  ai'e  named  peptogeus. 
They  include  carbonate  of  ammonium,  and  aromatic  or  foetid  spirit  of 
ammonia  ;  alcohol  in  the  form  of  some  spirit  or  wine  ;  alkalies  and  theii' 
bicarbonates,  bicarbonate  of  sodium  being  generally  given  ;  condiments  ; 
the  bitters  and  aromatic  bitters,  as  well  as  cinchona  and  nux  vomica; 
arsenic;  antimony  in  minute  doses;  and  ipecacuanha  in  doses  of  ^  to 
1  grain.  The  opposite  group  may  be  termed  anti-pcptogens,  the  object 
of  which  is  to  check  the  flow  of  gastric  juice  when  it  is  excessive  ; 
as  well  as  of  mucus  and  other  fluids  which  come  from  the  mucous 
lining  of  the  stomacli.  The  chief  are  the  dilute  mineral  acids  given 
befoi-e  meals ;  preparations  of  bismuth ;  various  asti'ingents ;  and 
opium  in  certain  cases.  The  compound  kino  powder  was  highly  recom- 
mended by  the  late  Dr.  Wilson  Fox  as  a  remedy  for  pyrosis. 

5.  Kmeiics. — This  is  a  familial-  group,  which  produce  the  abnormal 
action  of  the  stomach  known  as  vomiting,  often  accompanied  with  the 
feeling  of  nausea  and  other  phenomena.  It  is  necessary  to  allude  to 
emetics  in  this  coimection,  although  they  are  commonly  used  for  other 
purposes  besides  the  mere  emptying  of  the  organ.  The  act  of  vomitino' 
may  sometimes  be  excited  for  therapeutic  purposes  by  reflex  irritation, 
especially  in  connection  with  the  throat;    or  the  stomach   can  bo 
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meclianiciilly  oiiipficd  by  iiieaiis  of  tlie  stoniticli-pump.  Tlie  agents 
more  definitely  nsed  as  emetics,  however,  are  lukewarm  water  in  large 
quantity  ;  chloride  of  sodium  ;  sulphate  of  zinc  ;  sulphate  of  copper  ; 
alum;  cai-bonate  of  ammonium;  tartarated  antimony;  mustard;  in- 
fusion of  chamomile  ;  ipecacuanha;  and apomorphine  administered  sub- 
cutaneously.  Some  of  these  are  more  or  less  depressant,  and  must,  tliere- 
fore,  be  employed  with  due  caution. 

6.  Artificial  Bigestants. — The  employment  of  substitutes  for  the  normal 
digestive  fluids,  when  these  are  deficient,  as  well  as  the  artificial  diges- 
tion of  food  by  certain  agents  before  its  introduction  into  the  system, 
are  now  firmly  established  as  methods  of  pi\actice,  chiefly  as  the  outcome 
of  the  experiments  and  observations  of  Sir  William  Roberts.  These 
artificial  digestants  are  used  not  only  to  do  the  work  of  the  gastric  juice, 
but  also  that  of  the  salivaiy  and  pancreatic  secretions.  The  only  official 
remedies  belonging  to  this  group  are  pepsine,  with  hydrochloric  and 
lactic  acids  ;  but  numerous  preparations  are  noAV  in  common  use,  suck 
as  liquor  pepticus  and  liquor  panci-eaticus  (Benger),  pancreatic  emulsion, 
i^ymine  or  purified  pancxeatic  extract  (Fairchild),  pancreatin,  ingluvin, 
lactopeptine,  papayine,  and  maltine  or  malt  extract.  They  are 
either  taken  along  with  or  after  the  food;  or  this  may  be  more  or 
less  digested  or  "  peritonized "  beforehand.  Moreover,  materials 
employed  as  nutrient  enemata  may  be  digested  before  administration  ; 
or  liquor  pancreaticus  or  other  artificial  digestant  may  be  merely  mixed 
with  them,  and  digestion  allowed  to  take  place  in  the  rectum.  Sup- 
positories made  of  artificially  digested  meat  are  also  employed  with 
advantage  in  many  cases.  A  large  number  of  peptonized  foods  are  now 
much  used,  and  in  suitable  cases  are  of  great  service  in  treatment. 

7.  Purgatives  or  Cathartics. — This  is  a  well-known  group,  the  purpose 
of  which  is  to  act  upon  the  bowels,  and  produce  a  more  or  less 
pronounced  jiurgative  effect.  Although  there  is  no  definite  line  of 
demarcation  between  the  different  agents,  they  are  sub-divided  into 
certain  classes,  under  Avhich  it  will  be  convenient  to  enumerate  them, 
namely : — a.  Laxatives  or  mild  aperients,  including  sulphur  ;  the 
magnesias  and  their  carbonates,  as  well  as  the  solutions  of  carbonate 
and  citrate  of  magnesium  ;  phosphate  and  effervescent  phosphate  of 
sodium  ;  effervescent  citro-tartrate  of  sodium  ;  castor-oil ;  certain  fi-uits, 
as  figs,  prunes,  tamarinds,  and  cassia  pulp  ;  saccharine  substances,  as 
sugar,  treacle,  honej^,  and  manna ;  and  glycerine,  h.  Simple  purges, 
often  termed  nperients,  which  have  a  well-marked  but  not  violent  purga- 
tive action,  and  to  which  belong  grey  pow^der,  blue-pill,  and  calomel 
in  moderate  doses  ;  aloes  and  aloin  ;  senna;  rhxibarb;  rhamnusfrangula  ; 
and  rhamnns  purshianus  or  so-called  cascara  sagrada.  c.  Saline  aperients. 
under  which  are  usually  classed  the  salts  of  the  alkalies  and  of  magnesium 
which  have  a  pronounced  action  of  this  kind,  and  produce  watery  stools, 
namely,  sulphate  and  effervescent  sulphate  of  sodium  :  tartrate  and 
acid  tartrate  of  sodium  ;  tartarated  soda  (Rochelle  salt),  generally 
given  in  the  form  of  seidlitz  powder;  sulphate  and  effervescent  sulphate 
of  magnesium.  It  may  be  mentioned  that  it  is  to  certain  of  these  and 
other  salts  having  a  similar  action  that  the  aperient  mineral  Avater.s^ 
owe  their  efficacy,  their  strength  varying  according  to  the  nature  and 
proportions  of  the  active  constituents,  d.  JJydragogne purgatives.  These 
are  used  specially  for  the  purpose  of  producing  abundant  watery  stools, 
and  the  drugs  or  preparations  chiefly  employed  for  this  object  are  full 
doses  of  certain  saline  aperients  in  concentrated  solution,  especially  sul- 
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pliatc  of  mngnesiuni  or  sodium,  and  cream  of  tartar ;  compound  jalap 
powder;  elaterium  or  elaterin  ;  and  gamboge,  wliicli  is  also  somewhat 
drastic,  e.  Brastic  purgatives.  Under  this  head  come  the  more  powerful 
vegetable  purgative  agents,  which  tend  to  cause  much  spasmodic  dis- 
turbance of  the  intestinal  muscular  coat,  Avith  corresponding  griping 
pains,  and  also  to  irritate  the  mucous  membrane.  They  may  thus 
bring  on  severe  diarrhoea,  or  set  up  inflammation  of  the  intestinal 
mucous  tract,  and  must,  therefore,  be  used  with  dae  caution.  Some  of 
the  agents,  however,  belonging  to  this  sub-division  are  often  employed 
in  small  or  moderate  doses  as  ordinary  aperients,  but  they  have  all  a 
more  or  less  drastic  tendency.  They  include  jalap  and  resin  of 
jalap ;  scammony  and  scammony  resin  ;  resin  of  podophyllum  ; 
colocynth  ;  and  croton  oil.  /.  Gholagogue  purgatives.  These  act  as 
aperients  by  increasing  the  quantity  of  bile  in  the  intestines. 
Many  of  the  drugs  belonging  to  other  sub-divisions  have  also  a 
cholagogue  action;  while  other  remedies  which  have  no  direct  pui-'gative 
effect  increase  the  biliary  secretion.  It  will,  therefore,  be  more  con- 
venient to  consider  this  class  of  agents  in  relation  to  the  hepatic  system. 

8.  Intestinal  Sedatives  and  Antispasmodics. — Under  this  head  may  be 
mentioned  certain  agents  which  control  the  muscular  movements  of  the 
intestines,  subduing  them  when  they  are  excessive,  regulating  them 
when  spasmodically  disturbed,  and  inducing  intestinal  paralysis  under 
special  circumstances.  Many  of  the  carminatives  come  partially 
under  this  group,  but  the  drugs  deserving  particular  mention  are'opium 
and  belladonna,  with  their  alkaloids  morphine  and  atropine.  Diarrhoea 
is  often  partly  treated  by  this  class  of  agents. 

9.  Agents  for  diminishing  Intestinal  Fluids. — An  important  object  to 
be  kept  in  view  not  uncommonly  is  to  check  excessive  flow  of  various 
secretions  into  the  intestinal  canal,  as  well  as  of  serous  or  watery  fluid 
from  the  blood-vessels.  This  is  another  purpose  to  be  aimed  at  in  treat- 
ing many  cases  of  diarrhoea.  The  agents  include  a  number  of  astringents, 
which  will  be  more  conveniently  pointed  out  in  relation  to  that  symp- 
tom; and  opium.  Ipecacuanha  in  full  doses  is  iised  as  a  specific  remedy 
in  the  treatment  of  acute  dysentery. 

10.  Miscellaneoiis  agents. — The  accessibility  of  the  alimentary  canal 
affords  the  opportunity  for  using  numerous  agents  belonging  to  groujis 
not  specially  associated  with  this  system,  and  which  ai-e  either  brought 
into  direct  contact  with  the  mucous  sui'face,  thus  influencing  its  diseases, 
or  act  ujDon  the  contents  of  the  stomach  or  intestines.  Under  this  categorj- 
anthelmintics  properly  come,  which  are  employed  in  the  treatment  of 
intestinal  Avorms  and  certain  other  parasites ;  and  the  other  principal 
groups,  some  of  which  have  already  been  incidentally  alluded  to,  include 
antidotes  to  poisons  ;  antacids ;  demulcents  ;  absorbent  poAvders  ;  astx-in- 
gents  and  haemostatics ;  and  antiseptics  or  disinfectants.  Bichromate 
of  potassium  in  minute  doses  has  recently  been  specially  recommended 
by  Prof.  Eraser,  of  Edinburgh,  in  the  treatment  of  certain  gastric 
cases. 

11.  Methods  of  administration. — Remedies  intended  to  act  upon  the 
alimentary  canal  ai-c  obviously  in  the  large  majority  of  cases  best 
administered  by  the  mouth,  thus  gaining  access  directly  into  the 
stomach.  It  is  often  of  great  importance  to  pay  attention  to  the  kind 
of  preparation  Avhich  is  most  suitable,  the  quantity  of  any  draught 
which  is  given,  and  the  times  of  adlninistration  in  relation  to  meals. 
Eor  cei  lain  purposes,  or  under  particular  circumstances,  therapeutic 
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agents  are  introduced  into  tlie  lower  bowel  through  the  anus,  either 
in  the  form  of  enema  or  suppository  ;  or  occasionally  gaseous  substances 
are  tlius  injected.  Subcutaneous  injection  is  of  great  help  in  the  employ- 
ment of  some  agents  which  affect  the  alimentary  canal,  especially  when 
i-apidity  of  action  is  required,  or  when  there  is  any  contra-indication  to 
their  internal  administration. 

III.  Auxiliary  and  special  methods  of  treatment. — It  need 
scarcel}'^  be  said  that  the  treatment  of  aifecti(ms  and  symptoms  connected 
with  the  alimentary  canal  implies  much  more  than  the  administration  of 
the  agents  thus  far  considered,  but  it  must  suffice  here  to  offer  a  few 
general  remarks  on  this  part  of  the  subject.  1.  Obviously  diet  and 
everything  connected  therewith  is  of  pi'ime  importance,  and  always  de- 
mands careful  consideration.  2.  General  hygiene  is  often  of  great  conse- 
quence, as  regards  occupation,  exercise,  habits  of  life,  and  various  other 
matters.  3.  Attention  to  hahit  and  regularity  is  oi  much  help  in  relation 
to  the  functions  of  the  alimentary  canal,  and  this  principle  is  of  frequent 
application  in  treatment,  as  in  many  cases  of  indigestion  or  con.stipation. 
4.  External  applications,  and  other  methods  of  treatment  pi-actised 
through  the  abdominal  wall,  are  of  conspicuous  service  under  a  variety  of 
circumstances.  Heat  and  cold,  counter-irritation,  mechanical  support, 
manipulation,  kneading  or  massage,  and  electricity  are  prominent 
examples  of  the  agents  thus  employed.  5.  Among  special  methods  for 
treating  the  alimentary  canal  may  be  mentioned  the  systematic  con- 
sumption of  a  quantity  of  hot  water;  washing  out  the  stomach,  or  lavage; 
and  the  injection  of  air  or  fluid  into  the  lower  bowel  for  certain  pur- 
poses, or  iri'igation  of  this  part.  6.  Operative  treatment  is  of  great  im- 
portance, especially  in  relation  to  the  intestine,  and  is  called  for  under 
a  variety  of  circumstances.  The  kind  of  operation  required  will  depend 
upon  the  nature  of  the  case. 


CHAPTER  XXXVI. 

ON  CERTAIN  GASTRIC  SYMPTOMS  AND  FUNCTIONAL 

DISORDERS. 

It  will  be  expedient  to  discuss  briefly  the  chief  symptoms  connected 
with  the  stomach,  and  certain  functional  derangements,  before  dealing 
with  its  more  definite  disorders  and  diseases. 

I.  GASTRODYNIA— GASTRALGIA. 

iEtiology.— The  terms  gastrodynia  and  gastralgia  are  often  applied  to 
a  variety  of  painful  gastric  sensations,  but  more  strictly  they  are  asso- 
ciated with  a  neuralgic  affection  of  the  stomach,  which  was  fully  dealt 
with  by  Dr.  Cliftbrd  Allbutt  in  the  Goulslonian  Lectures  for  1884-.  This 
complaint  is  chiefly  met  with  among  females,  especially  about  the  time 
of  puberty,  or  when  the  menstrual  functions  are  declining.  The  con- 
ditions with  which  the  complaint  is  mainly  associated  are  physical 
exhaustion  and  debility ;  anaemia;  hysteria;  hypochondriasis;  nervous 
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exliaustion  from  various  causes;  gont  or  rheumatism;  and  uterine  or 
ovarian  derangements,  including  pregnancy.  Sedentary  habits  ;  liabitual 
constipation;  and  excessive  use  of  hot  tea  may  help  iu  originating  this 
affection.  Occasional!}'' it  is  one  of  the  eliects  of  jualaria;  and  in  rare 
instances  depends  on  central  nervous  disease.  The  "gastric  crises"  in 
locomotor  ataxy  are  of  a  gastralgic  nature. 

Symptoms. — The  prominent  symptom  of  gastralgia  is  epigastric  pain, 
varyino-  much  in  its  severity  and  characters,  usually  paroxysmal,  and 
coming  on  either  at  regular  or  irregular  intervals,  though  in  many 
cases  there  is  never  complete  relief.  The  attacks  are  not  infrequently 
nocturnal.  Duriug  the  paroxysms  the  suffering  may  be  extreme,  espe- 
cially in  cases  of  hysteria  or  gout.  Food  frequentl}"-  gives  decided  relief, 
the  pain  returning  as  the  stomach  becomes  empty.  Some  patients,  how- 
ever, suffer  intensel}^  when  they  take  anything,  or  after  particular 
articles,-  such  as  hot  tea,  and  the  suffering  after  food  may  be  so  great  as 
to  lead  to  abstinence  from,  and  subsequently  to  distaste  for  and  aversion 
to  iood— anorexia  nervoHa.  Pressure  generally  relieves,  especially  Avhen 
made  firml  y  and  continuously,  but  there  may  be  much  superficial  tender- 
ness or  hyperii?sthesia.  The  pain  often  radiates  along  the  spinal  nerves. 
Various  curious  sensations  may  be  complained  of  in  the  epigastrium,, 
such  as  sinking  and  the  like.  Symptoms  usually  regarded  as  dyspejitic 
are  habitually  present  in  most  cases,  such  as  acid  or  gaseous  eructations, 
voluminous  flatulency,  boi^borygmi,  heai-'tburn,  or  pyrosis;  Allbutt,  how-- 
ever,  looks  upon  these  phenomena  as  frequently  of  a  neurotic  character.. 
In  certain  cases  chronic  vomiting  may  be  a  disti-essing  symptom ;  and 
not  uncommonly  a  morbid  craving  is  felt  for  imjaro^ier  and  indigestible- 
articles  of  food.  Vomiting  is  sometimes  aclimax-.symptom  in  gastralgia, 
and  may  remain  after  this  complaint  has  passed  away.  The  bowels  are 
generall_y  very  constipated.  Frequently  other  neurotic  disturbances  are 
observed,  such  as  migraine,  asthma,  cardiac  disorder,  or  pseudo-angina 
pectoris.  In  some  instances  there  is  considerable  emaciation,  especially 
if  food  is  not  taken  ;  but  it  is  remarkable  w^hat  a  slight  degree  of  wasting- 
may  attend  the  chronic  vomiting  of  hysterical  cases.  Aortic  pulsation 
is  often  present. 

Diagnosis. — This  complaint  has  to  be  distinguished  chiefly  from- 
painful  forms  of  dyspepsia,  and  from  gastric  ulcer.  It  is  often  im- 
possible to  draw  a  line  between  the  former  group  of  cases  and  those  of 
gastralgia.  The  characteristic  features  of  ulcer  of  the  stomach  will  be 
pointed  out  in  relation  to  that  disease.  It  is  important  to  avoid  mis- 
taking gastric  crises  occurring  in  locomotor  ataxy  for  mere  gastralgia. 

Prognosis. — Gastralgia  is  frequently  very  difficult  to  cure,  and  may 
prove  serious,  especially  in  elderly  persons,  on  account  of  the  severity  of 
the  pain,  and  because  this  interferes  with  the  taking  of  food. 

Treatment. — General  treatment  is  usually  of  chief  importance  in 
gastralgia.  with  the  view  of  improving  the  nutrition,  the  quality  of  the 
blood,  and  tlie  state  of  the  nervous  system.  Arsenic  and  strychnine  are 
useful  drugs.  The  patient  must  be  encouraged  to  take  food;  and  too 
strict  dieting  frequently  does  more  harm  than  good.  Gastric  sedatives 
must  be  employed  cautiously,  but  the  judicious  use  of  certain  of  them 
may  afford  i-elief.  Constipation  frequently  needs  attention.  A  bella- 
donna plaster  worn  ovei'  the  epigastrium  is  beneficial  in  some  instances. 
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11.  SPASM  OR  CRAMP  OP  THE  STOMACH. 

.SItiology. — This  is  an  acute  alfection,  attended  with  painful 
spasmodic  contraction  of  the  walls  of  the  stomach.  It  may  be  excited 
by  indigestible  or  irritating  food  or  drink,  or  in  some  individuals  by 
particular  articles  of  diet,  ordinaz-ily  quite  harmless;  drinking  cold 
Avater,  or  indulging  too  freely  in  ices,  especially  when  the  stomach  is 
•empty ;  acrid  secretions  in  the  stomach  ;  flatulent  distension  ;  mental 
emotion  ;  and  gout. 

Symptoms. — There  is  intense  pain,  which  comes  on  suddenly  in  a 
series  of  paroxysms  with  remissions,  being  of  a  gi-iping  character.  It  is 
most  marked  near  the  pylorus,  but  may  be  felt  across  the  epigastrium, 
-  or  even  up  along  the  oesophagus.  Pressure  or  rubbing  gives  marked 
relief,  the  patient  either  sitting  up  and  pressing  firmly  over  the  stomach, 
lying  upon  the  abdomen,  or  tossing  and  rolling  about.  Often  a  feeling 
of  sickness  is  experienced,  and  the  pain  may  be  eased  by  vomiting.  More 
•or  less  prostration  is  frequently  observed ;  and  occasionally  even  severe 
collapse,  with  cold  and  clammy  sweats,  a  very  feeble  and  slow  pulse, 
and  fluttering  of  the  heart,  which  condition  may  actually  terminate  in 
death.  Sometimes  the  spasmodic  movements  of  the  stomach  can  be  seen 
or  felt  through  the  abdominal  wall.  If  they  persist  a  certain  degree  of 
soreness  and  tenderness  remains,  but  these  sensations  soon  pass  off. 

Treatment. —  Shou.ld  thei^e  be  any  irritating  materials  in  the  stomach, 
an  emetic  of  sulphate  of  zinc  or  mustard,  with  plenty  of  lukewarm  water, 
;should  be  given  immediately.  A  combination  of  bicarbonate  of 
sodium  or  carbonate  of  magnesium,  with  aromatic  spirit  of  ammonia, 
spirit  of  chloroform,  and  some  carminative,  will  generally  relieve  the 
pain.  A  little  spirit  with  hot  Avater  is  often  beneficial.  Sometimes 
opium  or  morphine  is  required.  The  continuous  external  application  of 
dry  heat  over  the  abdomen  is  most  soothing.  After  the  attack  it  may 
be  well  to  clear  out  the  alimentary  canal  by  means  of  a  hv'is^  purgative. 

III.  YOMITING— EMESIS. 

.Stiology. — The  act  of  vomiting  is  excited  either  through  some  reflex 
iiritation ;  or  by  a  direct  disturbance  of  the  vomiting-centre  in  the 
brain.  Its  numerous  causes  may  be  thus  arranged: — I.  Those  im- 
mediately acting  upon  the  stomach,  na,mely,  gastralgic  attacks;  irritating 
materials  in  its  interior,  whether  introduced  from  Avithout  or  formed 
there  ;  organic  diseases  ;  obstruction  at  the  cai^diac  or  pyloric  orifice  ; 
external  pressure  upon  the  organ ;  or  its  displacement,  as  in  the  case  of  a 
hernia  of  the  stomach  through  the  diaphragm.  2.  Bejlcx  irritation  from 
other  sources,  particularly  the  throat ;  the  intestines  ;  the  peritoneum ;  the 
female  genital  organs  (especially  in  connection  Avith  pregnancy)  ;  and 
the  testicles.  Reflex  vomiting  may  also  accompany  the  passage  of  a  gall- 
stone or  renal  calculus,  as  well  as  other  complaints  attended  with  severe 
pain.  It  may  be  induced  in  susceptible  persons  by  any  unpleasant 
smell,  taste,  or  sight;  or  even  by  a  sudden  light.  The  A'omiting 
Avhich  folloAvs  severe  fits  of  coughing,  especially  in  phthisis,  comes 
mainly  under  this  head,  but  is  partly  mechanical.  3.  Centric  or  cerebral 
vomiting.    The  chief  causes  coming  within  this  category  are  injury  to,  or 
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disease  of  tlie  brain  or  its  membranes,  especially  meningitis  ;  cerebral 
aiiicmia  or  congestion  ;  a  poisoned  state  of  the  blood,  the  poison  being 
either  introduced  from  -vvithout,  or  generated  within  the  body,  as  in 
various  febrile  disorders,  urfemia,  or  in  the  form  of  vomiting  i-esulting 
from  breathing  a  hot  and  tainted  atmosphere  ;  mere  nervous  shock 
or  frio"ht ;  hysteria  and  other  functional  nervous  derangements  ;  and 
the  thought  of  unpleasant  things.  With  I'egard  to  sea-aickness  and 
allied  forms  of  vomiting,  such  as  that  brought  on  by  swinging,  these 
certainly  come  mainly  within  the  cerebral  class,  but  several  theories  have 
been  propounded  to  explain  the  occurrence  of  this  symptom  under  such 
circumstances.  The  peculiar  movements,  the  appearance  of  objects  in 
motion,  and  the  unpleasant  odours  and  sights  usually  present,  probably 
all  aid  in  inducing  sea-sickness,  though  some  authorities  regard  it  as 
entirely  due  to  a  peculiar  disturbance  of  the  cerebral  cii'culation. 
Vomiting  is  a  prominent  symptom  in  migraine  or  sick-headache. 
Morning  sickness  is  often  associated  with  chronic  alcoholism,  being 
partly  the  result  of  the  presence  of  deleterious  materials  in  the  blood  ; 
partly  of  catarrh  of  the  throat  and  stomach,  the  former  giving  rise  to 
tits  of  cough.  It  must  not  be  forgotten  that  malingerers  can  sometimes 
■excite  vomiting  at  will. 

Clinical  Investigation  and  Characters. — It  is  frequently  requisite 
to  make  a  thorough  investigation  with  i-egard  to  vomiting,  in  order  to 
arrive  at  a  correct  diagnosis  as  to  its  cause,  the  following  particulars 
being  noted  : — 1.  The  times  and  frequency  of  its  occui'rence.  2.  The 
circumstances  under  which  it  takes  place,  whether  spontaneously  ;  only 
when  the  stomach  is  empty  ;  after  any  food  or  drink,  or  only  after  certain 
articles  or  meals,  it  being  important  also  to  ascertain  sometimes  the 
quantity  necessary  to  induce  vomiting,  and  how  soon  it  follows  the 
introduction  of  the  materials  which  excite  the  act ;  in  connection  with 
some  obvious  reflex  or  centric  cause,  such  as  cough,  irritation  in 
the  throat,  severe  pain,  a  bad  smell  or  taste,  smoking-,  drinking, 
■or  mental  disturbance  ;  in  certain  positions,  or  on  change  of  posture. 
It  must  not  be  forgotten  that  many  poisons  excite  vomiting, 
■and  susjiicious  cases  might  come  under  observation  needing  com- 
plete and  cautious  investigation  as  to  substances  which  had  been 
taken  into  the  stomach,  or  some  of  these  might  be  required  for  chemical 
•examination.  3.  The  sensations  preceding  and  accompanying  the  act, 
especially  noting  if  there  is  any  feeling  of  nausea,  as  well  as  its  degree ; 
giddine.ss  ;  prostration;  or  pain.  4.  The  manner  wi  ivliich  the  act  is  per- 
formed, this  being  determined  by  personal  inspection,  if  possible, 
especially  remarking  if  it  appears  to  be  originated  voluntarily  ;  and 
whether  it  is  performed  easily,  or  with  more  or  less  straining  and  retching. 
5.  The  after-effects,  particularly  as  regards  the  relief  of  gastric  pain  or  its 
intensification  ;  and  the  influence  iipon  cerebral  symptoms.  It  may  be 
mentioned  here  that  the  mere  violence  of  vomiting  may  occasion  serious 
lesions,  such  as  rupture  of  the  stomach  or  of  a  blood-vessel,  cerebral 
apoplexy,  or  hernia,  and  it  often  leaves  a  sense  of  soreness  over  the  abdo- 
men. .6.  Examination  of  the  vomited  matters.  This  is  of  the  utmost  im- 
portance, and  ought  never  to  be  neglected,  and  the  same  remark  applies  to 
materials  discharged  by  regurgitation  or  eructation,  or  brought  up  by  the 
stomach-pump.  The  chief  points  to  be  noticed  are : — a.  The  quantity 
rejected.  h.  The  taste,  as  perceived  by  the  patient.  c.  Odour, 
d.  (I enaral  physical  characters,  to  colour,  and  as  to  the  matei'ials  of 
which  the  vomited  matters  consist,  whether  of  different  kinds  of  food, 
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unaltered  or  in  various  stages  of  digestion,  decomposition,  or  fer- 
mentation; unusual  substances  introduced  from  without;    blood  or 

altered  blood  ;  gastric  juice  ;  watery  fluid  ;  mucus  ; 
biliary  matters;  fjeces ;  or  morbid  materials,  sucJi 
as  calculi,  worms,  hydatids,  portions  of  growths,  oi- 
pus.  It  is  also  desirable  to  observe  wliethor  tlic 
vomit  is  frothy  or  yeasty-looking.  e.  ChemicaJ 
characters.  The  reaction  should  always  be  taken  ; 
aud  in  certain  cases  it  might  be  desirable  to  make  a 
chemical  analysis,  in  order  to  determine  the  presence 
Fig.  27."  l^roducts  of  digestion  or  fermentation,  various 

Sarcincc.  gases,  bile,  sugar,  urinary  compounds,  or  inorganic 

or  organic  poisons.  Of  course  in  any  case  of  sus- 
])ccted  poisoning  a  complete  analysis  of  this  kind  must  he  perfoi-med. 
/'.  A/icroscopical  characters.  The  cbief  microscopic  elements  to  be  looked 
for  in  vomited  matters  are  blood-coi-puscles,  pus-cells,  cancer-cells,  echino- 
cocci,  and  sarcina^  or  torula>.  The  mici'oscope  is  also  of  use  in  detecting 
certain  poisonous  substances.  Sarcina'{¥ig.  27)  ai'e  vegetable  organisms, 
and  appear  as  little  oblong  rectangular  bodies,  in  shape  resembling- 
minute  wool-packs,  being  divided  into  four  equal  parts  by  cross  lines 
■svhich  corresjDond  to  dissepiments,  tliese  being  again  subdivided  hj 
fainter  lines,  so  that  in  all  they  make  up  64  divisions,  each  ultimate 
particle  consisting  of  an  elementary  square  cell.  They  are  only  found 
in  acid  vomit,  which  usually  presents  well-marked  signs  of  fermenta- 
tion, and  are  most  frequently  observed  in  connection  with  pyloi-ie 
obstruction. 

Treatment. — Vomiting  occui\s  under  such  a  variety  of  circumstances 
that  little  more  can  be  done  here  than  to  indicate  the  general  principles 
upon  which  its  treatment  sbould  be  conducted.  1.  The  cmise  must  be- 
sought out,  and  removed  if  possible.  Thus  an  emetic  is  not  uncommonly 
one  of  the  best  remedies,  in  order  to  clear  out  the  stomach  of  irritant 
matters.  Any  reflex  excitement  must  also  be  subdued.  Patients  should 
be  told  to  aid  A'oluntarily  in  suppressing  vomiting  as  much  as  they  can  ; 
being  also  warned  against  bringing  it  on  by  coughing  or  any  such  act. 
2.  Attention  to  diet  is  all  important.  By  withdrawing  food  altogether, 
or  only  giving  very  small  quantities  of  cool  or  iced  liquids,  especially 
milk  with  lime-water  or  soda-water,  or  brandy  with  weak  beef-tea  or 
beef -juice,  sickness  may  of  ten  be  effectually  stopped.  It  is  particularly 
necessary  to  enquire  into  the  feeding  of  cbildi-en,  as  vomiting  in  these 
subjects  is  so  commonly  due  merely  to  errors  in  this  respect.  Koumiss 
is  of  unquestionable  service  in  some  cases  of  vomiting ;  and  butter-milk 
in  others.  The  administration  of  artiticiallj'-  digested  food  frequently 
proves  of  great  benefit.  In  hysterical  vomiting  forced  feeding  is 
sometimes  required.  3.  It  maybe  useful  in  treating  vomiting  to  attend 
to  certain  general  matters,  such  as  position,  rest,  and  free  ventilation. 
Especially  is  this  the  case  witb  regard  to  cerebral  vomiting  and  sea- 
sickness, against  which  absolute  rest  in  the  horizontal  posture,  with  a 
free  supply  of  fresh  air,  may  affoid  some  protection.  Pressure  by 
means  of  a  girdle  across  the  abdomen  has  been  recommended  to  prevent 
sea-sickness.  4.  The  chief  direct  remedies  for  the  relief  of  vomiting  are 
the  sucking  of  small  lumps  of  ice  ;  effervescent  draughts  with  hydro 
cyanic  acid,  or  the  latter  with  a  small  quantity  of  mucilage  or  iced 
water;  iced  champagne  or  brandy  with  soda-Avater ;  opium,  either  in 
the  form  of  pill,  as  the  tincture  or  liquor  opii  sedativus  along  with  other 
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remedies,  or  in  an  enema  witli  starcli ;  mor[)liine  in  pill  or  solution,  or 
by  hypodermic  injection;  chloroform;  ci'easote  in  drop  doses  in  the 
form  of  pill;  sulphurous  acid,  sulphite  or  hyposulphite  of  sodium, 
carbolic  acid  or  sulpho-carbolates ;  and  nux  vomica  or  minute  doses  of 
strychnine.  Salts  of  bismuth,  magnesia,  solution  of  potash  or  soda, 
bicarbonate  of  sodium,  or  oxalate  of  cerium,  are  also  valuable  under 
certain  conditions.  Dr.  Ringer  recommends  in  many  forms  of  vomiting 
drop  doses  of  ipecacuanha  wine,  every  bour,  or  three  times  a  day 
according  to  circumstances  ;  in  others  he  finds  arsenic  useful.  In  some 
varieties  of  chronic  vomiting  oxide  or  nitrate  of  silver  in  minute  doses 
may  prove  beneficial.  Innumerable  remedies  bave  been  recommended 
for  sea-sickness,  including  cocaine,  phenazone,  and  nitrite  of  amyl.  It 
is  desirable  to  make  all  draugbts  intended  to  relieve  vomiting  as  small 
and  as  agreeable  to  the  taste  as  possible.  5.  External  applications  over 
the  epigastrium  are  sometimes  beneficial  in  treating  sickness,  especially 
sinapisms,  a  small  blister,  cold  by  means  of  tbe  ice-bag,  friction  witb 
chloroform  or  belladonna  liniment,  or  the  endermic  application  of 
morphine. 

lY.  H^MATEMESIS. 

.SItiology. — Blood  may  find  its  way  into  tbe  stomach  under  a  variety 
of  circumstances.  As  a  rule  it  comes  from  the  vessels  of  this  organ, 
being  usually  capillary  in  its  origin,  but  sometimes  due  to  the  erosion 
or  rupture  of  a  large  vessel ;  tbe  blood  may,  however,  be  derived  from 
other  sources.  The  causes  of  bgematemesis  may  be  thus  classified : — 
1.  IVawmahc,  from  external  violence  over  the  epigastrium.  2.  Diseased 
conditions  of  the  hlood,  especially  in  yellow  fever.  3.  Vicarious, 
particularly  in  connection  witb  deficient  menstruation.  4.  Injury  by 
foreign  bodies  or  destructive  chemical  agents  which  have  gained  access 
into  the  stomacb.  6.  Abnormal  conditions  affecting  the  stomach  itself. 
Thus  bseraorrhage  may  be  the  result  of  violent  vomiting  and  retching ; 
congestion  from  any  cause  ;  inflammation ;  ulceration  ;  cancer ;  or 
rarely  atheroma  of  the  vessels,  embolism  or  thrombosis,  or  varicose 
veins  in  the  stomach.  6.  Diseases  of  other  organs  and  structiires^ 
especially  those  in  the  vicinity  of  the  stomacb.  These  chiefly  act  by 
inducing  extreme  mechanical  congestion,  whicb  may  follow  any  great 
obstruction  of  the  portal  circulation,  but  especially  that  due  to  cirrhosis 
of  the  liver,  thrombosis  of  the  portal  vein  or  its  branches,  pressure  upon 
the  portal  trunk  or  vena  cava  inferior,  and  long-continued  cardiac  or 
pulmonary  aff'ections.  Acute  atrophy  of  tbe  liver  is  often  attended 
witb  hsematemesis,  which  is  then  mainly  due  to  the  state  of  the  blood. 
Splenic  disease  may  originate  this  symptom  in  both  ways.  Sometimes 
a  neighbouring  disease,  such  as  cancer  of  tbe  pancreas,  destroys  the 
coats  of  the  stomach,  and  thus  opens  its  vessels.  Occasionally  an 
abdominal  or  thoracic  aneurism  bursts  into  this  organ,  or  more  com- 
monly a  thoracic  aneurism  opens  into  the  oesophagus.  It  is  stated  that 
an  omental  hernia  may  drag  the  stomacb  downwards,  and  thus  cause 
haemorrhage  by  lacerating  the  mucous  membrane.  7.  It  must  not 
he  forgotten  that  blood  may  be  swalloioed,  coming  either  from 
the  cesophagus,  mouth,  throat,  nose,  or  respiratory  organs.  The 
hlood  of  animals  is  also  purposely  swallowed  sometimes,  either 
hy  hysterical  girls  or  by  malingerers,  being  afterwards  rejected  by 
vomiting. 

Z  Z 
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Symptoms. — Hemorrhage  into  the  stomach  may  not  be  attended 
with  aii}^  external  indications,  either  because  the  blood  is  poured  out  so  ' 
abundantly  as  to  kill  instantly;  or,  on  the  other  hand,  because  it  is  in  j 
very  small  quantity.    In  the  majority  of  cases,  but  not  always,  there  is  1 
either  some  obvious  cause  of  the  haemorrhage ;  or  it  is  preceded  by  I 
symptoms  referable  to  the  stomach,  or  by  signs  of  organic  disease  in  its  * 
vicinity.    Usually  the  blood  is  rejected,  either  by  a  mere  act  of  regui-gi- 
tation,  or  in  most  cases  by  more  or  less  violent  vomiting,  though  it  must 
be  remembered  that  this  act  may  be  the  cause  of  the  bleeding.  The 
quantity  of  blood  discharged  necessarily  varies  much,  and  it  is  generally 
more  or  less  mixed  with  food  and  other  materials.    Its  characters  are 
in  the  majority  of  cases  very  distinctive,  it  being  non-aerated;  brown 
or  black  in  colour ;  gruraous,  often  resembling  "  cofEee-grounds,"  soot, 
or  tar  ;  and  acid  in  reaction.    Should  the  blood  be  coagulated,  the  clots  i 
are  broken  up,  irregular,  firm,  and  heavy.    On  microscopical  examina- 
tion the  red  corpuscles  are  seen  to  be  much  altered  in  shape  or  destroyed,  ■ 
and  pigment  granules  are  abundant.    Most  of  these  chai'acters  depend  ' 
upon  the  action  of  the  gastric  juice  on  the  blood.    If  the  blood  is  dis-  \ 
charged  immediately  or  soon  after  its  escape  into  the  stomach,  it  may  j 
be  quite  bright  and  unaltered,  or  only  slightly  changed.    Commonly  1 
some  of  it  passes  on  into  the  bowels,  giving  rise  to  tarry  stools.    The  j 
general  symptoms  indicating  loss  of  blood  will  of  course  be  present  in  I 
proportion  to  the  extent  of  the  haemoi-rhage.  j 

Diagnosis. — The  most  important  matter  is  to  distinguish  between 
hcB-matemesis  and  hmnoptysis,  which  can  usually  be  done  by  a  considera-  , 
tion  of  the  following  points,  but  it  must  be  remembered  that  they  may  ] 
occur  together: — 1.  The  age  of  the  patient,  haematemesis  being  more  1 
frequent  later  in  life  than  hemoptysis,  except  in  the  case  of  young  , 
women  who  are  the  subjects  of  perforating  ulcer.    2.  The  previous  and 
existing  symptoms,  as  indicating  some  condition  likely  to  give  rise  to  one 
or  other  form  of  hemorrhage  ;  and  also  the  symptoms  immediately  pre-  i 
monitory  to  the  attack,  in  the  one  case  pointing  generally  to  the  stomach,  ' 
in  the  other  to  the  lungs.    3.  The  mode  of  discharge  of  the  blood,  whether  j 
by  vomiting  or  coughing.    It  must  be  remembered,  however,  that  j 
vomiting  may  be  excited  by  the  cough  in  hemoptysis ;  or  some  of  the 
blood  may  be  swallowed,  and  afterwards  rejected  from  the  stomach. 

4.  The  characters  of  the  blood,  as  already  described,  wnth  reference  to 
colour,  aeration,  general  aspect,  reaction,  and  microscopical  appearances. 

5.  In  hemoptysis  some  blood  usually  coJitimies  to  be  discharged  in  the  \ 
expectoration  for  a  certain  time  after  the  main  bulk  has  been  expelled  ;  i 
which  is  not  the  case  in  hematemesis.  6.  Along  with  hematemesis 
altered  blood  is  usually  seen  in  the  stools.  7.  Careful  physical  examina- 
tion will  often  reveal  some  organic  cause  likely  to  give_  rise  either  to 
gastric  or  pulmonary  hemoi^hage  ;  and,  in  connection  Avith  the  latter, 
there  may  be  rales  indicating  the  presence  of  blood  in  the  bronchial 

tubes.  i 

As  regards  the  cause  of  hematemesis,  this  can  only  be  made  out  by  a  i 

thorough  consideration  of  the  casein  all  its  details.    Blood  coming  fi-oni  | 

the  throat  or  nose  may  be  usually  detected  by  local  examination  of  these  | 

parts.    It  is  necessary  to  warn  against  mistaking  the  coloui-  due  to  | 

altered  bile  or  iron  for  that  of  blood.  r 

Treatment.— The  principles  of  treatment  in  hematemesis  are  the 

same  as  for  other  hemorrhages.    In  addition  to  bodily  rest,  the  stomach  j 

must  be  kept  in  a  state  of  absolute  repose  in  severe  cases,  nutriment  | 
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being  administered  only  by  the  rectum;  in  less  dangerous  cases  very 
sinail  quantities  of  cool  or  iced  liquids  being  alone  permitted.  The 
patient  should  swallow  small  lumps  of  ice  at  frequent  intervals.  The 
most  efficient  hcemostaiics  are  tannic  or  gallic  acid  or  acetate  of  lead  in 
full  doses,  combined  with  opium;  pyrogallic  acid;  hamamelis ;  oil  of 
turpentine  ;  tincture  of  perchloride  of  iron ;  and  ergotin,  ergotinin,  or 
sclerotitiic  acid  administered  subcutaneously.  It  is  necessary  to  warn 
ao'ainst  giving  any  medicines  by  the  stomach  if  they  are  not  actually 
required,  or  if  they  seem  to  cause  irritation.  Ice  may  be  applied  care- 
fully over  the  epigastrium.  It  is  very  important  to  check  any  violent 
efforts  at  vomiting,  by  means  of  hydrocyanic  acid  with  mucilage,  mor- 
phine internally  or  by  subcutaneous  injection,  or  an  enema  containing 
tincture  of  opium ;  at  the  same  time  a  sinapism  being  applied  over  the 
■epigastrium.  In  cases  of  capillary  hjemorrhage,  dependent  on  con- 
gestion of  the  stomach  from  portal  obstruction,  a  saliyie  purgative  is 
useful,  or  an  aperient  enema.  Should  stimulants  be  required,  they  are 
best  administered  by  enemata.  Vicarious  heemorrhage  must  be  treated 
■on  ordinary  principles. 


CHAPTER  XXXVII. 
DYSPEPSIA— INDIGESTION. 

Dtfficultt  and  imperfection  in  the  digestive  process  arise  under  a  great 
variety  of  circumstances,  either  in  connection  with  the  stomach,  the 
intestines,  or  both  ;  and  affecting  all  articles  of  diet  alike,  or  only  special 
elements  of  food.  In  ordinary  language  the  terms  dyspepsia  and  indiges- 
tion have  a  very  indefinite  meaning,  but  are  usually  associated  with  a 
group  of  symptoms  depending  upon  interference  with  the  gastric  diges- 
tion, and  in  this  sense  the  subject  will  at  present  be  mainly  considered. 
In  many  instances  such  symptoms  are  merely  due  to  functional  disturb- 
ance of  the  stomach,  or  at  all  events  no  obvious  organic  disease  can  be 
detected,  and  it  is  to  this  class  of  cases  that  the  above  expressions  are 
supposed  to  be  limited ;  similar  symptoms,  however,  are  commonly 
associated  with  different  forms  of  organic  mischief,  and  in  the  subsequent 
remarks  on  the  subject  these  structural  lesions  must  necessarily  be 
alluded  to.  It  will  thus  be  obvious  that  dyspepsia  is  not  an  independent 
disease,  and  every  case  in  which  digestive  disorders  are  complained  of 
demands  careful  study  and  investigation. 

33tiology. — The  causes  of  dyspepsia  in  general  may  be  conveniently 
grouped  under  certain  heads,  according  to  the  following  arrangement : — 

I.  Disorders  connected  with  the  diet,  namely,  excessive  eating  ;  too  rapid 
eating;  insufficient  mastication  and  ensalivation,  this  being  especially 
associated  with  the  habit  of  "bolting"  food,  or  being  due  to  absence 
or  irregularity  of  teeth,  particularly  in  old  people ;  irregularity  in 
meals,  or  too  frequent  feeding  or  the  reverse ;  and  improper  quality 
of  food.  The  last  may  depend  upon  the  nature  of  the  food  itself ;  the 
manner  in  which  it  is  cooked  ;  or  upon  its  having  undergone  fermenta- 
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tion  or  rlecomposiiion.  Liquids  iwi  imcoTnTnonly  cause  indigestion,  and 
-special  mention  must  l)e  made  of  tlio  habit  of  taking  much  soup  ;  of 
drinking  large  quantities  of  cold  water  or  other  fluid  with  meals,'  by 
which  the  gastric  juice  is  much  diluted  ;  of  excessive  indulgence  in  tea, 
or  sometimes  in  coffee;  and  of  abuse  of  alcohol,  particularly  when  spirits 
are  taken  at  frequent  intervals,  strong  or  but  little  diluted.  The 
injudicious  use  of  strong  condiments  with  food  sometimes  originates 
dyspepsia.  Idiosyncrasy  causes  some  individuals  to  suffer  after  special 
articles  of  diet,  which  are  usually  easily  digestible,  sucli  as  milk  or 
eggs. 

2.  Alterations  in  the  gastric  juice.  This  secretion  may  be  in  excess ; 
deficient,  even  to  complete  suppression  ;  or  of  abnormal  quality.  The 
principal  changes  in  quality  are  the  presence  of  excess  of  acid  ;  deficienc}^ 
or  absence  of  hydrochloric  acid,  pepsine,  or  both  ;  admixture  with 
abundant  mucus  secreted  by  the  stomach,  which  may  even  render  the 
gastric  juice  alkaline  ;  and  the  presence  of  unusual  constituents.  These 
alterations  result  fi'om : — a.  Organic  a.fections  of  the  stomach,  especially 
mechanical  congestion ;  gastric  catarrh  or  inflammation ;  degeneration 
and  atrophy  of  the  secreting  glands  ;  degeneration  of  the  vessels;  ulcera- 
tion ;  and  cancer,  h.  Morbid  conditions  of  the  blood,  as  in  renal  disease, 
diabetes,  pyrexial  conditions,  gout,  ansemia.  c.  General  tvant  of  tone, 
ivith  debility,  d.  Nervous  disttirbance.  Dr.  Clifford  Allbiitt  considers 
that  many  cases  of  so-called  dyspepsia  are  neurotic,  the  neurosis  causing 
disordered  work  and  secretions  in  connection  with  the  stomach. 

3.  Changes  affecting  the  movements  of  the  stomach.  The  expulsive  power 
of  the  stomach  may  be  interfered  with,  in  consequence  of  want  of 
muscular  or  nervous  tone,  dilatation,  or  pyloric  obstruction ;  or  its 
movements  are  inefficient  or  irregular;  or  the  food  passes  into  the 
duodenum  too  speedily,  before  it  is  properly  digested,  either  in  conse- 
quence of  undue  excitability  of  the  muscular  wall  of  the  stomach,  or  of 
imperfection  at  the  pyloric  orifice. 

It  is  by  influencing  the  secretory  and  motor  functions  of  the  stomach 
that  many  of  the  recognized  causes  indiTce  dyspepsia,  such  as  sedentary 
habits  ;  undue  exertion  either  just  before  or  after  a  meal ;  habitual  con- 
stipation ;  abuse  of  narcotics,  tobacco,  tea,  or  alcohol ;  excessive  study, 
emotional  disturbance,  or  any  form  of  mental  shock ;  and  venereal 
excesses.  Most  important  is  it  to  bear  in  mind  also  that  dyspeptic 
symptoms  may  be  entirely  due  to  disease  of  some  other  organ  than  the 
stomach  ;  and  in  any  case  not  yielding  to  proper  treatment,  the  condition 
of  the  principal  organs  should  be  thoi'oughly  ascertained. 

Symptoms. — In  the  first  instance  it  will  be  well  to  give  a  general 
outline  of  the  clinical  phenomena  w^hich  are,  in  different  combinations, 
observed  in  cases  of  dyspepsia;  and  then  to  indicate  the  "special 
characters  presented  by  the  main  varieties  of  the  complaint. 

Uncomfortable  or  painful  sensations  are  experienced  over  the  epigas- 
trium, chiefly  after  meals,  either  due  to  the  state  of  the  stomach  itself, 
or  to  its  being  irritated  or  distended  by  the  materials  formed  as  the 
result  of  the  imperfect  digestion.  Not  uncommonly  these  sensations 
are  also  complained  of  over  the  front  of  the  chest,  or  between  the 
shoulders.  There  is  little  or  no  tenderness  as  a  rule.  In  the  great 
majority  of  cases  appetite  is  impaired  or  lost;  some  patients,  however, 
have  an  inclination  for  food,  but  can  take  very  little,  or  they  are  obliged 
to  confine  themselves  to  certain  articles  of  diet;  while  others,  on  account 
of  the  discomfort  which  is  produced,  are  soon  satisfied.    Thirst  is 
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o'eiierally  absent,  bat  may  be  a  prominent  symptom.  From^  tbe  decom- 
position and  fermentation  of  food  result  (iatulent  distension,  with  a 
sense  of  fulness  and  weight  in  the  epigastrium,  acidity,  heartburn,  and 
eructations.  It  is  very  important  to  ascertain  the  characters  of  the 
eructations.  They  consist  of  gases,  various  liquids,  and  undigested  food. 
The  o-ases  are  either  tasteless  and  odoui-less,  resulting  from  fermentation  ; 
or  they  have  some  peculiar  smell  and  taste,  of  which  the  chief  are 
■those  resembling  tish  or  rotten  eggs,  both  being  associated  either  with 
deticiency  or  ai-rest  of  secretion,  and  the  last  being  directly  due  to 
decomposition  of  food,  and  the  formation  of  hydric  sulphide.  The 
principal  liquid  eructations  include  the  watery  iiuid  of  pyrosis ;  and 
matters  having  an  acid,  acrid,  rancid,  or  bitter  taste.  Acid  eructations 
indicate  either  that  gastric  juice  has  accumulated  in  the  stomach;  or 
more  commonly  that  the  contents  of  the  stomach  have  iindergone  acid 
fermentation.  Butyric  acid  imparts  the  rancid  characters.  Bitter 
eructations  are  probably  due  to  the  presence  of  bile.  N"ausea  is  felt 
in  many  cases  of  dyspepsia,  but  vomiting  is  not  a  frequent  symptom, 
though  some  patients  endeavour  to  excite  the  act  after  taking  food, 
in  order  to  relieve  their  discomfort.  The  bowels  are  usually  distui'bed 
in  their  functions,  as  indicated  by  constipation,  or  in  some  instances  by 
diarrhoea  ;  colicky  pains  ;  flatulence  and  borbox'ygmi ;  and  the  passage 
of  foetid  gas.  The  tongue,  mouth,  and  throat  are  generally  in  an 
abnormal  state,  but  they  present  different  appearances  in  the  diiferent 
varieties  of  indigestion.    The  breath  is  also  frequently  offensive. 

The  general  and  remote  symptoms  previously  described  as  being 
associated  with  disorders  of  the  alimentary  canal  are  often  present  in 
■different  combinations  in  dyspeptic  cases. 

It  will  be  convenient  in  this  connection  to  draw  attention  to  certain 
points  relating  to  the  process  of  gastric  digestion,  and  to  the  methods 
Avhich  have  been  introduced  for  its  clinical  study.  Investigations  as 
regards  the  acid  constituents  have  shown  that  in  the  digestion  of  an 
oi'dinary  meal  at  first  only  lactic  acid  is  present,  derived  from  the 
fermentation  of  carbo-hydrates,  or  directly  from  the  injesta.  Later  on 
■hydrochloric  acid  appears  and  increases  in  quantity,  until  at  the  end  of 
•the  process  it  is  the  only  acid  that  can  be  detected.  Hence  in  par- 
ticular cases  it  is  thought  desirable  to  examine  the  contents  of  the 
stomach  at  a  time  when  digestion  is  at  the  height  of  its  activity.  For 
'this  purpose  a  "trial  meal"  is  given  ;  Ewald  preferring  a  light  breakfast, 
Leube  and  others  a  "  trial  dinner."  After  a  definite  time  the  products  of 
digestion  ai-e  withdrawn  by  means  of  the  stomach-pump  or  syphon-tube, 
-and  filtered ;  the  filtrate  being  then  subjected  to  a  systematic  examination. 
The  reaction  is  first  taken ;  then  free  hydrochloric  is  tested  for,  and  its 
•quantity  estimated,  which  are  the  most  important  points  to  determine. 
Other  acids  are  also  tested  for ;  as  well  as  pepsin  and  pepsinogen  ; 
curdling  ferment  audits  zymogen;  and  the  condition  of  the  albuminoids 
and  starch.  The  details  of  this  procedure  are  quite  beyond  the  pro- 
vince of  this  work,  but  it  may  be  stated  that  the  most  delicate  test  for 
free,  hydrochloric  acid  is  that  of  Giinzburg,  which  consists  of  a  mixture 
of  phloroglucine,  2  parts;  vanilin,  1  part;  and  absolute  alcohol,  30 parts. 
This  will  give  a  deep-crimson  crystalline  deposit  if  free  hydrochloric 
-acid  be  present ;  or  a  splinter  o£  wood  soaked  in  this  solution,  and 
heated,  will  change  to  a  red  colour  when  brought  into  contact  with  the 
acid.  Lactic,  butyric,  and  other  acids  are  detected  by  their  usual  tests. 
The  proportion  of  free  hydrochloric  acid  is  determined  by  neutralization 
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■with  a  standard-RolutioTi  of  caustic  soda.  This  acid  is  deficient  in 
various  conditions  in  Avliich  tlie  process  of  digestion  is  impaired,  as  well 
as  in  some  gastric  neuroses,  and  in  cbronic  gastric  catai-rli ;  while  it  is 
absent  in  most  cases  of  cancer  of  the  stomach,  and  in  atrophy  or 
degeneration  of  the  gastric  mucous  membrane.  Increase  in  its  quantity 
may  be  due  to  hyper-secretion  of  gastric  juice  when  food  is  taken  ;  or 
to  its  accumulation  during  the  intervals,  as  in  some  nervous  diseases, 
such  as  hysteria  and  locomotor  ataxy.  Gastric  acidity,  however,  is 
generally  due  to  excess  of  lactic  and  other  acids,  the  products  of  fer- 
mentation. 

In  order  to  determine  the  rapidity  of  gastric  digestion  with  some 
approach  to  exactness,  as  representing  the  activity  of  the  gastric  juice,, 
and  of  the  movements  of  the  stomach,  the  plan  is  advocated  of  intro- 
ducing materials  into  this  organ,  and  then  determining  the  earliest 
period  at  which  they  can  be  detected  in  certain  seci^etions.  For 
instance,  salol  is  not  decomposed  into  salicylic  acid  until  it  reaches  the 
intestine,  and  this  acid  can  then  be  immediately  recognized  in  the 
urine.  The  time  which  elapses  after  salol  is  given  befoi^e  the  acid  can 
be  detected,  is  supposed  to  indicate  how  long  it  has  remained  in  the 
stomach.  Capsules  containing  iodide  of  potassium,  tied  down  with 
threads  of  fibrin,  are  also  employed  in  a  similar  way.  When  this  drug 
is  administered  in  the  ordinary  way,  the  iodine  can  be  detected  in  the 
saliva  in  from  six  and  a  half  to  eleven  minutes.  Any  additional  time 
before  it  appears  is  supposed  to  represent  that  which  is  required  to  dis- 
solve the  threads  of  fibrin  by  the  gastric  juice.  It  cannot  be  said  that 
these  and  similar  methods  of  investigation  are  of  much  jDractical  use  up 
to  the  present  time. 

Varieties. — Many  attempts  have  been  made  to  classify  cases  of 
dyspepsia,  but  for  practical  purposes  it  will  be  sufficient  to  adopt  the 
following  arrangement : — 

I.  Acute  Dyspepsia. — This  may  come  on  in  an  individual  habituall}'- 
quite  free  from  dj-speptic  symptoms;  or  it  may  be  merelj^  an  exacerba- 
tion of  a  previously  existing  morbid  state'.  It  is  difficult  to  determine 
precisely  what  the  morbid  condition  is  in  many  cases  of  so-called  acute 
dyspepsia,  but  unquestionably  in  a  good  number  of  such  cases  there 
is  gastric  catarrh  ;  while  others  are  merely  instances  of  migraine  or  sick- 
headache.  Some  cases  are,  however,  true  examples  of  siviple  dyspepsia, 
arising  either  from  some  en-or  in  diet;  or  as  the  result  of  interference 
with  the  secretion  of  gastric  juice,  owing  to  nervous  disturbance  from 
emotion,  over- exertion,  or  other  causes. 

The  symptoms  diifer  much  in  intensity  and  duration,  but  are  liable  to 
be  particularly  severe  in  children.  They  come  on  shortly  after  a 
meal,  usually  in  about  three  or  four  hours,  and  are  more  or  less  of  the 
following  nature  : — Uneasiness  or  pain  in  the  epigastrium,  with  a 
feeling  of  heaviness  and  fulness,  or  sometimes  cramp-like  sensations, 
but  no  tenderness;  complete  distaste  for  food;  thirst;  nausea,  or 
vomiting  of  undigested  food  and  other  matters,  such  as  mucus,  acids, 
or  bile,  which  afl'ords  relief ;  eructation  of  gases,  either  tasteless  and 
odourless,  or  like  rotten  eggs,  as  well  as  of  acids  ;  heartburn ;  a  lai-ge 
and  moist  tongue,  covered  with  a  thick  white  or  yellow  fur,  and  some- 
times presenting  enlarged  and  red  papilla^;  disagreeable  taste  and 
breath  ;  constipation  usually,  but  rccasicnally  diarrhoea  with  colicky 
pains.  The  general  symptoms  are  u.sually  very  pronounced,  and  there 
is  not  uncommonly  a  sense  of  marked  illness  and  deiiression,  with  a. 
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certain  degree  of  pyrexia,  the  skin  being  dry.  Heri^es  about  the  face 
or  o-enei'al  urticaria  may  break  out.  The  urine  i.s  generally  concentrated, 
and  deposits  lithates ;  occasionally  there  is  slight  albuminuria.  In 
infants  there  may  be  high  fever  or  convulsions. 

Treatment. — The  treatment  of  acute  dyspepsia  is  similar  to  that  of 
the  slighter  cases  of  acute  gastric  catarrh,  which  will  be  presently 
described.  It  is  important  to  i-emove  speedily  all  irritant  matters 
from  the  alimentary  canal,  by  means  of  emeiics  or  aperinnts. 

II.  Cbhonic  Dvsi'UPSiA. — 1.  Atonic. — Most  of  the  ordinary  cases  of 
dyspepsia  belong  to  this  variety,  and  the  symptoms  depend  more  imme- 
diately upon  atony  of  the  stomach,  the  muscular  activity  of  the  organ 
being  impaired.  The  gastric  jaice  is  also  often  deficient ;  and  the  glands 
may  be  atrophied.  The  sensations  in  the  epigastrium  are  mainly  those 
of  Aveight,  fulness,  and  discomfort  after  food,  without  actual  pain  or 
tenderness,  pressure  often  affording  relief.  Not  uncommonly  there  is  in 
the  intervals  a  constant  sense  of  sinking  in  the  epigastrium.  Occasion- 
ally oesophagismus  is  experienced.  There  is  a  disinclination  for  food, 
and  also  not  infrequently  for  drink.  Digestion  is  much  delayed,  and 
dilferent  gases  are  formed  in  excess,  as  well  as  acids  and  rancid  matters, 
there  being  hence  much  flatulence,  with  various  eructations.  The  tongue 
is  large  and  marked  with  the  teeth,  pale,  flabby,  moist,  and  usually  more 
or  less  furred,  but  it  may  be  quite  clean.  The  mouth  and  throat  are  also 
often  pallid,  flabby,  and  relaxed;  and  the  breath  is  genei-ally  disagree- 
able. As  a  rule  there  is  habitual  and  obstinate  constipation,  the  stools 
being  firm,  pale,  deficient  in  bile,  and  ofliensive.  The  general  symptoms 
are  well-marked  usually,  the  pulse  being  feeble,  wanting  in  tone,  and 
easily  hurried ;  the  skin  cool,  soft,  and  clammy,  with  a  tendency  to  cold- 
ness of  the  feet  and  hands ;  and  the  urine  often  abundant  and  watery. 
The  nervous  symptoms  incline  chiefly  to  languor,  apathy,  and  indisposi- 
tion for  any  efl^ort.  Oppi'ession  across  the  chest,  shortness  of  breath, 
cough,  and  palpitation  are  often  complained  of. 

2.  Irritative.  — Proha.h\j  in  the  form  of  dyspepsia  thus  named  a  con- 
dition of  chronic  gastritis  is  often  present  to  a  slight  degree.  Actual 
pain  or  a  sense  of  burning  is  experienced  in  the  epigastrium,  increased 
by  food,  and  generally  accompanied  with  a  little  tenderness.  Heart- 
burn and  acidity  are  also  common  symptoms.  Appetite  is  impaired ; 
but  thirst  is  usually  felt,  especially  for  cool  drinks.  Occasionally 
vomiting  takes  place,  or  it  is  excited  in  order  to  relieve  symptoms; 
while  nausea  is  often  felt.  Eructations  are  fi-equent,  but  are  not 
ofi'ensive  as  a  rule.  The  tongue  tends  to  be  contracted  and  red, 
especially  at  the  tip  and  edges,  with  enlarged  jjapillaj ;  it  may  either  be 
fuiTed  or  clean.  The  throat  also  is  frequently  in  an  irritable  condition, 
being  reddened  and  granular,  or  sometimes  presenting  follicular  ulcers. 
Though  constipation  is  the  rule,  from  time  to  time  diarrhoea  with 
colicky  pains  is  apt  to  set  in.  The  skin  tends  to  be  hot  and  dry,  the 
palms  and  soles  having  a  bui-ning  sensation;  and  sometimes  a  cutaneous 
eruption  breaks  out.  The  pulse  is  frequent.  The  ui'ine  is  also  con- 
centrated and  deficient  in  quantity,  depositing  lithates  on  standing. 
The  nervous  disturbance  is  chiefly  in  the  direction  of  irritability  and 
petulance,  with  restlessness.    There  may  be  considerable  emaciation. 

3.  Nervous  —  A.  variety  of  dyspepsia  has  been  described  by  this  term, 
observed  chiefly  in  young  women,  in  which  the  prominent  symptom  is 
pain  after  food.  It  seems  to  be  merely  a  form  of  gastralgia ;  and  may 
either  exist  alone,  or  associated  with  other  synqitoms  of  dyspepsia. 
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4  One  form  of  imperfect  digestion  deserves  special  notice,  which  is  by 
no  means  uncommonly  met  with,  in  which  there  is  an  excellent  appetite, 
and  no  particularly  unpleasant  sensations  are  felt  after  meals,  but  almost 
as  soon  as  food  is  taken  it  seems  to  pass  out  of  the  stomach,  either 
owing  to  undue  irritability  of  the  muscular  coat  of  this  organ,  or  to  in- 
competency of  the  pylorus ;  then  rapidly  traverses  the  intestines,  giving 
rise  to  borborygmi  and  colicky  pains  ;  and  is  speedily  followed  by 
diarrhoea,  the  stools  consisting  chiefly  of  undigested  food.  Hence  there 
is  a  constant  craving  for  food,  and  a  sense  of  considerable  exhaustion  or 
prostration  is  often  experienced  after  the  bowels  have  acted.  In  many 
instances  this  course  of  events  only  occurs  the  first  thing  in  the  morn- 
ing; in  others  it  follows  every  meal,  and  may  thus  cause  serious  loss  of 
flesh  and  weakness.  In  some  cases  of  this  kind  which  have  come  under 
my  notice  the  symptoms  have  been  apparently  due  to  the  habit  of 
excessive  smoking  ;  to  over-indulgence  in  hot  tea;  or  to  abuse  of  alcohol. 
They  may  also  have  a  nervous  origin. 

Diagnosis. — Many  cases  come  under  observation  in  practice,  which 
obviously  belong  to  the  class  of  chronic  dyspeptics.  It  is  then  necessary 
to  determine  what  form  of  dyspepsia  is  present,  and  what  the  condition 
really  signifies ;  and  to  what  causes  it  is  due.  The  two  chief  varieties, 
namely,  the  atonic  and  irritative,  are  mainly  separated  from  each  other 
by  the  difference  in  the  intensity  and  characters  of  the  sensations  in  the 
epigastrium;  the  conditions  of  the  tongue,  mouth,  and  throat;  the 
absence  of  thirst  in  the  atonic  form  ;  and  the  differences  in  the  degree  and 
character  of  the  general  disturbance.  Further,  diarrhoea  is  not  uncom- 
monly present  in  the  irritative  form  ;  while  in  atonic  dyspepsia  consti- 
pation is  generally  a  prominent  symptom.  With  I'egard  to  the  causes 
of  any  dyspeptic  symptoms,  these  can  only  be  ascertained  by  a  satisfac- 
tory enquii-y  into  the  history  and  habits  of  the  patient ;  and  a  thorough 
investigation  as  to  the  condition  of  the  various  organs,  as  well  as  of 
the  general  system.  It  is  pai-ticularly  necessary  to  recollect  that  such 
symptoms  may  depend  upon  a  state  of  gastric  catarrh  kept  up  by  portal 
congestion,  or  upon  some  general  or  remote  disease ;  or  that  they  may 
mark  the  early  stage  of  some  serious  organic  affection  of  the  stomach. 
The  examination  of  the  contents  of  the  stomach,  as  already  described, 
may  serve  to  show  what  is  actually  going  on  during  the  process  of 
digestion  in  a  particular  case. 

It  is  frequently  difficult  to  diagnose  between  mere  functional  dijqyepsia 
and  the  less  serious  organic  affections,  namely,  glandular  degeneration, 
chronic  gastric  catarrh  or  gastritis,  and  simple  dihitation.  I  have  already 
expressed  the  opinion  that  many  cases  of  so-called  irritative  dyspepsia 
are  merely  those  of  chronic  gastritis,  and  it  is  scarcely  practicable  to 
draw  any  positive  distinction  between  them.  The  more  serious  diseases 
of  the  stomach  are  as  a  rule  definitely  recognized  by  their  characteristic 
symptoms  and  signs,  which  will  be  described  in  i-elation  to  each. 

Prognosis.  — The  prognosis  in  any  case  of  chronic  dyapepsia  v^iU  depend 
mainly  on  the  time  the  symptoms  have  lasted  ;  their  causes,  and  whether 
these  can  be  removed  ;  and  the  ability  and  Avillingness  on  the  part  of 
the  patient  to  submit  to  appropriate  treatment.  When  indigestion  has 
become  established,  the  complaint  is  frequently  very  difficult  to  cure, 
especially  if  it  is  associated  with  permanent  organic  changes  in  the  coats 
and  glands  of  the  stomach,  with  conditions  keeping  up  venous  congestion, 
or  with  some  general  disease ;  or  if  the  patient  persists  in  pernicious 
habits.    Most  cases  may,  however,  be  restored  to  health  if  properly 
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attended  to,  or  at  all  events  they  may  be  mncli  improved.  If  there  is 
reason  to  believe  that  the  mucous  coat  of  the  stomach,  with  its  glands, 
has  undergone  serious  morbid  changes,  especially  as  a  consequence  of 
abuse  of  alcohol,  the  condition  is  much  more  serious.  Persistent 
dyspepsia  occurring  in  the  course  of  various  chronic  diseases  often 
materially  increases  the  gravity  of  their  prognosis. 

Treatment. — The  principles  of  dealing  with  the  alimentary  canal 
from  a  therapeutic  point  of  view  having  already  been  pointed  out,  it  will 
be  convenient  in  the  present  connection  to  discuss  more  in  detail  some 
of  these  principles,  so  far  as  they  are  applicable  to  chronic  disorders  of 
disfestion,  which  are  met  with  in  the  more  serious  diseases  of  the 
stomach,  as  well  as  in  cases  of  mere  dyspepsia. 

1.  Regulation  of  the  diet  obviously  demands  the  first  consideration 
in  all  cases.  This  involves  not  merely  directions  as  to  what  kinds  of 
food  should  be  taken,  but  also  with  regard  to  quantities,  intervals 
between  meals,  proper  mastication,  and  other  matters.  In  many  cases 
of  dyspepsia  this  regulation  of  diet  is  the  chief  thing  needing  attention, 
without  which  all  other  means  are  unavailing.  It  is  impossible  to 
point  out  all  the  modifications  required  in  different  forms  of  gastric 
derangement ;  but  there  are  certain  broad  rules  which  may  be  laid 
down.  In  all  cases  substances  which  are  knovtn  to  be  indigestible,  such, 
as  pastry,  cheese,  many  fruits  and  vegetables,  fresh  bread,  and  most 
made-dishes,  must  be  avoided,  plain  food  only  being  taken.  Meat  is 
decidedly  beneficial  in  atonic  dyspepsia,  fresh  beef  and  mutton,  not 
overdone,  being  the  kinds  of  meat  which  are  most  suitable.  Pork,  veal, 
and  salted  meats  must  be  forbidden.  In  proportion  to  the  degree  of 
-irritation  present,  and  especially  should  there  be  indications  of  chronic 
gasti-itis,  does  it  become  requisite  to  order  a  more  bland  and  easily 
digestible  diet.  In  such  cases  white  fish,  light  soups,  chicken,  game, 
calves'  feet,  sweetbread,  tripe,  the  yelk  of  eggs,  milk-puddings,  jellies, 
and  articles  of  this  kind  answer  best ;  and  it  is  often  more  advantageous 
to  give  food  in  small  proportions  at  i-ather  frequent  intervals,  than  in. 
any  considerable  quantity  at  a  time.  Hot  condiments  had  better  be 
avoided,  or  must  be  used  very  sparingly. 

The  question  of  drink  calls  for  special  notice.  Many  patients  suffer 
from  abuse  of  tea,  and  it  is  frequently  desirable  to  forbid  this  beverage 
absolutely,  and  order  cocoa  or  milk  instead,  the  latter  being  in  some 
cases  advantageou,sly  mixed  with  lime-water  or  soda-water.  Instruc- 
tions must  also  be  given  against  taking  lai'ge  quantities  of  cold  watei-, 
■especially  during  meals.  It  is  a  modern  fashion  to  drink  a  quantity  of 
YCYj  hot  watei',  with  food  or  at  other  times.  Some  dyspeptic  patients 
are  much  beneBted  by  avoiding  liquids  altogether,  and  only  taking  a  dry 
diet.  Any  abuse  of  alcoholic  drinks  must  of  course  at  once  be  put  a 
•stop  to.  A  glass  of  good  bitter  ale  or  stout  with  one  meal  daily  is  often 
beneficial  in  atonic  dyspepsia,  provided  it  does  not  cause  flatulence  ;  a 
moderate  amount  of  wine  may  also  be  useful,  just  before  and  with  food, 
especially  dry  sherry,  champagne,  claret,  or  hock.  In  some  cases  a 
small  quantity  of  good  brandy  or  whisky  auvSwers  best,  well-diluted  -tt  ith 
Home  table-water.  When  there  is  an  iri'itable  condition  of  the  stomach, 
the  use  of  stimulants  demands  special  care.  ' 

In  certain  gastric  cases  attended  with  severe  pam  after  food,  of 
':ourse  excluding  the  more  serions  painful  diseases,  it  is  sometimes 
requisite  to  insist  upon  patients  taking  their  meals  properly,  as  they 
will  otherwise  go  without  food,  and  are  thus  only  aggravating  the 


714 


THEORY  AND  PRACTICE  OF  MBDICINK. 


miscliief ;  minutely  divided  or  pounded  underdone  meat  is  beneficial  in 
many  of  these  cases.  It  may  even  be  necessary  to  have  recourse  to 
forcible  feeding.  Where  mastication  is  impracticable,  food  must  b© 
artiiicially  divided  before  it  is  taken  ;  and  in  the  case  of  old  people  and 
others  who  have  lost  their  teeth,  as  well  as  in  some  instances  Avhere 
individuals  have  very  irregular  teeth,  it  is  often  extremely  beneficial  to 
their  digestion  to  provide  them  with  an  artificial  set. 

In  some  gastric  cases  it  is  requisite  to  be  particular  as  to  the  elements 
of  food  which  are  permitted.  Thus,  if  there  is  much' tendency  to  acid 
fermentation,  starchy  substances  are.  contra-indicated.  The  value  of 
artificial  cligesiion,  or  peptonizing  the"  food  partially  or  entirely  before 
administration,  must  also  be  specially  noticed  in  this  connection. 

2.  The  next  matter  requiring  attention  in  general  hygienic  management. 
Many  cases  of  dyspepsia  and  other  gastric  affections  are  greatly  benefited 
by  attention  to  various  matters  coming  under  this  head,  such  as  the 
taking  of  a  due  amount  of  exercise,  though  not  immediately  before  or 
after  a  meal ;  avoidance  of  excessive  mental  work,  harassing  anxiety, 
and  brooding  over  symptoms  ;  mingling  in  cheerful  society;  change  of 
air  and  scene  ;  abstinence  from  injurious  habits,  such  as  intemperance 
or  excessive  smoking ;  promotion  of  the  action  of  the  skin  by  cold 
bathing  or  douching,  if  this  agrees,  or  by  an  occasional  warm  bath  or 
Turkish  bath  ;  and  the  wearing  of  warm  clothing,  with  flannel  next  the 
skin.  Courses  of  treatment  at  diffei^ent  Spas  are  often  of  great  service 
in  dyspeptic  cases. 

3.  Hh.e  medicinal  a.gents\\'h\ch.  dii-ectly  affectthe  stomach  andthe  process 
of  digestion  have  already  been  discussed,  and  it  will  be  sufficient  to 
mention  here  that  they  have  to  be  employed  in  various  combinations, 
according  to  the  indications  and  requirements  of  each  particular  case. 
They  belong"  to  the  groups  of  carminatives ;  gastric  sedatives ;  gastric 
tonics  ;  peptogens  or  anti-peptogens ;  and  artificial  digestants,  or  substitutes 
for  the  digestive  fluids.  These  agents  must  not  be  given  indiscrimi- 
nately, and  much  care  is  required  in  their  administration.  Those 
usually  employed  in  dyspeptic  conditions  of  an  atonic  nature  include 
alkalies,  namely,  the  solutions  or  bicarbonates  of  the  fixed  alkalies  ; 
carbonate  of  ammonium  or  aromatic  spirit  of  ammonia;  diluted  mineral 
acids,  especially  hydrochloric,  nitric,  nitro-hydrochloric,  and  phosphoric;, 
tincture  or  extract  of  nux  vomica,  or  strychnine ;  cinchona  or  quinine ; 
vegetable  and  aromatic  bitters ;  with  different  carminatives.  When 
giving  the  vegetable  bitters  it  is  desirable  to  begin  with  a  moderate 
dose,  as  they  are  sometimes  apt  to  disagi'ee  at  first.  Medicines  intended  to 
promote  gastric  secretion  are  best  administered  shortly  before  or  during 
meals,  especially  alkalies.  Acids  may  be  used  to  check  excessive  secre- 
tion, when  giveii  just  before  meals. 

When  there  are  signs  of  much  gastric  irritation  most  benefit  is 
usually  derived  from  sedatives,  such  as  some  preparation  of  bi.smuth, 
with  an  alkali  and  hydrocyanic  acid,  to  which  small  doses  of  solution 
of  morphine  may  be  added,  should  there  be  much  pain.  Sometimes, 
however,  minei-al  acids  act  well  in  this  condition ;  and  occasionally 
strychnine  is  useful.  JSTervous  dyspepsia  is  best  treated  like  gastralgia. 
In  that  variety  of  raal-digestion  in  which  the  food  passes  immediately 
out  of  the  stomach,  I  have  found  most  benefit  from  the  administration 
of  full  doses  of  a  salt  of  bismuth  shortly  before  meals,  combined  with 
tincture  of  opium  (lll^iij-vi). 

4.  Symptomatic  treatment  frequently  demands  attention  in  cases  where 
digestion  is  at  fault,  whether  associated  or  not  with  actual  organic 
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disease  of  the  stomacli.  The  chief  symptoms  which  may  call  for  inter- 
ference are  want  of  appetite;  pain;  nausea  or  vomiting  sometimes; 
hearthurn  and  acidity  ;  flatulence ;  eructations ;  pyrosis  ;  and  consti- 
pation or  diari-hoea.  The  treatment  of  several  of  these  conditions  is 
separately  considered  in  other  parts  of  this  work.  It  must  be  borne  m 
mind  that  gastric  symptoms. are  often  relieved  by  remedies  acting  upon, 
the  content's  of  the  stomach.  Pain  may  be  alleviated  by  opium,  mor- 
phine, hydrocyanic  acid,  belladonna,  or  spirit  of  chloroform  internally  : 
with  external '.appTications  over  the  epigastrium,  namely,  dry  or  moist . 
heat;  cold  in  some  cases  ;  anodyne  fomentations;  turpentine  stupes; 
sinapisms  ;  or,  if  the  pain  -is  continuous,  a  small  blister,  which  may  be 
dressed  with  morphine,  or  a  belladonna  or  opium  plaster.  Frequently 
painful  sensations  are  associated  with  flatulence  or  acidity,-  being 
relieved  on  removing  these  conditions.  Flatulence  and  eructations  are 
usually  much  diminished  by  the  use  of  the  medicines  already  considered,, 
as  well  a^  by  agents  which  prevent  fermentation  or  decomposition  of 
food.  Charcoal  alone,  or  a  combination  of  bismuth  with  freshly-pre- 
pared charcoal,  given  .after  meals,  is  often  efficacious  in  preventing  or 
relieving  flatulence  ;  as  well  as  such  remedies  as  asafoetida,  galbanum, 
musk,  valerian,  sumbul,  aromatic  or  fcetid  spirit  of  ammonia,  oil  of  rue 
or  cajeput,  and  peppermint.  Creasote,  carbolic  acid,  sulpho-carbolate 
of  sodium,  or  sulphite  or  hyposulphite  of  sodium  may  be  given  in  many 
cases  with  benefit.  Acidity  and  heartburn  are  more  immediately  relieved 
by  the  neutralizing  effect  of  bicarbonate  .of  sodium  or  potassium,  or  of 
magnesia  or  carbonate  of  magnesium ;  or  either  of  these  may  be  given 
before  meals.  Sir  William  Roberts  recommends  for  gastric  acidity  a 
lozenge  to  be  sucked,  containing  10  grains  of  bicarbonate  of  sodium, 
with  one  grain  of  chloride  of  sodium,  the  latter  to  act  as  a  sialogogue.. 
Frequent  acid  eructations  are  often  an  indication  for  mineral  acids,  to 
check  the  secretion  of  gastric  juice  ;  in  many  cases,  however,  they  are  due 
to  fermentation  of  food  from  deficiency  of  this  secretion,  and  the  conse- 
quent formation  of  lactic  and  other  organic  acids.  Pyrosis  is  usually 
checked  by  some  preparation  of  bismuth  in  full  doses,  combined  with 
alkalies  ;  or  compound  kino  powder  may  be  employed  with  advantage  in 
some  cases.  Recently  Prof.  Fraser  has  recommended  bichromate  of 
potassium  as  a  valuable  remedy  in  dyspepsia,  a  drug  previously  used 
by  Vulpian  and  others.  He  gives  it  in  doses  of  gr.  in  pill  or  solu- 

tion, three  times  a  day,  on  an  empty  stomach. 

Aperients  are  often  required  in  dysjoeptic  cases,  but  should  there  be 
habitual  constipation,  it  is  very  important  to  avoid  the  too  frequent 
employment  of  strong  purgatives.  Vichy,  Seltzer,  Priedrichschall,. 
Hunyadi  Janos,  -i^Esculap,  Rubinat,  and  other  aperient  mineral  waters 
are  often  very  serviceable  for  relieving  this  symptom  in  dyspeptic  cases. 

5.  It  must  not  be  forgotten  that  the  state  of  the  general  system,  as 
well  as  that  of  the  main  organs,  needs  due  consideration  in  all  cases 
of  dyspepsia.  Many  of  the  remedies  already  alluded  to  act  as 
general  tonics,  and  thus  aid  in  improving  digestion.  Among  the  con- 
ditions requiring  particular  notice  are  ansemia,  which  must  be  treated 
by  mild  feiruginous  preparations ;  hepatic  derangements,  calling  for  an 
occasional  dose  of  some  mercurial  preparation,  podophyllin,  or  other 
suitable  drugs  ;  gout ;  hysteria ;  the  malarial  cachexia  ;  and  renal  disease. 
Gastric  neuroses  are  often  much  benefited  by  the  administration  of  iron, 
strychnine,  arsenic,  and  other  nervine  tonics.  The  judicious  employment 
of  hydi'opathic  treatment,  massage,  or  electricity  may  be  of  great  service 
in  such  cases ;  as  well  as  in  various  dyspeptic  conditions. 
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CHAPTER  XXXVIII. 
ACUTE  GASTRITIS— ACUTE  GASTRIC  CATARRH. 

,  JEbiology. —  Exciting  causes. — 1.  The  ordinary  exciting  cause  of  acute 
inflammation  of  the  stomach  is  some  direct  irritation  of  it3  mucous  sur- 
face, either  mechanical  or  chemical,  and  set  up  hy  food  or  drink,  foreign 
bodies,  or  poisons.  Food  may  excite  inflammation  in  any  of  the  ways 
mentioned  under  acute  dyspepsia.  Certain  irritants  require  special 
notice,  namely,  very  hot  or  cold  substances  ;  alcoholic  liquids,  either  taken 
in  excess  or  insufliciently  diluted ;  strong  condiments  ;  tai'tar  emetic 
-or  other  preparations  of  antimony  ;  and  arsenic.  It  must  not  be  forgotten 
that  the  poisons  last  mentioned  may  be  administei-ed  intentionally ;  and 
that  arsenic  may  be  inhaled  from  certain  papers  used  for  papering  rooms. 
2.  More  or  less  gastric  catarrh  commonly  supervenes  in  the  course  of 
other  diseases,  especially  in  many  of  the  exanthemata,  cholera,  and 
yellow  fever;  and  somebimes  in  diphthei'ia,  pneumonia,  puerperal  fever, 
gout,  acute  rheumatism,  and  other  febrile  complaints.  .3.  The  membrane 
lining  the  stomach  maybe  affected,  along  with  other  mucous  surfaces,  as 
the  resiilt  of  taldng  cold.  4.  Drinking  a  large  quantity  of  cold  water 
while  the  body  is  heated  has  been  regarded  as  a  cause  of  gastric  catarrh. 
5.  It  has  been  stated  that  this  affection  occurs  occasionally  as  an 
epidemic,  attended  with  pyrexia.  6.  Gastritis  arises  in  connection  with 
starvation,  but  is  then  probably  set  uj)  indirectly. 

As  T-egards  predisposing  causes,  it  may  be  stated  that  children,  elderly 
or  feeble  jaei-sons,  and  those  who  habitually  suffer  from  a  disordered 
stomach,  are  more  liable  than  other  individuals  to  attacks  of  gastritis 
from  errors  in  diet  and  other  slight  causes. 

Anatomical  Characters. — Acute  gastritis  presents  very  different 
degrees  of  intensity,  and  special  forms  are  described,  under  the  names 
catarrhal,  erythematous,  and  phlegmonous  gastritis.  The  following  is  a 
brief  account  of  the  changes  which  may  be  met  with  in  different  degrees 
and  combinations.  Hyperemia  of  the  membrane  has  been  observed 
during  life  in  cases  of  gastritis  where  a  fistulous  opening  into  the  stomach 
existed,  but  it  may  completely  disappear  after  death.  The  redness  is 
punctiform  or  capillary,  and  usually  in  isolated  patches  ;  in  cases  of 
irritant  poisoning,  however,  intense  redness  may  be  seen  over  the  entire 
surface,  though  generally  more  marked  on  the  top  of  the  rugoe.  Small  ex- 
travasations are  not  uncommon.  There  is  tlie  usual  cloudiness  or  opacitj"- 
which  is  observed  in  mucous  inflammations,  with  swelling  and  thickening 
of  the  membrane,  and  diminution  in  consistence.  Superficial  erosions 
or  ulcerations,  and  follicular  ulcers  are  visible  in  many  cases.  In  ex- 
ceptional instances,  when  the  inflammation  is  very  intense,  sloughs  form, 
or  suppuration  is  set  up  in  the  submucous  tissue.  Very  I'arely  a  croupous 
or  diphtheritic  deposit  has  been  observed.  The  secreting  structures 
undergo  important  changes.  The  cells  and  nuclei  of  the  tubuli  become 
•enlarged  and  multiplied,  while  numerous  granules  and  fat-globules  form, 
so  that  the  tubuli  are  distended.    The  solitary  and  lenticular  glands  are 
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much  increased  in  size.  Gastric  juice  is  not  properly  secreted,  but  the- 
surface  of  the  membrane  is  usually  covered  with  a  thick  ropy  mucus, 
alkaline  in  reaction,  and  containing  a  large  number  of  young  cells. 
Between  the  glands  also  there  is  a  multiplication  of  cells,  the  lymphatic 
tissue  being  increased. 

It  will  be  readily  understood  that  the  appearances  vary  greatly,  accord- 
ino- to  the  intensity  and  cause  of  the  inflammation.    When  gastritis  is. 
the  result  of  irritant  poisoning,  it  often  presents  special  characters,  and 
deposits  of  the  poisonous  substance  may  be  observed,  or  actual  destruc- 
tion of  the  coats  of  the  stomach  may  take  place.    For  a  description  of' 
the  appearances  characteristic  of  the  several  poisons  reference  must  be- 
made  to  toxicological  works. 

Symptoms. — The  symptoms  attending  acute  inflammation  of  the 
stomach  are  usually  local  and  general,  but  they  exhibit  wide  differences 
in  their  intensity  and  gravity  in  different  cases.  The  morbid  change 
mav  vary  from  a  slight  superficial  cataiu-h  of  the  mucous  lining  to  an 
extensive  and  violent  inflammation,  and  the  clinical  phenomena  present 
corresponding  variations  in  degree. 

Local. — Epigastric  pain  is  almost  invariable  ;  and  may  be  very  intense. 
In  character  it  is  often  liot  and  burning,  or  it  shoots  in  different 
directions,  especially  towards  the  back.  In  some  cases  there  is  merely  a 
sense  of  aching  and  soreness,  or  uneasiness  and  weight.  These  sensations 
are  increased  hj  food,  by  the  act  of  coughing,  or  by  a  deep  inspiration. 
They  are  often  relieved  by  vomiting,  but  in  some  cases  this  act 
aggravates  the  suffering,  especially  if  accompanied  with  violent  retching-. 
When  the  pain  is  very  intense  there  may  he  spasm  of  the  abdominal' 
muscles.  Tenderness  is  always  present,  even  when  jiain  is  not 
complained  of  spontaneously,  or  there  may  be  a  sense  of  soreness. 
Nausea,  vomiting,  and  retching  are  prominent  symptoms,  anything  that 
is  swallowed  being  usually  rejected  at  once  in  severe  cases.  The  vomited 
matters  contain  altered  gastric  juice,  mncus,  saliva,  often  bile,  and  not 
uncommonly  a  little  blood  or  "  coffee-ground  "  material.  There  is  com- 
plete anorexia  ;  with  urgent  thirst  in  marked  gastritis,  particularly  for 
cool  drinks.  The  tongue  is  frequently  small,  red,  and  irritable,  especially 
at  the  tip  and  margins  ;  or  it  may  be  furred  in  the  centre,  and  smooth, 
with  a  tendency  to  dryness ;  or  large,  moist,  and  covered  with  a  white 
fur,  the  papilla?  being  enlarged.  The  mouth  is  slimy,  and  tends  to  dry- 
ness ;  and  there  is  an  unpleasant  taste.  Constipation  or  diarrhoea'may 
be  present,  according  to  the  state  of  the  intestines.  The  lips  are  some- 
times the  seat  of  herpes. 

General. — In  some  forms  of  gastritis  premonitory  symptoms  are 
observed,  such  as  chills  or  slight  rigors,  feverishness,  and  general  malaise. 
During  the  attack  pyrexia  is  frequently  present,  though  seldom  to  a 
marked  degree,  except  in  children,  with  restlessness,  headache,  nervous 
depression,  and  sleeplessness.  In  severe  cases,  and  especially  when  the 
inflammation  is  the  result  of  poisoning,  there  is  often  great  prostration 
and  collapse,  with  a  cold  and  clammy  skin,  pinched  and  anxious  features, 
and  a  very  rapid,  weak,  and  small  pulse.  Hiccup  is  sometimes  a  most 
troublesome  symptom  ;  and  the  breathing  may  be  much  hurried. 

Diagnosis. — The  symptoms  above  described,  if  present  to  any  marked 
degree,  are  quite  characteristic  of  gastritis  ;  but  in  mild  cases,  or  when 
mere  gastric  catarrh  occurs  as  a  complication  of  febdle  diseases,  it  may 
be  difficnlt  to  diagnose  this  affection  positively.  The  tongue  often  o-iyes. 
useful  indications  under  these  circumstances.     When  there  is  much 
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pyi^exia,  constituting  one  form  of  so-called  gadric  fever,  typhoid  fever 
may  be  simulated  at  first.  An  important  matter  bearing  upon  the  diag- 
nosis of  gastritis  is  the  determination  of  its  cause  in  any  particular  case. 
When  the  characteristic  symptoms  of  this  complaint  are  present  in  an 
intense  degree,  it  must  always  be  specially  borne  in  mind  that  they  may 
be  due  to  the  action  of  some  iri-itant  poison,  either  accidentally  introduced 
into  the  stomach,  or  intentionally  taken  or  administered. 

Prognosis. — Genei-ally  this  is  favouiable,  except  Avhen  the  ga.stritis 
is  the  result  of  poisoning  ;  or  when  it  as.sumes  a  severe  type,  and  attacks 
persons  who  are  weak,  very  old  or  young,  or  suffering  from  acute  febrile 
diseases.  In  some  cases  an  acute  or  subacute  gastric  catarrh  tends  to 
become  claronic. 

Treatment. — 1.  If  there  is  anything  in  the  stomach  causing  invitation, 
the  first  thing  to  be  done  is  to  get  rid  of  the  irritant,  by  means  of  an 
emetic  of  sulphate  of  zinc,  mustard,  or  ipecacuanha,  Avith  plenty  of 
lukewarm  water;  or  by  the  stomach-pump,  if  necessary.  A  purgative 
at  the  outset  is  often  useful,  such  as  blue-pill  or  calomel  followed  by  a 
black  draught,  castor-oil,  or  a  draught  containing  sulphate  and  car- 
bonate of  magnesium ;  or  in  some  cases  an  enema  may  be  given,  and 
repeated  from  time  to  time,  if  requii'ed. 

2.  The  patient  should  be  kept  in  bed,  in  cases  of  any  severity ;  and 
it  is  most  important  to  alloio  the  stomach  to  remain  in  a  state  of  rest, 
either  complete  or  partial,  according  to  the  severity  of  the  attack.  In 
dangerous  cases  no  food  should  be  given  by  the  mouth,  but  nutrient 
enemata  or  suppositories  administered.  If  food  is  permitted,  it  must  be 
entirely  of  a  liquid  character,  or  only  thickened  with  some  farinaceous 
substance,  and  given  in  small  quantities  at  regular  intervals.  Milk 
diluted  with  lime-water  or  soda-water,  or  mixed  with  a  little  arrow-root 
or  corn-flour,  weak  beef -tea,  or  mutton  or  chicken-broth,  are  the  most 
suitable  articles  of  diet.  Peptonized  ai"ticles  of  food  are  often  of  the 
greatest  value  ;  or  the  different  meat-juices  now  in  use  may  prove  ser- 
viceable. The  patient  must  be  prevented  from  drinking  large  quantities 
of  water,  which  is  usually  much  craved  for,  but  may  suck  small  lumps 
of  ice  at  frequent  intervals,  and  this  gives  much  relief.  As  a  rule 
alcoholic  stimulants  axe  not  required,  but  sometimes  brandy  in  small 
quantities,  well-diluted,  or  mixed  with  soda-water,  milk,  or  beef-tea, 
seems  to  be  decidedly  beneficial  ;  or  a  little  iced-champagne  with  soda- 
water  may  be  given.  Should  there  be  much  prostration,  considerable 
quantities  of  alcoholic  stimulants  may  be  called  for,  and  if  the  stomach 
will  not  bear  them,  they  must  be  administered  by  enema. 

3.  The  prominent  symptoms  in  gasti-itis  are  most  effectually  alleviated 
by  the  administration  of  antacids,  and  gastric  sedatives  or  anodynes. 
Among  the  most  serviceable  remedies  may  be  mentioned  a  combination 
of  some  preparations  of  bismuth  wnth  hydrocyanic  acid  and  opium  or 
morphine  ;  iced  effervescent  draughts,  with  hydrocyanic  acid  and 
tincture  of  cardamoms ;  opium  or  morphine  alone  ;  hydrocyanic  acid, 
1T\  iij-v,  with  a  little  mucilage  or  iced  water;  magnesia,  solution  of 
potash  or  soda,  or  one  of  the  alkaline  bicarbonates,  alone  or  in  com- 
bination with  some  of  the  other  remedies  mentioned.  One  or  other  of 
these  combinations  should  be  given  at  intervals  of  from  two  to  four 
hours,  according  to  circumstances,  and  it  is  desirable  to  make  each  dose 
of  the  medicine  as  small  in  quantity  as  possible.  The  alternation  of  an 
effervescent  mixture  with  a  pill  containing  opium  or  morphine  is 
frequently  attended  with  excellent  results.     In  treating  children  of 
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course  due  caution  must  be  exercised  in  employing  the  powei'ful  drugs 
just  mentioned.  In  severe  cases,  attended  with  much  pain  and  vomiting, 
it  will  be  best  not  to  give  any  medicine  by  the  stomach,  and  then  sub- 
cutaneous injection  of  morphine  may  be  of  the  greatest  service. 

4.  Local  treatment. — In  cases  of  severe  gastritis  it  might  be  advisable 
to  apply  a  few  leeches  to  the  epigastrium.  The  constant  application  of 
heat  and  moisture  over  this  regio7i,  by  means  of  poultices,  fomentations, 
or  spongio-piline,  is  highly  beneficial,  and  to  these  applications  anodynes 
may  be  added.  Cold  is  preferred  by  some  practitioners.  Sinapisms 
ai-e  sometimes  of  use,  but  more  severe  forms  of  counter-irritation  are 
of  doubtful  efficacy,  though  a  small  blister  a^jplied  to  the  epigastrium 
may  be  serviceable  for  relieving  symptoms  in  some  cases.  When 
gastritis  arises  from  retrocedent  gout,  an  attempt  should  be  made  to 
excite  inflammation  in  the  joints. 

5.  Much  care  is  needed  during  convalescence  after  gastritis,  as  regards 
diet,  hygienic  management,  and  medicinal  treatment.  Various  remedies 
recommended  for  the  more  chronic  gastric  complaints  are  of  much 
service  if  given  judiciously,  such  as  the  vegetable  bitters,  alkalies,  acids, 
pepsine,  and  preparations  of  iron.  The  state  of  the  bowels  must  be 
attended  to,  and  mild  aperients  administered  if  required.  Vichy  and 
Seltzer  waters  are  often  beneficial,  when  taken  in  moderation. 


CHAPTER  XXXIX. 

CHEONIC  DISEASES  OF  THE  STOMACH. 

I\  this  chapter  it  is  intended  first  to  give  an  account  of  each  of  the 
cluef  chronic  diseases  which  affect  the  stomach;  and  then  to  discuss 
generally  their  diagnosis,  prognosis,  and  treatment. 

I.  CHRONIC  GASTRITIS— CHRONIC  GASTRIC  CATARRH- 
FIBROID  DISEASE  OF  THE  STOMACH. 

Diiferent  pathological  conditions  are  included  under  these  terms. 
Thus  there  may  be  merely  mechanical  congestion  of  the  stomach  and  its 
consequences ;  or  a  catarrlial  inflammation,  which  is  of  very  common 
occurrence  ;  or  in  some  instances  probably  an  erythematous  condition 
exists,  though  some  regard  this  as  an  acute  change  supervening  on 
catarrhal  gastritis.  For  practical  polyposes  these  different  states  may 
be  conveniently  discussed  together.  Mention  may  also  be  made  here 
of  the  fibroid  or  cirrhotic  change  in  the  walls  of  the  stomach  which 
is  sometimes  met  with,  being  occasionally  of  considerable  extent,  but 
usually  localized. 

.aitiology. — In  its  more  or  less  chronic  form  gastritis   is  met 
with  : — 1.  Occasionally  as  the  sequel  of  an  acute  attacks    2.  As  the  result 
of  constant  or  repeated  irritation  of  the  stomach,  particularly  by  indigestible 
or  unmasticated  food,  too  frequent  meals,  abuse  of  tea,  alcoholic  excess 
purgatives,  stimulant  and  bitter  medicines,  hot  condiments,  and  arsenic. 
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3.  In^  connection  witli  otlier  chronic  organic  diseases  of  the  stomachy 
especially  cancer,  ulceration,  and  albuminoid  disease.  4.  From  inter- 
ference ivith  the  portal  circulation,  the  result  of  cardiac  or  hepatic 
disease,  which  leads  to  persistent  mechanical  congestion  of  the  stomach 
and  its  consequences,  5.  Associated  with  constitutional  or  general 
disorders,  particularly  phthisis,  renal  disease,  gout,  syphilis,  or  men- 
strual disorders.  Tlie  fibroid  change  has  been  sometimes  attributed  to 
injury. 

Anatomical  Characters. — The  mucous  lining  of  the  stomach  shows 
increased  vascularity,  and  the  vessels  may  be  permanently  distended  ; 
frequently  portions  of  the  surface  are  seen  to  be  grey,  slate-coloured,  or 
almost  black,  from  altered  blood-pigment.  Small  hajmorrhagic  erosions 
are  not  uncommon.  The  surface  is  often  covered  with  a  thick  tenacious 
mucus.  One  of  the  most  important  changes  is  a  thickening  of  the 
mucous  membrane,  accompanied  with  increased  firmness  and  toughness, 
sometimes  so  marked  that  it  has  a  leathery  feel.  More  or  less  opacity 
is  also  observed,  some  spots  appearing  quite  opaque  and  white.  Mam- 
millation  is  a  common  appearance  in  the  vicinity  of  the  pylorus  ;  and 
rarely  small  polypoid  formations  are  met  with.  The  intimate  changes 
which  occur  in  chronic  gastritis  have  been  described  bj  the  late  Wilson 
Fox,  S.  Fenwick,  Handfield  Jones,  and  other  observers  as  an  increase  in 
the  interstitial  tissue,  including  the  lymphatic  elements  ;  distension  of 
the  solitar}^  glands  ;  alterations  in  the  gland-structures  here  and  there, 
in  the  way  of  fatty  degeneration  and  destruction  of  their  epithelium, 
thickening  of  their  membrane,  contraction  and  puckering,  formation  of 
minute  cysts,  or  atrophy  ;  and  sometimes  fatty  degeneration  of  the  entire 
membrane  in  spots,  including  the  small  vessels.  The  fibroid  change  in 
the  stomach,  as  a  pronounced  disease,  may  be  limited  to  the  vicinity  of 
the  pylorus,  or  extends  to  a  variable  distance  beyond  this  part,  producing 
a  tough,  leathery  condition  of  the  coats,  and  leading  to  more  or  less 
pyloric  obstruction.  Rarely  the  whole  organ  is  affected ;  the  coats 
being  greatly  thickened,  but  especially  towards  the  pylorus,  and  the 
cavity  of  the  stomach  contracted.  The  submucous  tissue  is  chiefly 
thickened,  but  all  the  coats  are  involved  except  the  mucous  membrane, 
w^hich  appears  to  be  generally  healthy,  but  it  may  be  thrown  into  folds 
or  ulcerated.  This  condition  of  the  stomach  is  almost  always  accom- 
panied with  indications  of  acute  or  chronic  peritonitis. 

Symptoms. — The  local  symptoms  which  may  point  to  chronic 
gastritis  are  considerable  uneasiness  over  the  stomach,  amounting  in 
some  cases  to  actual  pain,  though  this  is  never  severe,  generally  increased 
soon  after  meals,  especially  after  taking  hot  or  spiced  articles  ;  a  certain 
degree  of  epigastric  tenderness  ;  a  sense  of  heat  and  burning,  sometimes 
extending  over  the  chest ;  frequent  heartburn  with  acidity,  and  acid  or 
gaseous  eructations  ;  impaired  appetite,  the  patient  being  soon  satisfied, 
though  there  may  be  a  feeling  of  emptiness  and  longing  for  food  ;  thirst, 
especially  for  cool  drinks,  often  most  marked  between  meals  and  in 
the  evenings  ;  a  small,  bright-red,  raw-looking,  and  sore  tongue,  with 
enlarged  and  red  papilla;,  or  the  last  condition  alone,  there  being  usually 
more  or  less  fur  as  well,  though  in  some  cases  the  tongue  seems 
abnormally  clean  ;  an  irritable  or  catarrhal  condition  of  the  lips,  mouth, 
and  throat,  sometimes  accompanied  with  aphthre  or  follicular  ulceration  : 
hot  and  disagreeable  breath  ;  intestinal  disturbances,  in  the  way  either 
of  constipation  with  pale  and  dry  stools,  or  of  diarrhoea  with  Henteric 
stools,  as  well  as  flatulence,  and  colicky  pains.    There  is  often  a  feeling 


ULCERATION  OF  THR  STOMACH. 


721 


■of  sickness,  but  actual  vomiting  is  only  common  in  certain  forms  of 
o-astric  catarrh,  namely,  when  it  is  associated  with  chronic  alcoholism, 
renal  disease,  or  portal  congestion,  sickness  being  then  frequently  a 
prominent  symptom  in  the  mornings  and  after  meals.  In  some  cases  a 
laro-e  amount  of  alkaline  mucus  is  brought  up,  when  the  aifection  is 
termed  gasfrorrhoja.  The  amount  of  hydrochloric  acid  produced  during 
gastric  digestion  is  diminished  in  cases  of  chronic  gastric  catarrh. 

The  c/eneral  system  suffers  more  or  less  as  a  rule,  there  being  the 
various  nervous  and  reflex  symptoms  previously  described,  often  accom- 
panied with  loss  of  flesh  and  debility ;  sallowness  or  a  tinge  of  jaundice  ; 
slight  pyrexia,  especially  in  the  evenings,  and  after  food  or  stimulants, 
accompanied  with  a  dry  and  harsh  skin,  a  sense  of  burning  in  the  palms 
and  soles,  and  flushing  of  the  face.  The  urine  is  frequently  abnormal, 
depositing  urates  abundantly,  or  in  some  cases  phosphates  or  oxalates. 
Cutaneous  erujDtions  are  not  uncommon. 

In  cases  of  extensive  fibrosis  of  the  stomach  a  tumour  is  formed, 
usually  situated  in  the  epigastrium,  occasionally  in  either  hypochondrium. 
It  is  smooth  ;  more  or  less  tender ;  usually  movable  from  side  to  side  ; 
not  absolutely  dull  on  percussion,  and  when  the  patient  drinks  freely  of 
soda-water,  the  note  becomes  more  tympanitic  (Fenwick).  Vomiting  is 
usually'  present ;  and  in  advanced  cases  hasmatemesis  is  not  uncommon. 

II.  ATROPHY  AND  DEGENERATION. 

It  must  suffice  to  draw  attention  to  the  fact  that  more  or  less  atrophy 
•of  the  mucous  membrane  of  the  stomach,  and  of  its  glands,  is  often  met 
with,  and  it  is  a  condition  to  be  borne  in  mind  in  persons  advancing  in 
years ;  and  also  as  an  accompaniment  of  other  diseases  of  this  organ, 
especially  cancer.  It  is  the  prominent  change  in  some  cases  of  "  idio- 
pathic anfemia,"  and  has  then  probably  resulted  from  fatty  degeneration. 
Albummoid  cZisease  is  very  common  in  the  stomach,  when  other  structures 
are  affected,  and  may  lead  to  tubular  gastritis,  hasniorrhage,  superficial 
ulceration,  and  dilatation  of  the  organ.  Free  hydrochloric  acid  is 
generally  absent  from  the  gastric  secretion. 

III.  ULCERATION  OF  THE  STOMACH. 

Apart  from  the  effects  of  gasti-itis  or  corrosive  poisoning,  acute  ulcera- 
lion  of  the  stomach  is  met  with  in  exceptional  cases,  as  the  result  of 
infective  conditions,  such  as  typhoid  fever,  pyemia,  and  erysipelas  ; 
after  severe  burns,  being  then  associated  with  duodenal  ulcer  ;  and  in 
the  later  stages  of  heart-disease,  especially  when  intense  congestion  of 
the  portal  system  is  produced.  It  seems  to  start  from  a  local  haemorrhage. 
These  conditions  are  usually  revealed  clinically  by  persistent  vomiting 
of  mucus  or  bloody  mucus  ;  or  by  the  occurrence  of  sudden  hEemorrhage, 
or  of  perforation  and  its  consequences. 

Gastric  ulceration  may  be  associated  with  albuminoid  disease ;  and 
extremely  rarely  it  is  of  a  tubercular  nature. 

Setting  aside  the  conditions  j  ust  indicated,  gastric  ulcer  is  an  important 
independent  lesion,  usually  running  a  more  or  less  chronic  course 
though  occasionally  acute,  to  which  attention  will  now  be  directed.  It 
IS  practically  convenient  to  distinguish  two  forms,  namely  (a)  the 
.  perforating  ulcer,  characterized  by  its  tendency  to  perforation ;  and 
(h)  the  chronic  tilcer,  which  is  attended  with  much  thickening  of  tissues 
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JEtiology  and  Pathology.— Fcnifilcs  arc  more  subject  to  gastric  1 
ulcer  than  males,  in  the  proportion  of  about  three  to  one,  but  chiefly  at  the  * 
beginning  and  cessation  of  menstruation.  The  lesion  is  most  common  be-  i 
tween  18  and  25  or  80  years  of  age  ;  and  in  advanced  life.    The  perforai-  i 
ing  ulcer  is  most  frequent  in  young  females ;  the  chronic  in  old  males.  \ 
Gastric  ulceration  has  been  attributed  to  intemperance,  bad  livino-,  a  i 
strain,  mental  anxiety,  and  numerous  other  causes,  but  generally  on  no 
adequate  grounds.    As  a  rule  the  morbid  condition  cannot  be  ti-aced  to  ; 
any  definite  cause.    One  or  more  ulcers  may  follow  dilatation  of  the  ' 
stomach  from  pyloric  obstruction.     The  condition  may  be  associated 
with  other  diseases,  such  as  cirrhosis  of  the  liver,  cardiac  disease 
granular  kidney,  phthisis,  or  syphilis.    Barely  gastric  ulcer  is  due  to  : 
local  pressure  by  a  tumour;  or  to  the  bursting  of  an  abscess. 

With  respect  to  the  pathology  of  gastric  ulcer  there  is  much  doubt,  but  I 
it  is  considered  by  most  authorities  to  originate  in  an  interference  Avith  j 
the  supply  of  blood  to  a  portion  of  the  mucous  membrane  of  the  .stomach, 
the  vitality  of  which  becomes  thus  impaired,  so  that  it  is  acted  upon  by  i 
the  gastric  juice  and  desti'oyed,  the  deeper  tissues  being  subsequently  ' 
involved ;  in  fact,  a  local  self-digestion  of  the  stomach  takes  place, 
especially  if  the  gastric  secretion  is  too  acid,  as,  according  to  some 
observers,  it  is  said  always  to  be  ;  and  Reigel  maintains  that  chronic 
ulceration  is  due  to  hyper-acidity  alone.  Imperfect  vascular  supply  may  | 
result  from  embolism  or  thi^ombosis  ;  degeneration  or  naiTowing  of  the 
small  arteries  ;  or,  it  is  affirmed,  local  spasm  of  a  vessel.     Obstniction  ] 
to  the  portal  system,  causing  venous  obstruction,  may  probably  help!in  ! 
the  production  of  gastric  ulcer.    Local  injury  to  the  mucous  membrane,  I 
a  limited  hfemorrhage,  or  sub-mucous  suppuration  may  be  the  starting  « 
point  in  exceptional  cases.    Some  pathologists  regard  ulceration  of  the 
stomach  as  being  invariably  the  consequence  of  inflammation.  Others 
lay  much  stress  upon  degenerative  or  other  changes  in  the  tissues  of  the 
mucous  membrane,  and  in  certain  cases  they  have  no  doubt  much 
influence.    Gastiic  ulcer  has  also  been  attributed  to  the  action  of  micro-  \ 
cocci,  which  have  been  found  in  its  margins.  i 

Anatomical  Characters. — The  perforating  ulcer,  or  the  early  stage  of  ; 
ulceration,  may  be  seen  in  varioiis  stages  of  destruction  of  the  coats  of  ] 
the  stomach,  beginning  with  the  mucous  membrane,  and  extending  to-  j 
wards  the  peritoneum.  Its  edges  are  even  and  clean-cut,  as  if  punched  | 
out,  without  any  thickening,  and  as  each  subsequent  coat  is  destroyed 
over  a  smaller  area  than  that  above  it,  the  ulcer  has  a  somewhat  conical  ' 
shape,  the  apex  being  next  the  peritoneum,  and  the  margin  of  each  j 
layer  being  Avell-defined.  The  floor  is  smooth,  but  may  be  sloughy  or  ' 
covered  with  extravasated  blood. 

After  a  gastric  ulcer  has  existed  for  some  time,  its  margins  and  floor  be- 
come progressively  more  and  more  thickened  and  indurated,  owing  to  the 
formation  of  a  nucleated  and  granular  substance,  which  subsequently  ' 
develops  into  imperfect  fibrous  tissue.  The  different  layers  become  ' 
matted  together  over  a  variable  extent,  but  the  ulcer  remains  distinctly  ; 
conical  or  funnel-shaped,  the  mucous  membrane  being  inverted.  Granu-  j 
lations  are  sometimes  seen  on  its  surface.  It  is  important  to  notice  that  | 
in  this  stage  of  the  ulcer  firm  adhesions  tend  to  form  between  the  j 
stomach  and  neighboui-ing  organs,  by  which  the  evils  of , perforation  are  i 
prevented.  I 

The  superficial  shape  of  gastric  ulcei-  is  usually  circular  or  oval  at  first,  : 
but  it  may  become  irregular,  either  from  extension  or  from  the  coales- 
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ceiice  of  two  or  moi-e  ulcers.  Tlus  size  i^eiiurally  varies  from  }  inch  to 
1  or  1^  inch  in  diameter,  but  it  may  reach  as  much  as  5  or  6  inches  in 
leno-th,  or,  on  the  other  hand,  is  so  minute  that  it  has  to  be  carefully 
son"ht  for.  Usually  there  is  only  one  ulcer,  but  two  or  more  are  some- 
times found,  or  cicatrices  of  former  ulcers  may  be  observed. 

The  most  frequent  seats  of  gastric  ulcer  are  the  posterior  surface,  the 
neio-hbourliood  of  the  smaller  curvature,  and  the  vicinity  of  the  pylorus; 
it  is  rare  on  the  anterior  surface,  near  the  greater  curvature,  or  at  the 
cardiac  end.  Old  chronic  ulcers  are  most  frequent  near  the  pylorus. 
"When  two  ulcers  are  present,  it  is  not  uncommon  to  find  them  opposed 
to  one  another. 

The  mucous  membrane  ai'ound  the  ulcer  mny  be  quite  healthy  ;  or  it 
presents  signs  of  htemoiu'liage  and  extravasation  of  blood,  polypoid 
vegetations,  or  acute  or  chronic  catarrh.  Microscopically  in  recent 
cases  Fenwick  has  generally  found  the  tubes  healthy;  and  there  is  never 
any  extensive  atrophy  of  the  secreting  structures  of  the  stomach. 

Cicatrization  frequently  occurs,  generally  by  granulation,  and  the 
cicatrix  may  be  either  smooth  or  jDuckered.  Occasionally  it  gives  I'ise 
to  much  thickening  and  contraction,  in  some  instances  leading  to  stric- 
ture, especially  at  the  pyloric  end,  or  causing  the  stomach  to  assume 
various  distorted  shapes.  Sometimes  a  gastric  ulcer  does  not  completely 
cicatrize  ;  or  it  heals  at  one  part,  while  extending  in  another  direction. 

Perforation  is  very  liable  to  happen  if  there  is  no  thickening  or  adhe- 
sion, especially  when  the  ulcer  is  so  situated  that  it  is  subject  to  much 
disturbance  by  movement  and  distension  of  the  stomach,  or  where  adlie- 
sions  cannot  easily  form,  as  in  the  anterior  wall  or  near  the  smaller 
curvature.  When  perforation  takes  place,  the  peritoneum  usually  forms 
a  small  slough,  and  then  gives  way  by  a  small  sharply-defined  or  slightly 
torn  opening.  If  adhesions  have  formed,  the  coats  of  the  stomach  may 
be  destroyed  completely  without  any  immediate  harm  resulting,  and 
ultimatel)^  even  considerable  portions  of  contiguous  organs,  such  as  the 
pancreas,  may  be  eaten  away.  In  some  cases  the  thickened  peritoneum 
becomes  distended  in  the  form  of  a  pouch. 

Symptoms. — Occasionally  a  gastric  ulcer  does  not  give  rise  to  any 
characteristic  symptoms,  until  its  existence  is  revealed  by  some  sudden 
serious  lesion,  such  as  perforation,  or  the  opening  of  a  large  vessel  and 
consequent  severe  or  fatal  luBmatemesis,  In  many  instances  the  clinical 
phenomena  are  for  a  time  ill-defined  and  obscure.  The  symptoms  whichare 
suggestive  of  ulcer  may  be  thus  summarized  : — 1.  Mai-ked  localized  pain 
ill  the  epigastrium,  of  aching,  gnawing,  or  burning  character,  or  attended 
with  a  feeling  of  sickness  or  prostration  ;  persistent,  but  increased  after 
food,  especially  after  certain  articles,  such  as  hot  tea.  Dr.  Fenwick  has 
recommended  the  administration  of  one  or  two  teaspoonfuls  of  common 
salt  in  half  a  tumblerful  of  water  in  the  early  morning,  to  test  for  local 
])ain  due  to  ulcer.  2.  Corresponding  local  tenderness  on  pressure. 
3.  Vomiting,  particularly  after  food  or  drink,  the  act  not  being  attended 
with  much  nausea  or  retching  as  a  rule,  and  generally  affording  relief 
to  the  pain  :  while  the  vomited  matters  sometimes  contain  sarcince  ven- 
tncuU,  or  fragments  of  the  gastric  tissues.  4.  Hfematemesis,  either  due 
to  capillary  rupture  or  to  the  opening  of  a  large  vessel,  and  generally 
followed  by  meliEna.  5.  More  or  less  general  wasting  and  debility, 
which  may  be  accompanied  with  a  dull,  earthy,  cachectic  aspect;  or  in 
young  females  marked  anaemia  or  chlorosis,  the  menstrual  functions 
being  at  the  same  time  usually  much  disturbed.    Various  dyspeptic 
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syiiiiitoins  may  bo  pi-csent,  sucli  as  flalnlonce,  eructations,  pyrosis, 
deranged  appetite,  and  constipation  or  oc(!asionally  diarrlicra.  Appetite 
is,  however,  often  very  good  in  cases  of  gasti-ic  ulcer,  but  patients  ai-e 
afi'aid  to  eat,  from  dread  of  pain. 

Tiiere  are  some  points  of  practical  importance  whicli  i-equire  coMiiiicnt. 
The  exact  site  of  the  pain  will  vary  with  that  of  the  ulcer,  but  it  is  most 
commonly  felt  a  little  to  the  right  of  the  epigastrium  ;  if  the  ulcer  is 
on  the  posterior  surface,  tlie  pain  may  be  refen-ed  to  the  back,  on  one 
side  of  tlie  spine.  Movement  and  posture  often  influence  the  degree  of 
suffering;  and  it  is  frequently  aggravated  by  mental  emotion,  or  in 
females  during  the  menstrual  periods.  In  the  chronic  form  of  gastric 
ulcer  with  much  thickening  pressure  not  uncommonly  gives  marked 
relief,  and  hence  some  patients  voluntarily  press  again.st  the  epigas- 
trium. Occasionally  food  also  diminislies  instead  of  increasing  the  pain. 
Vomiting  is  chiefly  observed  when  an  orifice  or  its  vicinity  is  affected, 
especially  the  pyloric.  It  is  sometimes  voluntarily  excited,  in  order  to 
I'elieve  pain.  The  interval  -which  elapses  between  the  taking  of  food 
and  the  subsequent  occurrence  of  sickness  or  aggravation  of  suffering, 
will  often  indicate  the  situation  of  the  nicer.  Thus,  if  it  is  near  the 
cardiac  opening,  which  is  rare,  these  eifects  ai'e  pi^oduced  immediately ; 
if  in  the  vicinity  of  the  pylorus,  they  only  follow  after  a  considerable 
interval.  In  some  instances  the  pyloric  orifice  is  obstructed,  and  the 
stomach  becomes  consequently  dilated.  When  there  is  much  thicken- 
ing and  induration  about  an  nicer,  this  may  occasionally  be  made  out 
by  careful  manipulation,  but  there  is  no  definite  tumour.  The  tongue 
is  often  abnormal  in  gastric  nicer,  but  has  no  special  chai^acters.  Sali- 
vation is  said  to  occur  sometimes,  the  saliva  being  deficient  in  sulpho- 
cyanide  of  potassium. 

The  character  and  severity  of  the  general  symptoms  will  depend 
mainly  on  the  intensity  of  the  pain  ;  the  degree  of  interference  with 
digestion  and  nuti-ition ;  and  the  amount  and  frequency  of  hemorrhage. 
In  exceptional  instances  of  perforating  nicer  pyrexia  has  been  noticed. 

The  course  and  duration  of  cases  of  gastric  ulcer  are  very  variable. 
As  a  rnle  the  complaint  is  chronic,  but  occasionally  the  perforating 
variety  is  rather  acute  in  its  progress.  Many  cases  terminate  in  cicatri- 
zation and  recovery  ;  but  death  is  also  not  an  uncommon  event,  taking 
place  either  suddenly  or  rapidly  from  perforation  or  hoemorrhage,  or 
gradually  from  asthenia,  or  from  the  effects  of  cicatrizatioii. 

IV.  CANCER  OF  THE  STOMACH. 

iEtiology. — Amowg  general  predisposing  causes  of  gastric  cancer  age  is 
the  most  important.  The  majority  of  cases  occur  between  40  and  70 
years  of  age,  the  greatest  liability  to  the  disease  being  from  60  to  70.  It  is 
rare  under  35,  but  may  occur  as  early  as  25  years  of  ago,  or  even  earlier  ; 
or  it  may  begin  after  70.  The  male  sex;  hereditary  tendency;  and 
mental  anxiety  or  worry  are  also  believed  to  predispose  to  gastric  cancer. 
It  is  not  favoured  by  poor  living  or  intemperance.  As  local  causes  lead- 
ing to  the  development  of  the  disease  have  been  mentioned  long-con- 
tinued pressure  over  the  epigastrium;  local  injury;  and  the  repeated 
action  of  irritants  upon  the  stomach,  such  as  hot  spices  or  strong  spirits. 
It  seems  certain  that  cancer  occasionally  supervenes  upon  a  chronic  ulcer 
of  the  stomach. 
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Anatomical  Characters. — All  forms  of  cancer  are  mot  with  in  the 
sfcouiiicli,  but  scirrlnis  is  by  far  the  most  common.  It  is  in  this  organ, 
however,  that  the  colloid  variety  is  usually  observed,  though  chiefly 
associated  with  scirrhus  ;  and  villous  cancer  has  been  met  with  in  rare 
instances.  Eiyitlielioma  may  occur  under  two  forms.  The  growth  may 
also  be  of  the  nature  of  -a,  sarcoma.  The  pyloric  orifice  and  its  vicinity  is 
I  he  part  of  the  stomach  generally  involved,  but  the  cardiac  end,  curva- 
tures, fundus,  or  body  may  be  attacked.  The  cancer  may  be  very  limited 
in  extent,  especially  scirrhus  ;  or  widely-spread,  implicating  a  great  por- 
tion of  the  walls,  which  is  especially  the  case  with  colloid,  and  when 
the  body  of  the  stomach  is  implicated.  In  some  cases  it  passes  from 
the  stomach  to  the  oesophagus,  but  shows  no  tendency  to  invade  the 
duodenum.  The  submucous  tissue  is  usually  the  primary  seat  of  the 
formation,  and  it  subsequently  involves  the  deeper  coats,  as  well  as  the 
mucous'  membrane  partially.  Colloid,  however,  according  to  the  late 
Dr.  Wilson  Fox,  seems  to  begin  in  the  glandular  structures.  In  most 
cases  the  morbid  growth  infiltrates  the  coats  of  the  stomach,  but  ence- 
phaloid  cancer  is  prone  to  form  nodular  masses  in  the  submucous 
tissue. 

The  actual  chai'acters  of  the  cancerous  part  will  necessarily  vary  with 
the  nature  and  amount  of  the  growth.  In  most  instances  it  will  be  found 
hard,  dense,  thickened,  contracted,  and  whitish  on  section  ;  but  each 
variety  presents  its  own  peculiar  characters.  Not  infrequently  the 
mucous  membrane  becomes  destroyed,  and  an  ulcer  forms,  but  there 
may  be  extensive  cancer  without  any  ulceration.  The  ulcer  has  thick 
I'agged  margins,  and  an  uneven  floor,  which  presents  cancerous  masses. 
Adhesions  often  form  with  other  organs,  Avhich  may  further  become 
involved  by  extension;  or  occasionally  perforation  takes  place  into 
one  of  the  hollow  viscera  or  other  parts. 

The  seat  of  the  cancer  influences  materially  the  shape  and  .size  of  the 
stomach,  and  the  condition  of  its  walls.  When  the  disease  involves  the 
pylorus,  the  organ  becomes  much  dilated,  and  its  walls  hypertro- 
phied.  On  the  other  hand,  it  is  contracted,  shrunken,  and  small  when 
the  cardiac  orifice  is  affected.  If  the  middle  of  the  body  of  the  stomach 
is  alone  implicated,  the  cavity  is  greatly  constricted  at  this  part,  so  that 
the  organ  assumes  an  hour-glass  form.  Cancer  along  the  curvatui-es 
ilistorts  the  stomach  in  various  ways  by  its  contraction,  often  di'awing 
ilie  orifices  near  together.  In  some  instances  the  organ  is  displaced 
considerably,  owing  to  a  mass  at  the  pyloric  end  having  fallen  in  the 
abdominal  cavity  by  its  own  weight,  and  subsequently  become  adherent 
in  its  abnormal  position.  Such  a  mass  may  press  on  various  structures, 
and  thus  lead  to  other  morbid  conditions,  for  instance,  on  the  portal 
vein,  causing  ascites. 

Acute  or  chronic  gastritis  and  glandular  degeneration  are  generally- 
associated  with  gastric  cancer,  to  a  greater  or  less  extent.  Dr.  Fenwick 
lays  particular  stress  on  the  extent  of  the  degeneration  of  the  gastric 
glands  in  connection  with  cancer.  The  muscular  tissue  is  also  more  or 
"less  altei-ed  in  its  characters. 

Cancer  of  the  stomach  is  almost  always  primary,  but  it  tends  to 
involve  other  abdominal  organs  and  structures,  either  by  extension  or 
by  orig  inating  secondary  deposits,  the  latter  being  particularly  common 
HI  the  liver  and  neighbonring  glands.  Rarely  perforation  takes  place 
into  the  colon  or  peritoneum.  Quite  exceptionally  a  communication 
IS  established  with  the  abdominal  walls. 
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Symptoms. — Foi-  some  time,  and  in  sonic  cases  to  tlic  last,  the 
symptonis  of  gastric  cancel-  are  merely  those  of  dyspepsia,  with  wasting; 
or  the  disease  may  be  entirely  latent.  As  a  rule,  however,  there  are 
prominent  local  and  general  symptoms. 

Local. — Pain  is  generally  jiresent  in  some  part  of  the  epigastrium, 
varying  with  the  seat  of  the  cancer,  and  though  at  first  amounting 
merely  to  a  sense  of  weight  and  uneasiness,  it  usually  becomes  marked. 
It  may  be  continuous  or  intermittent,  and  is  often  paroxysmally 
inoi-eased.  Food  aggravates  the  pain  as  a  rule,  but  not  so  distinctly  as 
in  cases  of  gastric  ulcer,  and  it  may  even  be  relieved  by  food,  while  it 
is  present  when  the  stomach  is  empty.  In  character  it  is  frequently 
described  as  aching,  burning,  gnawing,  or  lancinating,  shooting  towards 
the  hypochondria,  back,  or  shoulders.  Local  tenderness  is  almost 
invariable,  even  when  there  is  no  spontaneous  pain,  but  it  is  said  not  to 
be  so  limited  or  so  severe  as  in  gastric  ulcer.  The  tenderness  may  be 
associated  with  some  evident  tumour  or  thickening. 

Nausea  and  vomiting  are  rarely  altogether  absent  in  gastric  cancer, 
usually  becoming  more  frequent  and  distressing  as  the  disease  i)ro- 
gresses.  Vomiting  is  particularly  observed  if  either  of  the  orifices 
is  involved,  or  if  there  is  ulceration,  and  the  time  of  its  occurrence  with 
reference  to  the  taking  of  food  varies  according  to  the  seat  of  the  cancer, 
in  the  same  manner  as  has  been  described  in  relation  to  ulcer  of  the 
stomach.  The  rejected  matters  not  uncommonly  contain  numerous 
sarcinai  ventricidi  and  torula^,  as  well  as  occasionally  cancerous  elements  ; 
when  there  is  ulceration  they  may  be  very  offensive.  Sometimes  the 
fluids  vomited  in  gastric  cancer  become  quite  solid  when  boiled  with 
liquor  potassaa,  and  this  is  said  to  be  useful  in  diagnosis. 

Hfematemesis  is  a  very  frequent  and  early  symptom  of  gastric  cancer, 
but  usually  to  a  small  amount.  Large  hfemorrhages  are  stated  only  to 
occur  in  the  later  stages,  and  not  to  be  so  common  as  in  connection 
with  ulcer,  but  the  former  statement  is  certainly  not  always  true, 
according  to  my  experience.  Mel^ena  is  often  observed  at  the  same 
time,  and  may  occur  even  when  there  is  no  hgematemesis. 

Appetite  varies,  but  tends  to  become  deficient  or  lost  from  an  early 
period,  and  some  authorities  lay  great  stress  on  loss  of  appetite  as  an 
indication  of  gastric  cancer;  it  may,  however,  be  excellent  throughout. 
The  tongue  has  no  constant  characters.  Among  other  not  uncommon 
symptoms  may  be  mentioned  flatulence ;  gaseous  eructations,  at  first 
odourless,  afterwards  often  foetid;  acidity;  gastrorrhoea  ;  obstinate  con- 
stipation :  and  hiccup. 

Physical  examination  may  reveal  one  or  more  of  the  following  con- 
ditions, and  it  should  in  all  suspected  cases  be  carefully  and  repeatedly 
made,  especially  when  the  stomach  is  empty  : — 1.  A  sensation  of 
and  resistance  over  the  e-piriastrinm,  perhaps  not  uniform,  detected  by 
manipulation  and  percussion,  the  sound  produced  by  the  laKer  method 
being  somewhat  dull  and  muffled.  This  indicates  extensive  infiltration 
of  the  walls.    2.  Adisfinct  especially  in  connection  with  scirrhus 

of  the  pylorus.  It  is  usually  situated  in  the  right  hypochondrium  or 
epigastrium,  but  may  be  felt  in  the  iliac  fossa  owing  to  displacement  of 
the  stomach,  or  in  females  ne.'irthe  umbilicus.  The  tumour  is  small, 
circumscribed,  dense,  hard,  and  irregular.  Not  usually  movable  on 
manipulation,  it  sometimes  alters  its  position  with  change  of  posture, 
and  with  varying  degrees  of  distension  of  the  stomach.  There  is  dul- 
ness  on  percussion  over  the  tumour,  often,  however,  moditied  by  the 
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stomacli-sound.  Aortic  pulsation  may  be  transmitted  through  it. 
Occasionally  a  distinct  tumour  is  felt  towards  the  left  hypochondrium. 
It  is  said  that  a  cancerous  tumour  of  the  stomach  may  disappear  com- 
pletely by  sloughing  or  iilceration.  3.  Dilatation  of  the  stomach.,  due  to 
pyloric  obstruction.  4.  Retraction  of  the  abdomen,  which  may  even 
assume  a  concave  form,  due  to  contraction  of  the  stomach  and  emptiness 
of  the  intestines;  and  -when  this  condition  is  present,  a  tumour  can  be 
more  easily  detected,  and  may  even  be  visible.  5.  On  the  other  hand, 
abdominal  enlargement  in  exceptional  instances,  due  to  ascites,  in  con- 
sequence of  a  pyloric  tumour  pressing  on  the  portal  vein.  Materials 
removed  from  the  stomach  during  the  process  of  digestion  in  cases  of 
gastric  cancer,  show  great  diminution  or  entire  absence  of  hydrochloric 
acid. 

Qeneral. — The  constitutional  symptoms  are  as  a  rule  very  pronounced 
in  gastric  cancer,  namely,  early  and  rapidly-progressing  emaciation  and 
debility,  ultimately  often  becoming  extreme ;  signs  of  the  cancerous 
cachexia,  the  skin  being  dry  and  harsh,  with  a  dirty,  sallow,  or  earthy 
hue,  and  the  features  sunken  and  pinched  ;  marked  angemia,  especially  if 
much  blood  has  been  lost,  with  a  tendency  to  oedema  of  the  legs,  or  some- 
times to  venous  thrombosis  ;  great  weakness  of  the  heart  and  pulse  ;  low- 
ness  of  spirits,  with  a  melancholic  and  anxious  expression,  or  irritability 
and  moroseness  ;  and  distui'bed  sleep.  Occasionally  jaundice  is  observed, 
owing  to  interference  with  the  common  bile-duct.  In  the  later  stages 
the  temperature  is  now  and  then  a  little  elevated,  but  pyrexia  is  absent 
as  a  rule.  The  urine  has  been  found  to  contain  excess  of  indican,  and 
also  peptones  in  some  cases  of  cancer  of  the  stomach. 

The  course  and  duration  of  gastric  cancer  are  subject  to  certain  varia- 
tions. Generally  the  progress  is  continuous  and  rapid ;  sometimes  there 
are  slight  or  even  marked  remissions  in  the  symptoms,  but  these  seldom 
last  for  any  length  of  time.  Cases  rarely  extend  beyond  two  years  from 
the  first  appearance  of  symptoms  ;  and  the  average  duration  is  said  to 
be  a  little  over  a  year. 


V.    PYLORIC    OBSTRUCTION— DILATATION"    OF  THE 
STOMACH— PYLORIC  INCOMPETENCE. 

.Etiology. — The  pylorus  may  be  obstructed  either  from  some  morbid 
condition  of  the  stomach  itself,  inducing  stricture  or  stenosis ;  or  from 
external  pressure.  The  following  list  includes  the  main  causes : — 
1.  Cancer  of  the  pylorus,  especially  scirrhus,  which  is  by  far  the  most 
frequent  cause.  2.  Cicatrization  of  an  ulcer.  3.  Corrosive  poisoning  and 
its  results.  4.  Hypertrophy  of  the  coats,  with  thickening  of  the  sub- 
raucous  tissue,  and  fibroid  changes  involving  the  walls.  5.  Spasmodic 
contraction  of  the  muscular  coat,  due  to  an  ulcer  in  the  vicinity. 
6.  External  pressure  by — a,  tumour  of  the  pancreas ;  h,  cancerous 
masses  projecting  from  the  liver ;  c,  enlarged  glands  in  the  vicinity ; 
d,  very  rarely  a  tumour  connected  with  the  gall-bladder  ;  e,  it  is  said  a 
movable  kidney.  7.  Displacement  of  the  stomach  by  adhesions,  and 
dragging  down  of  the  pylorus. 

Pyloric  obstruction  causes  the  stomach  to  become  dilated,  while  its 
walls  hypertrophy,  especially  the  muscular  coat,  in  the  endeavour  to 
overcome  the  interference  with  the  passage  of  the  food,  the  intestines  at 
the  same  time  tending  to  become  contracted. 
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Chronic  dilatation  of  the  stomach  in  tlie  large  niiijority  of  cases  follows 
pyloric  obstruct  ion ;  but  it  may  also  result  from  a  difficulty  in  the 
duodenum,  or  from  the  irritation  produced  by  an  ulcer  just  beyond  the 
pylorus  ;  very  rarely  from  constriction  of  the  upper  part 'of  the  jejunum. 
A  oei-tain  degree  of  distension  is  due  sometimes  to  deficient  tone  or 
actual  paresis  of  the  muscular  coat  of  the  organ,  from  weakness,  want 
of  proper  innervation,  or  chronic  catarrh.  It  may  thus  occur  in  aiia?mia, 
after  an  acute  illness,  or  in  cases  of  debility  from  any  cause.  Gastric 
dilatation  is  not  uncommon  in  cases  of  diabetes.  It  may  also  arise  frtjm 
habitual  ovei"-distension  of  the  stomach  Avith  food  and  drink,  especially 
certain  kinds  of  food  containing  much  starch,  which  gives  rise  to  a  large 
amount  of  gas,  such  as  potatoes  and  macai-oni.  As  exceptional  causes 
have  been  mentioned  paralysis  of  the  gastric  walls,  interfering  with  the 
expulsion  of  food,  due  to  injury  to  the  splanchnic  nerves,  or  to  a  fibroid 
change  in  the  muscular  coat ;  hernia  of  the  stomach  through  the 
diaphragm,  or  its  displacement  by  an  omental  hernia;  and  accumula- 
tions of  foreign  substances  in  its  interior,  such  as  hair.  An  acute  form 
of  gastric  dilatation  is  met  with  in  exceptional  instances,  to  which  the 
late  Dr.  Fagge  applied  the  term  "  acute  paralytic  distension,"  and  he 
attributed  the  condition  to  the  development  of  a  further  morbid  state 
upon  one  of  catarrhal  inflammation;  it  has  also  been  said  to  have  been 
produced  by  drinking  a  large  quantity  of  effervescing  liquid. 

Probably  a  condition  of  pyloric  incompetence  is  sometimes  present,  in 
consequence  of  which  the  food  passes  too  readily  out  of  the  stomach, 
either  immediately  after  its  entrance,  or  before  it  is  projaerly  digested. 
This  incompetence  may  be  due  to  destruction  of  the  tissues  about  the 
pylorus  by  malignant  disease  or  iilceration  ;  or  to  paralysis  of  the 
sphincter. 

Symptoms. — In  cases  of  pyloric  obstruction  there  maj'  be  cAidences 
of  some  organic  disease  of  the  stomach  about  the  pylorus,  or  of  some 
morbid  condition  in  its  vicinity  causing  pressure.  The  development  of 
chronic  dilatation  is  attended  with,  various  gastric  symptoms,  but  the 
only  positive  clinical  indications  of  this  condition  are  derived  from  the 
characters  of  the  vomiting,  and  of  the  matters  rejected;  accompanied  Avith 
the  physical  signs  of  a  dilated  stomacli.  The  vomiting  comes  on  several 
hours  after  food,  or  may  only  occur  at  intervals  of  a  few  days,  an 
enormous  quantity  being  then  discharged.  The  patient  feels  more  and 
more  uncomfortable  and  distended,  and  may  be  conscious  of  a  sensation 
of  fermentation,  gi^eat  relief  being  obtained  when  the  stomach  is 
evacuated.  The  organ  is,  however,  seldom  quite  emptied,  its  contents- 
being  apparently  only  partially  pumped  out  by  the  action  of  the 
diaphragm  and  abdominal  muscles.  The  vomit  is  usually  more  or 
less  dark-brown ;  extremely  sour  and  scalding ;  strongly  acid,  from 
the  presence  of  various  acids  produced  by  fermentation  and  decomposi- 
tion ;  contains  numerous  sarcinm  and  torulco  ;  and  readily  ferments,  being 
consequently  frothy.  On  standing  a  thick  scum  forms,  and  a  brown 
sediment  is  deposited.  Hjematemesis  is  exceptional.  There  is  rarely 
any  bile  in  the  vomit.  Among  common  symptoms  are  distressing 
eructations  ;  acidity  and  heartburn  :  thirst ;  and  excessive  secretion  of 
saliva.  The  patient  may  be  conscious  of  food  passing  too  low  in  the 
abdomen.  General  symptoms  are  often  prominent ;  and  in  dilated 
stomach  Kussmaul  has  sometimes  noticed  ])ainfnl  cramps  in  the  flexors 
of  the  arms,  the  calves,  and  the  abdominal  muscles,  which  he  attributes 
to  abnormal  dryness  of  the  muscular  tissue.    The  bowels  are  mucli 
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constipated,  and  the  stools  hard.  The  urine  is  small  in  (juantity,  and. 
may  be  neutral  or  alkaline,  but  is  usually  acid,  and  often  deposits  urates 
abundantly. 

The  stomach  is  more  or  less  enlarged,  occasionally  so  much  so  as  to 
cause  general  distension  of  the  abdomen.  The  p//7/sz.'ca/!  signs  of  this 
enlargement  are  as  follows  : — (i.)  The  abdomen  is  unsymmetncal,  and 
the  sJiape  of  the  stomach  may  be  made  out  by  careful  examination ;  while 
movements  of  the  organ  can  sometimes  be  seen  or  felt,  or  are  excited  by 
manipulation,  cold,  or  galvanism.  As  regards  the  exact  shape,  the 
upper  curvature  of  the  stomach  stretches  across  obliquely  from  left  to 
right,  being  movable  with  i-espiration  ;  the  epigastrium  is  hollow  ;  and 
there  is  much  more  fulness  towards  the  left  than  the  right  side  of  the 
abdomen,  (ii.)  On  mccussion  a  splashing-sensation  is  often  experienced, 
when  the  stomach  contains  liquid,  (iii.)  Percussion  reveals  extension 
of  the  stemach-note  upwards,  as  well  as  downwards,  if  the  organ  is 
empty.  If  it  contains  food  or  fluid,  however,  there  is  dulness  below,  as 
after  taking  a  good  draught  of  water ;  and  this  dulness  may  be  made  to 
alter  its  position  by  changing  the  posture  of  the  patient.  By  lowei-ing 
the  head,  and  elevating  the  hips  and  legs,  a  clear  sound  is  elicited  at 
the  lower  boundary  of  the  stomach,  where  previously  there  was  dulness. 
(iv.)  If  a  bougie  or  similar  instrument  is  passed  by  the  oesophagus,  it 
may  reach  the  bottom  of  the  stomach,  and  be  then  felt  through  the 
abdominal  walls,  (v.)  Emptying  the  stomach  by  means  of  stomacTi- 
f  ump  or  other  apparatus  may  aft'oi-d  some  aid  in  diagnosis,  (vi.)  The 
introduction  of  substances  into  the  stomach  which  effervesce,  and  pi^oduce 
carbonic  anhydride  gas,  is  sometimes  useful  to  indicate  the  limits  of  a 
dilated  stomach.  Also  some  material  which  is  easily  recognized  by  its 
appearance  may  be  given,  such  as  charcoal,  to  see  whether  it  can  get 
through  the  pylorus,  and  appear  in  the  f£eces.  The  administration  of 
salol  has  been  recommended  by  Ewald  and  Sievers  as  a  test  of  the 
rapidity  with  which  materials  pass  out  of  the  stomach.  This  substance 
is  converted  into  salicylic  acid  as  soon  as  it  passes  into  the  duodenum, 
Avhich  can  be  detected  in  the  uinne,  but  it  either  remains  in,  or  is 
absorbed  by  the  stomach  unchanged.  A  modified  method  by  Huber 
consists  in  giving  1  gramme  of  salol,  the  salicylic  acid  derived  from  this 
i[uantity  being  normally  excreted  within  24  hours.  Extension  of  this 
time  indicates  gastric  feebleness  or  dilatation,  (vii.)  Auscultation  may 
reveal  a  splashing-sound  on  succussion  ;  the  sound  of  food  or  liquid 
falling  into  the  stomach,  when  swallowed ;  or  loud  heart-sounds  i-everbe- 
rating  through  the  space.  If  there  is  any  real  difficulty  in  recognizing 
dilatation  of  the  stomach,  it  has  been  recommended  by  Dr.  S.  Fenwick 
to  introduce  the  stomach-pump  after  the  patient  has  abstained  from  food 
for  12  hoars,  and  examine  what  is  removed  with  the  microscope. 

In^  acitte  gastric  dilatation  the  abdomen  enlai^ges  rapidly,  and  the 
physical  signs  of  the  dilated  stomach  are  discovered  on  examination. 
There  is  usually  severe  and  abundant  vomiting;  with  symptoms  of 
collap.se,  which  may  terminate  fatally. 

Pyloric  incompetence  leads  to  digestive  disorders  in  the  intestinal  canal, 
usually  accompanied  with  diarrhoea,  undigested  food  being  passed  in  the 
stools;  while  the  general  nutrition  is  liable  to  become  much  impaired, 
•this  condition  may  be  recognized  by  the  plan  of  introducing  into  the 
stomach  substances  which  cause  eJTervesccnce,  and  the  formation  of  gas; 
or  by  administering  charcoal  or  salol. 
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VI.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT 
OF  CHRONIC  DISEASES  OP  THE  STOMACH. 

I.  DrAGNO.sis. — Jt  cannot  be  too  strongly  insisted  upon  that  it  is  of  the 
highest  importance  to  detect  oi^ganic  disease  of  the  stomach  at  as  early  a 
])eriod  as  possible ;  and  to  endeavour  to  determine  what  changes  are 
actually  present.  The  pi'actice  of  regarding  cases  attended  Avith 
gastric  symptoms  as  being  merely  those  of  "  dyspepsia"  or  "  indiges- 
I  ion,"  without  making  proper  investigation,  is  often  disastrous,  and 
rannot  be  too  emphatically  condemned.  Not  uncommonly  a  very  simple 
or  even  casual  abdominal  examination  is  the  means  of  discovering  serious 
disease  ;  or  it  may  be  necessary  to  have  recourse  to  more  or  less  elaborate 
methods  of  investigation,  though  these  should  be  employed  with  discre- 
tion. The  recognition  of  the  slighter  forms  of  organic  mischief  may  be 
difficult,  but  the  symptoms  and  concomitant  circumstances  often  clearly 
reveal  their  pi^esence,  thus  explaining  dyspeptic  conditions.  It  must 
be  remembered  that  extensive  organic  disease  of  the  stomach  may  exist, 
even  cancer  involving  a  considerable  portion  of  the  gastric  Avails,  Avith- 
out  any,  or  with  only  slight  and  indefinite  local  phenomena,  and  the 
diagnosis  has  then  to  be  chiefly  founded  on  the  general  symptoms.  The 
following  are  the  main  practical  points  relating  to  the  diagnosis  of 
chronic  gastric  affections  which  may  be  specially  refei-red  to : — 

a.  Young  women  not  infrequently  complain  of  severe  gastric  pain,  in 
Avhom  it  is  difficult  to  determine  with  certainty  Avhether  they  are  suffer- 
ing from  mere  gastralgia  or  nervous  dyspepsia,  or  from  perforating  ulcer. 
In  an}^  really  doubtful  case  it  is  safer  to  diagnose  the  latter  affection. 
The  chief  distinctions  are  that  in  gastric  ulcer  the  pain  is  usually  more 
localized,  and  is  almost  always  much  increased  by  food  ;  there  is  a  sense 
of  soreness  and  deep  tenderness,  but  often  less  superficial  hyperaesthesia 
than  in  the  other  affections  ;  vomiting  occurs  after  food,  usually  afford- 
ing relief,  and  there  may  be  htematemesis  ;  Avasting  is  generally  well- 
marked  ;  while  there  ai'e  none  of  the  neui^algic  jaains  in  other  parts,  or 
signs  of  hysteria,  so  commonly  associated  with  gastralgia  or  nervous 
dyspepsia. 

&.  In  persons  advanced  in  yeai-s  more  especially,  but  occasionally  in 
younger  individuals,  symptoms  are  not  uncommonly  present  which 
render  the  diagnosis  between  mere  functional  disorder  and  grave  organic 
disease  of  the  stomach — either  chronic  ulcer  or  cancer — for  a  time  very 
doubtful.  Persistent  disturbance  of  digestion  without  any  evident 
cause,  and  not  yielding  to  treatment,  should  lead  to  the  suspicion  of  the 
existence  of  serious  organic  disease,  though  it  must  be  remembered  that 
the  symptoms  may  be  due  to  glandular  degenei-ation  and  atrophy.  The 
diagnosis  would  be  rendered  more  positive  by  the  presence  of  marked 
])ain  in  the  epigastrium,  increased  by  food ;  localized  tenderness  ;  A^omit- 
ing;  ha^matemesis  ;  and  pi'ogressive  emaciation.  Some  of  these  symp- 
toms, however,  especially  pain,  may  be  very  intense  in  connection  Avith 
mere  functional  disorder  in  females  and  gouty  subjects.  With  regard 
to  haemorrhage,  it  is  important  to  obsei've  that  the  blood,  if  in  small 
<[uantity,  is  sometimes  not  vomited,  but  is  passed  entirely  by  the  stools, 
and  therefore  in  any  doubtful  case  it  is  desirable  to  examine  the  fajces. 
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Repeated  pbj^sical  exaniinatiou  of  the  abdomen  at  sliort  intervals  will 
often  clear  vip  any  obscnrity  in  the  diagnosis. 

c.  The  diagnosis  of  chronic  tilcer  from  cancer  is  frequently  difficult  at 
Ki'sfc.  The  circumstances  in  favour  of  tlie  latter  are  :  —  the  patient  being 
a  male  and  advanced  in  years;  hereditary  history  of  cancer;  pain 
more  constant,  and  less  influenced-  by  food  and  vomiting;  hiemorrhage 
not  occurring  in  the  earlier  stages,  but  late  in  the  case,  and  being  on  a 
small  scale  ;  marked  and  early  digestive  disturbances,  appetite  being- 
much  impaired;  considerable  and  rapid  wasting  and  anaemia,  especially 
if  independent  of  vomiting  or  loss  of  blood  ;  and  evidences  of  the 
cancerous  cachexia.  Later  on,  the  discovery  of  a  tumoui",  especially 
near  the  pylorus  ;  signs  of  obstruction  of  the  pyloric  oritice,  with  dila- 
tation of  the  stomach  ;  inefficiency  of  treatment;  the  almost  continuous 
and  speedy  progress  of  the  case;  and  perhaps  signs  of  cancer  in  other 
parts,  usually  serve  to  render  the  diagnosis  certain.  A  cancerous  tumour 
ma}'  be  simulated  by  fibroid  disease  of  the  stomach. 

With  regard  to  the  part  of  the  stomach  involved,  this  can  often  be 
made  out  by  noting  the  exact  seat  of  pain  and  tenderness  ;  the  i-elation 
of  jjain  and  vomiting  to  food  and  posture  ;  the  condition  of  the  organ  as 
regards  contraction  or  dilatation ;  and  the  locality  of  any  physical  signs 
which  may  be  discovered. 

Dilatation  of  the  stomach  is  as  a  rule  readily  made  out  by  the  symp- 
toms and  physical  signs  already  described.  It  is  important  to  determine 
whether  it  is  primary,  or  secondary  to  obstruction. 

d.  Affections  of  the  stomach  may  simulate  neighbouring  diseases,  or 
■vice  versa,  especially  disease  of  the  duodenum  or  head  of  the  pancreas  ; 
•cancer  in  the  small  or  large  omentum  ;  hepatic  affections  ;  gall-stones  ; 
splenic  enlargement ;  disease  o£.  the  absorbent  glands  ;  affections  of  the 
transverse  colon  ;  and  painful  or  other  conditions  of  the  abdominal 
walls.  A  contracted  rectus  abdominis  may  simulate  a  tumour  connected 
with  the  stomach.  In  any  doubtful  case  a  correct  diagnosis  can  only  be 
:arrived  at  by  a  careful  consideration  of  all  its  details. 

^  e.  Occasionally  rare  conditions  in  connection  with  the  stomach  give  ' 
rise  to  much  difficulty  in  explaining  symptoms  associated  with  this 
■organ.  Of  such  which  have  come  under  my  own  notice  I  may  mention 
a  hernial  pi-otrusion  of  this  organ  through  the  diaphragm  ;  and  displace- 
ment, with  fixation  by  adhesions.  Other  special  cases  also  to  be  borne 
in  mind  are  those  in  which  solid  materials  have  collected  in  the  stomach, 
and  formed  a  tumour. 

2.  Prognosis. — The  prognosis  of  cases  of  gastric  organic  disease  must 
depend  on  their  nature,  extent,  and  a  variety  of  other  cii'cumstances. 
Many  of  the  less  sei-ious  forms  can  be  completely  cured  by  proper  treat- 
ment. Others  cannot  be  materially  affected,  but  patients  may  go  on 
fairly  well  with  judicious  management.  Dilated  stomach  can  "often  be 
markedly  benefited  by  treatment. 

Gastric  ulcer  is  obviously  a  dangerous  lesion.  The  variety  which 
occurs  in  young  women  is  the  more  immediately  grave,  on  account  of  its 
tendency  to  pcrfoi-ation  and  haemorrhage.  A  lai'ge  proportion  of  pi-e- 
sumed  cases  of  perforating  ulcer  recover,  however,  the  ulcer  being 
supposed  to  cicatrize.  The  chronic  ulcer  shows  much  less  disposition  to 
heal,  but  is  much  less  likely  to  lead  to  a  speedily  fatal  issue,  death 
usually  taking  place  slowly  by  asthenia.  In  proportion  to  the  severity 
ot  the  stomach-symptoms- pain,  vomiting,  and  hgemoiThage— is  the 
prognosis  more  grave.     The  effects  of  cicatrization  may  also  prove 
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serious  ui.  some  time  or  otliei-.  Tt  must  not  bo  forgotten  that  cancer  may 
devclop  on  chronic  nicer. 

Cancer  is  necessarily  a  fatal  disease,  and  the  question  can  merely  be 
one  of  duration.  This  must  be  determined  in  each  particular  case  by 
the  character  of  the  symptoms;  and  the  progress  of  the  malady. 
Rarely  does  the  duration  extend  beyond  two'ycars,  and  generally  it  "is 
much  .shorter  than  this  period.  In  certiiin  cases  it  may  be  prolonged  by 
operative  procedures. 

3.  Ti?Ki\TMjONT. — The  general  i^rinciples  of  treatment  applicable  to 
organic  diseases  of  the  stomach  are  in  the  main  similar  to  those  alread}- 
discussed  in  relation  to  digestive  disorders,  to  which  reference  may  be 
made.  Cases  of  chronic  gastric  catarili  are,  as  a  rule,  jjractically  dealt 
with  in  the  same  way  as  those  of  certain  forms  of  dyspepsia;  but  in 
some  cases,  where  much  mucus  forms  and  collects  in  the  stomach, 
washing  out  the  organ  is  of  great  service.  If  there  aj-e  indications 
of  advanced  glandular  atrophj^,  it  is  of  no  use  to  give  agents  to  promote 
the  secretion  of  gastinc  juice,  but  artificial  digestants  ai-e  then  chiefly 
indicated.  The  more  practical  points  relating  to  the  treatjnent  of  the 
graver  forms  of  organic  disease  of  the  stomach  will  now  be  briefly  dealt 
with. 

a.  In  treating  gastric  ulcer,  especial!}'  the  pei'forating  variety,  diet  is 
all -important.  In  order  to  promote  the  healing  process,  and  to  guard 
against  untoward  events,  one  main  indication  is  to  keep  the  stomach  in 
as  complete  a  condition  of  rest  as  possible.  Hence  anything  which  is  in  the 
least  degree  liable  to  irritate  this  organ,  or  to  give  rise  to  flatulent  dis- 
tension, must  be  absolutely  forbidden.  Furthei%  the  food  should  consist 
of  liquids  or  pulpy  materials,  such  as  thick  soups,  pounded  underdone 
meats,  or  meat-extracts;  milk,  either  alone  or  thickened  with  corn-flour 
or  arrowroot ;  and  the  yelk  of  eggs  beaten  up  or  soft-boiled ;  and  even 
these  must  be  given  only  in  small  and  i-egulated  quantities,  at  stated 
intervals.  In  the  curative  treatment  of  perforating  ulcer  it  is  a  common 
and  useful  practice  to  keep  the  patient  in  bed  for  some  weeks,  so  that 
less  nutriment  may  be  required.  Some  have  even  gone  so  far  as  to 
advocate  that  tlie  system  should  be  supported  entirely  by  nuti'ient 
enemata.,  but  this  is  rarely  required,  unless  serious  symptoms  should 
supervene,  suoh  as  uncontrollable  sickness  or  ha;matemesis. 

As  regards  cancer  no  definite  rules  can  be  laid  down,  but  as  digestible 
and  nutritious  food  as  possible  must  be  given,  each  case  being  managed 
on  its  own  merits.  When  the  stomach  is  dilated,  particular  care  is 
required  with  regard  to  the  food  and  drink,  as  to  its  nature,  quantity, 
and  times  of  administration.  It  may  be  worth  while  to  note  that  in 
cancer,  ulcer,  and  dilatation  of  the  stomach  the  position  assumed  during 
or  after  the  taking  of  food  has  sometimes  a  decided  influence,  in  the  way 
of  preventing  or  relieving  pain  and  other  symptoms. 

h.  The  medicinal  treatment  of  gastric  ulcer  "or  cancer  is  almost  entirely 
symptomatic.  Agents  which  act  upon  the  stomach  or  its  contents  ai-e 
often  indicated,  but  they  must  always  be  employed  with  particular  care 
and  disci'etion.  With  regard  to  medicines  which  directly  promote  the 
healing  of  an  ulcer,  subnitrate  and  carbonate  of  bismuth  are  supposed  to 
act  thus  (gr.  x  every  four  or  six  hours),  and  also  nitrate  or  oxide  of 
silver;  either  of  these  may  be  combined  with  opium  or  morphine.  Prof. 
Fraser  has  found  bichi^omate  of  potassium  useful  in  the  treatment  of 
cases  of  chronic  ulcer.  There  is  no  known  remedy  which  has  the  least 
direct  iidluence  upon  cancer  of  the  stomach,  although  certain  agents 
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have  been  vaunted  for  this  purpose.  For  the  relief  of  pain  subcutaneous 
injection  of  morphine  may  be  required. 

c.  In  cases  of  dilated  stomach  an  elastic  abdominal  support  sliould.  be 
worn  ;  and  an  endeavour  may  be  made  to  produce  contraction  of  tlio 
muscular  fibres,  and.  to  improve  their  tone,  by  massage  and  fai-adization 
(hrough  the  abdominal  walls.  Nux  vomica  or  strychnine  may  also  be 
o-iven.  The  practice  now  generally  adopted,  however,  and  usually  with 
great  advantage,  in  cases  of  gastric  dilatation,  is  that  introduced  by 
kussmaul,  of  washing  out  the  stomach,  or  lavage,  as  it  is  termed.  For 
this  purpose  a  syphon-apparatus  is  now  generally  employed,  with  a  soft, 
flexible  catheter  or  stomach-tube,  and  a  funnel.  Various  fluids  are 
used,  as  luke-warm  water  ;  1  per  cent,  solution  of  salt  ;  3  to  5  per  cent, 
.solution  of  bicai-bonate  of  sodium;  3  per  cent,  solution  of  boric  acid  or 
borax,  or  other  antiseptics.  The  effects  attributed  to  lavage  are  that  it 
increases. peristal  tic  action  and  improves  the  tone  of  the  muscular  coat; 
removes  stagnating  and  fermenting  gastric  contents  ;  clears  away 
mucus,  and  prevents  its  excessive  formation  ;  and  stimulates  the  activity 
(if  the  gastric  glands.  Under  its  employment  not  only  are  the  symp- 
toms associated  with  dilatation  of  the  stomach  often  greatly  benefited  ; 
but  the  organ  also  diminishes  in  size,  sometimes  to  a  marked  degree. 

d.  Untoward  events  are  liable  to  occur  in  cases  of  gastric  ulcer, 
cancer,  or  dilatation,  which  require  special  treatment.  Those  requiring 
.special  mention  are  severe  hsemorrhage  and  perforation.  They  must  be 
dealt  with  on  ordinary  principles.  In  cases  of  perforation  from  gastric 
ulcer  the  abdomen  has  been  opened,  and  the  lesion  successfully  treated 
by  surgical  measures. 

e.  In  addition  to  what  has  just  been  stated,  it  must  suffice  to  refer  very 
briefly  to  other  operations  in  relation  to  certain  diseases  of  the  stomach. 
Tn  suitable  cases  of  pyloric  cancer  pylorectomy,  gastro-entercstomy,  and 

uterostomy  have  been  severally  practised.  Mechanical  dilatation  of 
the  pylorus  has  also  been  advocated  by  Loreta  as  a  method  of  treatment 
for  obstruction  of  this  orifice,  an  incision  being  made  into  the  stomach, 
-and  a  finger  of  each  hand  introduced  into  the  pjdorus,  which  is  then 
forcibly  stretched.  The  cardiac  orifice  may  sometimes  be  dilated  from 
ibove;  but  it  has  also  been  recommended  to  o-pen  the  stomach,  and 

iretch  it  from  below. 


CHAPTER  XL. 

ON  INTESTINAL  SYMPTOMS  AND  FUNCTIONAL 

DISORDERS . 

I.  ENTERALGIA. 

.SItiology. — Enteralgia  is  one  of  the  recognized  forms  of  visceral 
neuralgia,  and  is  defined  by  the  late  Dr.  Wardell  as  "  a  painful  affection 
"f  the  intestines,  of  neuralgic  character,  generally  accompanied  with 
constipation  and  flatus."  Dr.  Clilford  Allbutt,  in  his  Qonlstonian 
Lectures,  also  speaks  of  this  malady  as  "one  of  singular  character  and 
marked  identity"  ;  but  he  further  remarks,  "as  a  matter  of  speculation 
I  hesitate  to  place  the  seat  of  enteralgia  in  the  bowel  at  all."  The  pre- 
disposinrj  and  excitinrj  causes  of  the  complaint  are  in  the  main  similar 
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to  those  wliieli  originate  gastralgia.  Local  causeK,  such  as  flatulence, 
undigested  food,  accumulated  fit^ccs,  etc.,  are  mentioned  by  Wardell  and 
otber  writers,  but  it  certainly  appeai-s  tliat  in  the  painful  attacks  thus 
produced  there  is  an  element,  of  intestinal  colic,  as  well  as  in  those 
resulting  from  lead-poisoning.  Enteralgia  occurs  both  in  males  and 
females,  but  there  are  diiferences  of  opinion  as  to  its  relative  frequency. 

Symptoms. — The  essential  symptom  of  enteralgia  is  abdominal  pain, 
coming  on  in  paroxysms,  usually  sudden,  in  some  instances  more 
gradual.  The  attacks  are  generally  irregular  in  their  on.set,  sometimes 
distinctly  periodic.  The  pain  is  said  to  begin  in  the  majority  of  cases 
in  the  umbilical  region,  or  in  the  right  flank,  but  it  moves  about  to 
other  parts  of  the  abdomen.  It  varies  in  its  character,  being  described 
as  sharp,  shooting,  piercing,  twisting,  drawing  or  tightening,  rolling, 
aching,  etc. ;  and  in  some  instances  it  has  been  of  the  most  agonizing- 
intensity.  In  the  severer  cases  moi-e  or  less  collapse  and  subsequent 
prostration  remain.  Wardell  states  that  enteralgia  is  frequently 
accompanied  with  constipation,  accumulation  of  fiBces,  and  flatulence  ; 
hut  Allbutt  regards  the  complaint  in  typical  cases  as  being  uncompli- 
cated with  any  intestinal  derangement.  Diarrhoea  is  occasionally 
observed  ;  and  also  vomiting  in  rare  instances.  There  may  be  other 
associated  visceral  neuroses ;  as  well  as  neuralgia  aft'e(!ting  the  spinal 
nerves. 

Treatment. — The  immediate  treatment  of  entei-algia  con.sists  in 
relieving  the  painful  paroxysms  by  means  of  anodynes,  with  the  applica- 
tion of  heat  and  other  local  measures  which  alleviate  pain.  During^  the 
intervals  the  alimentary  canal  and  digestive  functions  must  be  attended 
to  ;  and  the  general  treatment  suitable  for  neurotics  carried  out,  with 
change  of  air,  and  tonics.  Dr.  Allbutt  recommends  quinine  and  bella- 
donna ;  ar.seuic  is  not  so  useful  as  in  gastralgia. 

II.  INTESTINAL  COLIC. 

JBtiology. — Intestinal  colic  is  a  painful  affection,  attended  with 
iri-egnlar  spasmodic  contractions  of  the  muscular  coat  of  the  bowel.  It.s 
causes  are: — I.  Direct  irritation  of  the  bowel  hj  improper  or  undigested 
food ;  cold  drinks  or  ices  ;  irritant,  acrid,  or  poisonous  substances : 
exces.sive  or  morbid  secretions,  especially  bile  ;  retained  faeces,  colic 
being  often  associated  with  constipation  and  flatulence ;  and  foreign 
bodies,  such  as  fruit-stones,  gall-stones,  or  worms.  2.  Organic  diseases- 
of  the  intestines;  and  the  different  forms  of  intestinal  obstruction. 
3.  Beflex  irritation,  as  from  ovarian  and  uterine  affections ;  or  during 
the  passage  of  a  renal  or  hepatic  calculus.  4.  Morbid  conditions  of  the 
blood,  especially  in  gout,  and  perhaps  rheumatism.  5.  Lead-poisoning. 
6.  Disorders  of  the  nervous  .system,  particularly  in  connection  with 
hysteria,  or  as  the  result  of  strong  emotion.  7.  Occasionally  exposure 
to  cold,  either  generally  or  locally. 

Symptoms. — The  symptoms  of  intestinal  colic  are  usually  quite 
characteristic.  Paroxysmal  pain  is  felt  in  the  abdomen,  often  coming 
on  quite  suddenly,  and  presenting  remissions  or  intermissions.  It 
generally  begins  and  is  most  severe  about  the  umbilical  region,  but  may 
spread  over  the  entire  abdomen,  and  is  liable  to  chauge  its  site  con- 
stantly. As  a  rule  the  pain  is  of  considerable  intensity,  being  sometimes 
most  excruciating  during  the  exacerbations,  while  in  character  it  is  more 
or  less  twisting,  pinching,  or  constricting,  what  is  commonly  termed 
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griping.  Pressure  almost  always  gives  marked  relief,  the  patient  either 
bending  forwards  and  pressing  with  the  hands,  or  lying  npon  the 
abdomen  ;  at  the  same  time  being  very  restless,  rolling  and  tossing  about 
more  oi-  less  constantly.  Should  the  spasm  continue  for  a  long  time,  a 
little  soreness  may  be  left.  Ordinarily  the  bowels  are  constipated,  and 
distended  with  flatus  :  diarrha>a  may  be  present,  however,  in  fiomv. 
conditions.  Occasionally  vomiting  takes  place,  but  then  probably  the 
stomach  is  affected.  Physical  examination  generally  reveals  flatulent 
distension,  except  in  lead-colic,  when  the  abdomen  is  usually  more  or 
less  retracted ;  Avhile  the  spasmodic  movements  of  the  bowels,  and 
rolling  about  of  flatus,  can  often  be  seen  or  felt.  The  abdominal  muscles 
are  also  commonly  in  a  state  of  rigid  contraction,  or  they  may  be  knotted 
hei'e  and  there. 

The  patient  presents  an  expression  of:  suffering,  and  if  the  pain  is 
very  severe  and  prolonged,  tliere  may  be  signs  of  more  or  less  collapse. 
Pyrexia  is  absent.  The  attack  lasts  a  variable  time,  and  usually  ends 
abruptly,  being  followed  by  a  feeling  of  great  relief  and  comfort. 

Treatment. — The  flrst  thing  to  be  attended  to  is  to  find  out  the  cause 
of  an  attack  of  intestinal  colic,  and  to  get  i-id  of  this.  A  copious  aperient 
enema  is  generally  useful,  to  wbicli  may  be  added  some  turpentine  or 
asafoetida,  if  there  is  much  flatulence  ;  or  a  brisk  jpurgative  maybe  given 
by  the  mouth  in  less  urgent  cases,  such  as  a  full  dose  of  castor  oil,  either 
alone  or  preceded  by  calomel,  a  black  draught,  or  one  containing  sul- 
phate and  carbonate  of  magnesium  with  peppermint  water.  Opium  is 
the  chief  remedy  for  the  relief  of  pain  and  sjaasni ;  it  is  best  given  in 
the  form  of  tincture  or  liquor  opii  sedativus,  which  may  be  combined 
with  spirit  of  chloroform  and  tincture  of  cardamoms.  In  severe  cases 
subcutaneous  injection  of  morphine  may  be  employed.  "Warm  carmina- 
tive drinks  are  also  beneficial  ;  or  a  little  hot  spirit  and  water  may  be 
given.  Should  the  attack  be  associated  with  hysteria,  a  draught  con- 
taining tincture  of  valerian  or  asafoetida  is  indicated.  The  patient 
should  be  kept  warm ;  and  the  assiduous  application  of  dry  heat  over 
the  abdomen,  with  friction,  will  usually  afliord  great  relief.  In  some 
cases  hot  fomentations  answer  best.  Any  signs  of  collapse  must  be 
combated  by  stimulants.  It  may  be  remarked  that  infants  probably 
often  suffer  from  intestinal  colic,  on  account  of  improper  feeding. 
This  may  ustially  be  prevented  by  careful  nursing,  and  attention  to  the 
state  of  the  bowels;  but  should  it  arise,  some  carminative  ivater  may  be 
given,  such  as  dill-water,  along  with  magnesia  or  a  little  castor  oil,  and 
heat  applied  over  the  abdomen. 

III.  1)1S0RD>]RS  OF  THE  BOWELS. 

The  chief  irregularities  in  the  action  of  the  bowels  are  usually 
summed  up  under  the  terms  constipat Ion  and  diarrhoea.  It  must  be 
understood,  however,  that  it  is  often  necessary  to  make  careful  investi- 
gation as  to  what  is  really  meant  by  these  expressions,  and  it  cannot  be 
too  strongly  enforced  that  a  personal  examination  of  the  evacuations  is 
demanded  in  a  considerable  number  of  cases.  In  this  examination  the 
chief  points  to  be  noticed  are  their  amount;  colour;  general  appearance  ; 
consistence  ;  the  form  and  size  of  any  solid  fa?ces  ;  odour  ;  if  there  are 
any  signs  of  fermentation  or  aeration  ;  and  general  composition.  The 
materials  to  be  specially  looked  for,  in  addition  to  ordinary  faeces,  include 
various  articles  of  food,  either  unaltered  or  more  or"  less  digested; 
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foreign  bodies  introduced  from  witlioul ;  calculi,  especially  hepatic; 
intestinal  worms  or  hydatids;  blood  or  altered  blood;  mucus  or  pus  ; 
fatty  matters;  fibrinous  flocculi  or  casts;  epithfelial  shreds;  vegetable', 
aninial,  or  mineral  poisons  ;  or,  rarely,  sloughs  or  detached  portions  of 
the  intestines.  Occasionally  a  chemical  and  microsctopical  examination 
of  the  faeces  is  necessary,  especially  for  the  detection  of  poisonous  sub- 
stances and  parasites,  or  even  merely  to  determine  their  composition, 
it  will  now  be  expedient  to  discuss  constipation  and  diarrhoea 
separately. 

A.  CONSTIl'ATIOX. 

aitiology. — The  immediate  causes  of  this  very  common  .symptom  may 
be  summed  up  as: — 1.  Mechanical  obstruction  in  some  part  of  the 
alimentary  canal,  directly  interfering  with  the  passage  of  the  fasces. 
2.  Deficient  peristaltic  action  of  the  intestinal  muscular  coat,  especially 
that  of  the  large  bowel,  due  to  a  condition  of  atony,  or  impaired 
nervous  stimulus  ;  or  toant  of  expulsive  power.  3.  Deficiency  of  secretions, 
particularly  of  the  intestinal  secretion  and  bile,  or,  as  some  believe, 
their  too  rapid  absorption;  the  ffBces  being  consequentlj'  unusually 
solid,  while  at  the  same  time  the  peristaltic  action  of  the  bowel  is 
diminished.  Constipation  is  usually  very  marked  in  cases  of  pyloric 
obstruction,  owing  to  deficiency  of  fluids  in  the  intestinal  canal. 

The  first  group  of  cases  will  be  sepai'ately  considered.  The  other  two 
classes  may  be  associated  with  organic  diseases,  but  ai'e  very  frequently 
the  consequence  of  meve  functional  disturbance .  This  may  arise  from  a 
great  variety  of  causes,  of  which  the  chief  are  habitual  neglect  of  the 
act  of  deffBcation,  either  from  carelessness,  want  of  time,  or  undue 
modesty;  indulgence  in  astringent  articles  of  diet;  habitual  use  of 
opium;  excessive  smoking;  a  sedentary  life,  especially  if  combined 
with  much  mental  work  ;  enervating  habits,  particularly  lying  in  bed  to 
a  late  hour  in  the  morning ;  anaemia,  debility,  and  want  of  tone  from  any 
cause ;  hepatic  derangements  ;  most  acute  febrile  diseases ;  various 
chronic  affections,  especially  those  connected  with  the  nervous  .system ; 
uterine  and  ovarian  derangements ;  and  the  presence  of  lead  in  the 
system. 

Undoubtedly  some  individuals  are  predisposed  to  constipation,  par- 
ticularly those  who  are  of  a  slow,  languid,  or  lethargic  temperament. 
This  disorder  is  more  common  among  females  than  males  ;  and  is  more 
liable  to  arise  as  age  advances,  though  it  is  of  very  frequent  occurrence 
in  young  women. 

Symptoms.  —  Constipation  simply  means  that  the  stools  are  not 
passed  with  suflicient  frequency,  being  at  the  same  time  generally 
deficient  in  quantity,  as  well  as  abnormally  dry  and  firm,  or  even  solid. 
In  many  instances  it  is  a  mere  temporary  derangement ;  but  in  others 
the  bowels  are  habitually  confined.  Some  individuals  state  that  their 
bowels  are  regular,  simply  because  they  go  to  the  closet  every  day,  but 
in  reality  they  suffer  from  habitual  constipation,  as  they  only  pass  small 
lumps  of  hard  fteces;  hence  the  necessity  for  making  close  enquiry  in 
any  doubtful  case.  The  degree  of  constipation  varies  much,  but  it  is 
not  uncommon  to  meet  with  patients,  especially  females,  whose  bowels 
are  only  moved  once  or  twice  a  week  ;  and  sometimes  the  intervals  are 
even  longer  than  this,  being  in  exceptional  cases  quite  extraordinary. 
Hence  fteces  may  accumulate  to  an  enormous  amount  in  the  intestines, 
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disteiidino'  tliem  g-reatly ;  and  when  discharged,  they  are  firm,  often 
extremely  hard,  dry,  in  the  form  of  scybalous  lumps  or  large  masses, 
frequently  pale,  and  unusually  fa^tid.  Bard  excrement  may  cause 
irritation  of  the  intestinal  mucous  membrane,  a  kind  of  spurious  diarrha^a 
being  thus  set  up,  attended  with,  the  discharge  of  mucus  or  pvis,  whicli 
may  easily  mislead  as  to  the  actual  conditions  present,  the  fo3ces  being  in 
reality  retained.  Its  passage  also  often  gives  rise  to  a  great  deal  of  pain 
about  the  anus,  with  straining,  and  sometimes  discharge  of  blood  ;  and  it 
may  unquestionably  originate  piles.  When  retained,  excrement  is  very 
liable  to  undergo  decomposition,  thus  giving  rise  to  much  painful  flatu- 
lence ;  the  secretions  are  also  more  and  more  interfered  with,  as  well  as  the 
motor  functions  of  the  bowels,  and  dyspepsia,  usually  of  an  atonic  kind, 
is  set  up.  The  mechanical  effects  of  accumulated  ffeces  are  often 
very  serious,  and  they  not  uncommonly  cause  complete  intestinal  ob- 
struction, or  may  even  lead  to  ulceration  and  jjerf oration.  Notinfre- 
(|uentlv  an  accumulation  can  be  detected  hj  iDliysical  examination  of  the 
abdomen,  and  it  may  simulate  various  abdominal  tumours.  As  a  rule 
tumours  due  to  accumulation  of  faeces  correspond  in  position  and  shape 
to  the  co?cum,  or  to  some  part  of  the  colon ;  they  often  have  a  doughy 
feel,  yielding  to  pressure,  by  Avhich  they  are  sometimes  much  altered  ; 
and  percussion  over  the  corresponding  part  of  the  abdomen  generally 
elicits  a  combination  of  dulness  and  tympanitic  sound.  In  some  cases, 
however,  fsecal  collections  produce  extensive,  irregular,  solid  enlarge- 
ments, greatly  resembling  masses  of  cancer.  Therefore  the  possibility 
of  any  doubtful  abdominal  tumour  being  due  to  this  cause  should  always 
be  borne  in  mind,  and  the  effects  observed  of  a  thorough  clearing-out 
iiF  the  bowels,  by  means  of  aperients  and  enemata,  or  in  other  ways, 
before  a  positive  opinion  is  giveii.  Sometimes  a  collection  of  fteces  is 
associated  with  other  morbid  conditions  within  the  abdomen. 

Upon  the  general  system  the  effects  of  habitual  constipation  are  fre- 
rjuently  very  marked.  It  produces  a  state  of  nervous  depression  or 
hypochondriasis,  with  headache,  giddiness,  disorders  of  sleep,  or  other 
])henomena;  and  by  interfering  with  digestion  and  nutrition,  as  well  as 
ill  otlier  ways,  may  cause  much  wasting  and  antemia. 

Treatment. — The  chief  remedies  employed  in  the  treatment  of  con- 
stipation have  ah'eady  been  indicated,  and  from  these  a  selection  has  to 
be  made  suitable  for  each  particular  case,  when  the  symptom  is  accidental 
and  temporary.  A  few  special  remarks  are  demanded  regarding  the 
management  of  habitual  constipation.  1.  It  is  most  important  to  im- 
])ress  upon  patients  the  necessity  of  attending  to  the  habit  of  going  to 
stool  daily,  at  the  same  hour,  and  of  having  a  proper  evacuation,  because, 
if  this  is  neglected  for  a  long  period,  it  becomes  extremely  difficult  to 
restore  the  bowels  to  their  normal  activity.  2.  Attention  to  diet  and 
general  hycfiene  often  assists  in  removing  constipation.  The  late  Sir 
Andrew  Clark  advocated  plenty  of  solid  and  fluid  digestible  food. 
Astringent  articles  of  diet  must  be  avoided.  Bran-bread,  oatmeal 
cakes,  and  pori-idge  certainly  prove  efficacious  in  not  a  few  cases;  and 
tigs  or  somewhat  acid  fruits  are  useful  in  other  instances.  Any 
injurious  habits  which  tend  to  confihe  the- bowels  must  be  checked  ;  and 
a  proper  amount  of  daily  exercise  should  be  taken.  Cold  bathing,  with 
douching  of  the  abdominal  walls,  is  often  beneficial ;  as  well  as  local 
manipulation  or  massage.  The  plan  of  wearing  an  efficient  bandage  or 
(Hastic  support  j-ound  the  abdomen  is  exceedingly  sei^viceablo  in  some 
cases,  especiallv  in  women  with  relaxed  abdominal  walls.    8.  It  must 
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not  be  forf^otton  that  the  inactivity  of  the  bowels  may  be  due  to  a  ' 
general  want  of  tone,  and  hence  ionics  are  frequently  useful,  particularly 
those  which  improve  tlie  condition  of  the  alimentary  canal.    The  most  ' 
beneficial  are  the  non-astringent  preparations  of  iron  ;  mineral  acids  ' 
with  bitter  infusions  or  tinctures;  strychnine,  or  extract  or  tincture  of 
nux  vomica.    Should  there  be  any  lead  in  the  system  giving  rise  to  I 
constipation,  iodide  of  potassium  is  the  essential  remedy.    4.  Various  ! 
aperient  medicines  liave  usually  to  be  employed,  but  it  is  higlily  desir- 
able to  avoid  falling  into  the  habit  of  relying  upon  these  agents,  if 
possible,  especially  the  stronger  purgatives,  and,  therefore,  as  soon  as  ' 
the  desired  effect  has  been  produced  in  any  case,  and  the  bowels  have 
been  properly  emptied,  purgatives  should  be  stopped,  and  the  patient  | 
impressed  with  the  importance  of  trying  to  keep  up  a  regular  action  by 
attention  to  the  matters  already  indicated.    Among  the  most  efficacious  j 
aperients  in  these  cases  are  confection  of  senna  or  sulphur,  oi-  sulphur  { 
lozenges,  taken  early  in  the  morning;  castor-oil  or  olive-oil  :  glj'cerine 
or  equal  parts  of  glycerine  and  castoi'-oil  ;  compound  rhubarb  pill ; 
sulphate  of  magnesium,  gr.  xx  to  ^i  thi'ce  tiroes  a  day,  which  is  often 
beneficially  combined  with  sulphate  of  iron ;    sulphate  of  sodium  ;  i 
Seidlitz  powders ;  phosphate  of  sodium,  particulai4y  recommended  for  i 
children ;   aloes  or  aloin,  especially  valuable  if  the  colon  is  torpid ;  | 
the  extracts  of  rhamnus  frangula  or  rhamnus  purshianus  (cascara  ] 
sagrada)  ;  and  extract  of  belladonna   in   doses  of  gr.  -g-  to  ^  once  ; 
daily,  gradually  inci^cased,  as  recommended  by  Trousseau.    The  last-  ; 
mentioned  drug  is  deservedly  in  high  repute,  and  in  combination  Avith 
aloes  and  extract  of  nux  vomica  it  is  also  xery  serviceable  in  some 
cases.    Powdered  ii^ecacuanha  in  small  doses  is  a  useful  addition  in 
certain  conditions,  by  causing  increased  intestinal  secretion.  Cascara 
sagrada  is  now  an  established  remedy  in  the  treatment  of  habitual 
constipation,  and  in  many  cases  it  proves  of  signal  service.    In  the 
more  obstinate  forms  it  laecomes  necessary  to  use  the  stronger  pur-  j 
gatives  from  time  to  time,  such  as  extract  of  colocynth,  blue  pill, 
calomel,  jalap  or  its  resin,  or  gamboge.    If  the  bile  appears  to  be  * 
deficient,  some  mercurial  preparation,  podophyllin,  euonymin.  or  other 
cholagogties  are  valuable  now  and  then  ;   or  purified  ox-gall  may  be  ^ 
employed  as  a  substitute.    Some  of  these  remedies  may  be  given  in  | 
different  combinations  with  advantage,  made  up  into  pills  Avith  extract 
of  gentian  or  extract  of  hyoscj-amus.    It  is  best  to  administer  them  just 
before  or  during  a  meal.    Various  aperient  mineral  tvaters  are  often 
serviceable  in  habitual  constipation,  such  as  Friedrichschall,  Hunyadi 
Janos,  ^sculap,  Rubinat,  Vichy,  or  Seltzer  waters ;  or  Carlsbad  salts. 

The  employment  of  simple  enemata  in  cases  of  habitual  constipation  is  i 
very  useful.  A  morning  injection  of  water,  soap  and  water,  a  solution 
of  salt,  or  olive  oil,  will  often  prove  highly  efficacious  ;  if  necessary  a  , 
little  castor-oil  may  be  added.  Small  enemata  of  glycerine  are  of  great  \ 
service,  and  are  now  much  employed,  as  well  as  glycerine  suppositories.  , 
Abdominal  massage  is  a  most  valuable  method  of  treatment  in  many  ■ 
cases  of  habitual  constipation ;  and  the  use  of  electricity  in  connection 
with  the  abdominal  walls  may  be  serviceable  in  obstinate  cases. 

Occasionalljs  as  the  result  of  long-continued  accumulation,  the  rectum  | 
becomes  greatly  distended  with  solid  and  dry  excrement,  which  has  to  j 
be  mechanically  scooped  out.    Enemata  may  be  used  for  the  purpose  o£ 
aiding  in  softening  this  hardened  fijeces,  and  breaking  it  down.  j 
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B.  DiARRHlEA. 

etiology. — Diavi'lioea  results  either  from  increased  peristaltic  action 
of  the  intestines  ;  from  an  vinusnally  liquid  state  of  their  contents, 
especially  when  this  depends  on  excessive  secretion ;  or,  most  commonly, 
from  a  combination  of  these  conditions.  The  exciting  causes  may  be 
thus  arranged: — -1.  Irritation  of  the  intestines  by  food,  either  taken  in 
excess,  of  improper  quality,  undigested,  or  having  undergone  decom- 
jiosition ;  impure  water  or  other  liquids ;  purgative  medicines  and 
irritant  poisons  generally;  excessive  or  unhealthy  secretions,  especially 
bile  ;  Avorms,  trichinaa,  and  other  parasites,  possibly  vegetable  as  well 
as  animal ;  retained  fteces  ;  or  ptomaines  and  other  toxic  products. 
2.  Mechanical  congestion  of  the  intestinal  vessels,  owing  to  some  obstruc- 
tion in  the  portal  cii'Culation.  3.  Organic  affections  of  the  intestines, 
namely,  enteritis,  either  acute  or  chronic  ;  albuminoid  disease  ; 
and  ulceration,  especially  tubercular.  4.  Occasionally  mere  nervous 
disturbance,  such  as  strong  mental  emotion ;  or  reflex  irritation  in 
connection  with  dentition.  5.  Certain  special  diseases  in  which 
diarrhoea  is  a  prominent  symptom,  particularly  cholera,  typhoid  fever, 
and  dysenteiy.  By  many  it  is  then  regarded  as  eliminatory  in  its 
natm'e,  serving  to  carry  off  j)oisonous  materials ;  and  the  same  theory 
is  applied  to  its  occurrence  in  renal  disease,  gout,  pyiemia,  and  various 
fevers;  or  when  it  takes  23lace-as  a  critical  discharge  at  the  close  of 
pyrexial  affections.  Colliquative  diarrhoea  not  infrequently  sets  in 
during  the  course  of  certain  wasting  chronic  affections,  especially 
towards  their  termination,  aiding  in  bringing  about  a  fatal  result, 
esjjecially  in  phthisis,  cancer,  splenic  or  supra-renal  disease,  and 
Hodgkin's  disease.  6.  The  rapid  suppression  of  discharges,  or 
absorption  of  dropsical  fluid,  when  the  diarrhoea  is  termed  vicarious. 
!?.  Causes  of  a  more  general  character,  namely,  exposui'e  to  changes  of 
temperature,  or  to  excessive  cold  or  heat ;  foul  air,  overcrowding,  and 
other  anti-hygienic  conditions ;  excessive  fatigue ;  emanations  from 
decomposing  animal  matter ;  and  malarial  influence.  The  combined 
action  of  certain  of  these  causes,  along  Avith  improper  diet,  gives  rise  to 
the  summer  and  autumn  diarrhcea,  or  so-called  English  cholera,  so 
prevalent  during  these  seasons.  8.  Very  rarely  the  escape  of  some  fluid 
accumulation  into  the  intestines,  such  as  the  contents  of  an  abscess, 
.peritoneal  ett'usion,  or  the  fluid  portion  of  a  hydatid  tumour. 

Characters. — In  all  cases  of  diarrhoea  it  is  requisite  to  ascertain  its 
duration  ;  the  number  of  stools  passed  within  the  twenty-four  hours  ;  and 
■their  relation  to  the  introduction  of  food,  if  any  ;  and  also  to  inspect 
specimens  of  the  excreta,  if  practicable,  as  frequently  as  maybe  needed. 
The  principal  varieties  of  loose  stools  are  feculent ;  lienteric,  when  they 
contain  obvious  fragments  of  food,  in  some  cases  scarcely  at  all  changed ; 
bilious;  serous  or  watery,  also  called  /Zzsjc ;  mucous  or  gelatinous; 
bloody  ;  fatty ;  purulent ;  chronic  or  white  flux.  As  a  rule  the  materials 
are  more  or  less  mixed,  and  by  an  examination  of  the  cliaractei's 
presented  by  the  stools  the  cause  of  the  diarrhoea  may  often  be  deter- 
mmed.  Various  other  digestive  disturbances  ai'e  usually  associated  with 
■this  symptom,  indicated  by  griping  or  other  pains  in  the  abdomen,  sick- 
-iiess,  borborygmi,  straining  at  stool,  or  an  abnormal  state  of  the  tono-ue. 
The  stools  may  irritate  the  anus  considerably,  especially  when  "the 
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tliarilicca  is  long-continned  and  of  a  watery  kind.    It-  must  be  remarked 
that  patients  sometimes  state  that  the}'  are  suffering  from  looseness  of  j 
the  bowels,  when  on  investigation  it  will  be  found  that  there  is  only  ' 
some  local  discharge,  especially  in  connection  with  fi.<iMa  in  ann.    The  ' 
association  of  mucous  discharge  with  retained  fseces  has  already  been 
alluded  to. 

If  diarrhoea  is  considerable  or  of  long  duration,  it  necessarily  causes 
more  or  less  debility  and  Avasting,  in  some   instances  reducing  the  i 
patient  very  rapidly  and  markedly.  '  \ 

Treatment. — The  first  matter  relating  to  the  treatment  of  diai^hcea  is  ; 
to  determine  whether  it  should  be  checked  or  not.    In  some  instances  this  i 
is  not  desirable,  provided  it  is  not  excessive,  the  discharge  by  the  bowels  ' 
being  preservative  and  beneficial,  as,  for  instance,  in  connection  with 
Bright's  disease  or  portal  congestion.    Some  even  go  so  far  as  to  promote  ' 
diarrhoea  in  certain  special  diseases,  such  as  cholera  and  typhoid.    As  ' 
a  rule  it  is  necessarj^  to  check  this  symptom  either  entirely  or  partially. 
For  this  end  the  diet  must  be  strictly  regulated,  and  this  may  be  the 
onl}^  thing  needed,  especially  in  the  case  of  children.    Milk  with  fari-  I 
naceous  articles,  especially  ari-owroot  and  corn-flour;  weak  beef-tea, 
thickened  with  these  materials  ;  and  milk-puddings,  constitute  the  best  < 
articles  of  diet.    Milk  Avith  lime-water,  if  administered  in  small  quan-  j 
tities,  aaad  at  propei-  intervals,  will  often  s))eedily  put  a  stop  to  the  i 
diarrhoea  of  childien.    In  some  cases  a  little  brandy-and-water,  or  a  , 
mixture  of  branciy  with  port  wine,  is  beneficial.    N^ot  uncommonly  an 
aperient  is  indicated  at  the  outset,  with  the  view  of  getting  rid  of  , 
irritant  materials  from  the  alimentary  canal.    Castor  oil,  calomel,  a 
saline  draught  or  Seidlitz  powdei',  or  a  full  dose  of  tincture  of  rhubarb 
act  best  in  these  cases,  and  they  are  often  advantageously  combined 
with  a  little  opium.    Antacids,  such  as  bicarbonate  of  sodium  or  mag-  , 
nesium,  are  beneficial  to  neutralize  irritating  secretions  in  the  bowels,.  '■ 
which  set  up  diari'ho'a.  \ 

Among  the  direct  remedies  used  for  combating  diarrhcca  opium  holds 
the  first  place,  given  either  alone  or  with  other  medicines,  in  various  foi-ms.  \ 
The  enema  of  opium  is  often  of  great  value.    The  other  principal  medi-  j 
cines  usually  administered  are  prepared  chalk  in  various  compounds,  j 
catechn,  kino,  logwood,  krameria,  bael-fruit,  alum,  dilute  mineral  acids,  i 
especially  sulphuric,  tannic  and  gallic  acids,  acetate  of  lead,  preparations 
of  bismuth,  hydrate  of  chloral,  and  chlorodyne  ;  and  in  certain  chronic 
cases  solution  or  tincture  of  pcrchloride  or  solution  of  pernitrate  of  iron,  ; 
sulphate  of  copper,  or  nitrate  of  silver.    Ipecacuanha  is  invaluable  in  j 
certain  forms  of  diarrha^a.     Goto  bark  and  cannabis  indica  ai-e  also  | 
recommended.    Among  the  most  efficient  combinations  will  be  found  j 
chalk  mixture  with  tincture  of  catechu  and  opium  ;  aromatic  powder  , 
of  chalk,  with  or  without  opium  ;  compound  kino  powder;  decoction  of  j 
logwood  with  lime-water,  particularly  valuable  for  children;  dilute  or  , 
aromatic  sulphuric  acid  with  laudanum  ;  Dover's  powder,  alone  or  with  ^ 
cai'bonate  of  bismuth  ;  the  lead  and  opium  pill ;  and,  in  obstinate  chronic 
cases,  a  pill  containing  sulphate  of  copper  or  nitrate  of  silver  combined  " 
with  opium.  * 

Creasote,  carbolic  acid,  minute  doses  of  percliloride  of  mercury,  naph- 
thalin,  and  other  nidiscpiics  have  been  employed  with  advantage  in 
certain  forms  of  diarrhoea.  The  idea  of  administering  antagomsts  to 
poisonous  ptomaines  has  been  advanced,  but  at  present  with  no  definite 
results. 
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Local  applications  to  tlie  abdomen  are  frequently  very  beneficial  for 
liarrbcea,  in  tbe  form  of  poultices,  fomentations,  or  dry  heat.    A  flannel 
andage  worn  round  the  abdomen  is  useful  in  some  chronic  cases. 
(Occasionally  a  patient  may  by  voluntary  effort  to  some  extent  suppress 
(liarrha?a,  especially  when  this  is  due  to  emotional  disturbance. 

IV.  HELENA— INTESTINAL  HJEMORRHAaE. 

53tiology. — Most  of  the  causes  of  melasna  are  similar  to  those  which 
i^ive  rise  to  ha3matemesis,  and  it  will  be  sufficient  briefly  to  enumerate 
them  as  follows  : — 1.  Trait,matic  Injury.  2.  Diseased  conditions  of  the  blood. 
•3.  Vicarious.  4.  Mechanical  and  chemical  irritation  or  injury  to  the 
bowel,  especially  by  violent  purgatives,  cantharides,  turpentine,  various 
irritant  poisons,  hai'dened  f;eces,  nhd  rough  calculi.  5.  Organic  diseases, 
namely,  enteritis,  ulceration,  esiDCcially  in  typhoid  fever  and  dysentery, 
cancer,  invagination,  piles,  prolapsus,  fissures  or  fistulte  about  the  anus. 
■6.  Extreme  mechanical  congestion,  from  portal  obstruction  or  chronic 
heart  or  lung  disease.  7.  A  tiomoior  eating  its  way  thi'ough  the  wall  of 
the  intestine  ;  or  an  aneurism  bursting  into  its  interior.  8.  Passage  of 
blood  from  the  stomach  into  the  bowels,  following  hiemorrhage  into  this 
organ. 

Characters. — When  blood  appears  in  the  stools,  it  is  generally  much 
altered  in  its  characters,  but  this  will  depend  upon  its  amount  and 
source,  and  upon  the  rapidity  with  which  it  escapes.  When  in  small 
quantity,  coming  from  the  upper  part  of  the  bowel,  and  being  slowly 
discharged,  it  is  usually  more  or  less  dark,  being  often  quite  black,  and 
presenting  a  tarry  or  sooty  aspect ;  occasionally  it  resembles  coffee- 
grounds.  If  originating  from  the  same  source,  being  at  the  same  time 
copious  and  speedily  expelled,  it  may  be  bat  little  altered,  though  it  is 
usually  of  a  very  dai*k  colour.  When  coming  from  the  large  intestine, 
I  specially  near  the  anus,  it  is  generally  quite  bright  and  unchanged. 
The  quantity  varies  much,  ranging  from  mere  streaks  in  the  fteces  to 
an  amount  sufficient  to  cause  speedy  death.  By  attending  to  the  quantity 
;uid  appearances  of  the  blood,  its  seat  of  origin  may  generally  be  deter- 
mined ;  the  diagnosis  being  further  aided  by  the  general  history  of  the 
case,  and  by  a  consideration  of  the  symptoms  and  physical  signs  refer- 
able to  the  abdomen,  not  forgetting  to  make  an  examination  of  the  anus 
and  its  vicinity,  should  this  be  required.  Care  must  be  taken  not  to 
mistake  the  dark  colour  due  to  bile  or  iron  for  that  depending  on  the 
presence  of  blood  in  the  stools. 

Treatment. — The  same  remedies  are  useful  in  the  treatment  of  meltena 
as  have  been  mentioned  for  hasmatemesis.  Oil  of  turpentine  is  in  much 
repute.  Enemata  of  iced  loater  are  sometimes  serviceable ;  as  well  as 
the  application  of  ice-bags  to  the  abdomen.  Astringent  enemata  may 
also  be  indicated  in  some  cases.  If  there  is  any  morbid  condition  about 
the  anus  giving  rise  to  hiBmori4iage,  such  as  piles  or  fistula,  as  well  as  in 
certain  forms  of  internal  disease,  for  example,  cancer  of  the  intestine, 
surgical  interference  may  be  required. 
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CHAPTER  XLT. 

INFLAMMATION  OF  THE  INTESTINES- 
ENTERITIS— INTESTINAL  OR  ENTERIC  CATARRH— 
DUODENITIS— COLITIS. 

Ini'lammation  of  the  bowels  presents  considerable  varieties  as  regards 
the  coats  involved  ;  the  seat  of  the  mischief,  and  extent  of  the  intestinal 
tract  implicated  ;  and  the  resnlts  of  the  inflammatory  jirocess.  The  term 
enteritis  has  also  been  used  very  vaguely,  and  by  some  Avriters  is  limited 
to  inflammation  of  the  small  intestine.  Hence  it  is  very  diflBcult  to  give 
a  comprehensive  account  of  the  subject.  The  bowel  is  the  seat  of  special 
lesions  in  connection  with  typhoid  fever,  dysentery,  and  cholera  ;  while 
it  may  be  affected  in  diphtheria,  anthrax,  and  actinomycosis.  These 
conditions  are  discussed  elsewhere,  and  do  not  come  within  the  scope  of 
the  present  chapter.  The  cases  in  which  inflammation  of  the  intestines 
occurs  as  an  independent  disease  may  be  conveniently  divided  into  those 
of: — 1.  Acute  enteric  catarrh  or  muco-enteritis,  in  which  the  mucous  mem- 
brane is  extensively  affected,  the  entire  tract  being  sometimes  involved, 
but  as  a  rule  more  particularly  the  small  intestine.  2.  Chronic  enteric 
catarrh.  3.  Phlegmonous  enteritis,  which  involves  a  limited  portion  of 
the  bowel,  and  implicates  all  the  coats.  4.  Local  varieties,  only  two  of 
which  need  be  specially  alluded  to  here,  namely,  dtiodenitis  and  colitis. 
The  impoi'tant  conditions  named  appendicitis,  ty^Mitis,  and  peri- 
typhlitis will  be  dealt  with  in  a  separate  chapter.  Such  varieties  as 
jejimitis,  ileitis,  and  proctitis  do  not  call  for  a,nj  special  comment. 

iEtiology. — Before  considering  the  more  obvious  causes  of  intestinal 
inflammation,  it  may  be  noted  that  micro-organisms  have  of  late  years 
been  found  in  great  abundance  in  the  intestinal  contents  from  a  very 
early  period  after  birth,  including  chiefly  various  micrococci,  and  several 
bacilli,  esiDCcially  the  bacillus  lactis  cerogenes,  and  the  bacillus  coli  com- 
mune, which  is  most  abundant  in  the  colon.  Other  bacilli  and  various 
spirilla  are  met  with  in  the  stools  of  patients  suffering  from  different 
forms  of  enteritis,  and  it  is  believed  by  many  that  either  these  organisms 
or  their  products  are  concerned  in  the  causation  of  the  disease,  or  that 
the  ptomaines  thus  formed  are  absorbed,  and  account  for  some  of  the 
symptoms.  As  regards  infantile  diarrhoea,  many  kinds  of  bacilli  are 
said  to  be  concerned  in  its  production,  but  it  is  supposed  that  they  act 
rather  by  their  effects  on  the  food  and  intestinal  contents,  and  the  con- 
sequent formation  of  deleterious  products,  than  by  any  direct  irritation 
of  the  intestinal  wall.  The  usual  streptococci  and  staphylococci  mny 
be  associated  with  phlegmonous  inflammation  of  the  bowel. 

Acute  enteric  catarrh  or  muco-enteritis  may  be  due  to  the  following 
causes  -.—a.  Some  direct  irritation  of  the  interior  of  the  bowel  by 
improper,  badly-cooked,  or  undigested  food  ;  excess  of  or  unripe  fruit : 
irritating  or  toxic  products  of  the  digestive  process  ;  or  various  irritant 
poisons,  some  of  which  act  without  necessarily  being  introduced  into  the 
alimentary  canal  itself,  and  these  agents  are  likely  to  produce  a  very 
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intense  form  of  inflammation.  The  complaint  is  also  sometimes  attributed 
to  excessive  flow  of  bile  ;  or,  on  the  other  hand,  to  deficiency  of  bile,  which 
favours  decomposition .  "Worms,  foreign  bodies,  hai'd  f feces,  or  other  irri- 
tants may  also  set  up  intestinal  catarrh,  h.  Cold,  excessive  heat  of  summer 
or  of  tx'opical  climates,  or  rapid  changes  of  temperature,  c.  Certain 
acute  infective  and  inflammatory  diseases,  in  addition  to  those  already 
mentioned,  as  septicasmia,  pyfemia,  scarlatina,  or  pneumonia,  d.  Local 
diseases  of  the  intestine,  of  which  intestinal  catarrh  is  often  a  complica- 
tion, e.  Extension  from  neighbouring  inflammation.  /.  Cachectic 
diseases,  of  Avhich  it  may  be  the  terminal  event,  as  Bright's  disease, 
scurvy,  Addison's  disease,  cancer,  or  pernicious  ansemia.  Among  p'>'^- 
disposing  causes  must  be  mentioned  age,  intestinal  catarrh  or  inflamma- 
tion being  extremely  common  in  infants  and  young  children,  especially 
during  the  period  of  dentition  ;  climate  and  season,  the  complaint  being- 
most  "frequent  during  a  hot  summer  and  early  autumn,  especially  when 
there  is  much  moisture,  or  a  great  difference  between  day  and  night 
temperature  ;  conditions  of  general  ill-health  and  marasmus ;  and  cer- 
tain mental  or  emotional  states. 

Chronic  enteric  catarrh  sometimes  remains  after  the  acute  disease, 
especially  if  certain  causes  of  irritation  persist  for  some  time,  or  are 
frequently  repeated.  In  other  instances  it  results  from  long-continued 
congestion  of  the  intestinal  canal,  as  the  result  of  hepatic  or  cardiac 
disease ;  or  is  associated  with  chronic  organic  changes  in  the  intestines, 
such  as  albuminoid  or  tubercular  disease.  Occasionally  it  accompanies 
chronic  Bi-ight's  disease.  Persistent  intestinal  catarrh  may  also  be  a 
consequence  of  prolonged  residence  in  ti-opical  climates. 

"With  regard  to  the  etiology  of  the  local  varieties  of  enteritis,  it  will 
be  sufficient  to  note  the  following  points.  Phlegmonous  enteritis  is  VLSMSillj 
associated  with  some  form  of  obstruction  of  the  bowels,  either  acute  or 
chronic.  Rarely  it  is  secondary  to  ulceration ;  or  it  may  be  impossible 
to  detect  any  definite  cause.  It  may  be  noted  in  this  connection  that, 
apart  from  obstructive  cases,  gangrene  of  more  or  less  of  the  intestine 
occurs  in  exceptional  instances,  resulting  from  embolism  of  the 
superior  mesenteric  vein,  venous  thi-ombosis,  pressure  by  hard  fceces  or 
other  solid  bodies,  or  detachment  of  the  mesentery ;  and  this  condition 
may  be  followed  by  severe  inflammation.  Duodenitis,  as  a  limited 
disease,  may  be  due  to  extension  from  the  stomach ;  or  to  local  irritation 
by  food  or  acrid  bile.  It  is  also  commonly  believed  to  be  peculiarly  liable 
to  supervene  after  extensive  burns  and  scalds,  and  then  to  lead  to  ulcera- 
tion, but  this  belief  has  been  called  in  question.  Phlegmonous  inflam- 
mation is  said  to  be  most  frequently  associated  with  the  duodenum,  apart 
from  obstructive  cases.  Colitis  has  no  definite  recognizable  caTise,  unless 
it  be  hard  faeces.  One  form  resembles  some  cases  of  amoebic  dysentery 
very  closely  (Osier).  It  is  most  frequently  met  with  in  men  beyond 
the  middle  period  of  life.  Another  form  (mucous  colitis)  is  by  far  most 
frequent  in  nervous  or  hysterical  women ;  but  also  occurs  in  neuras- 
thenic men. 

Anatomical  Characters. — In  the  milder  forms  of  intestinal  catarrh 
the  appearances  resemble  those  observed  in  catarrh  of  other  mucous 
surfaces.  The  entire  mucous  tract  is  seldom,  and  perhaps  never 
affected ;  but  the  complaint  may  involve  the  whole  of  the  small  or  large 
intestine,  or  is  confined  to  areas  of  different  lengths.  The  secretions  are 
excessive,  and  often  very  irritating,  being  sometimes  mixed  with  blood  ; 
and  thoro  is  some  degree  of  serous  exudation,  with  desquamation  of  the 
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cpithelinm.  Tii  more  marked  inflammation  tliere  is  obvious  increased 
vascularity,  sometimes  intense;  with  strikinc^  cliancres  in  the  epithelium 
and  gland-structures,  oedema  of  the  intestinal  walls,  infiltration  with 
leucocytes,  and  a  discharge  of  glairy  mucus  or  pus  from  the  surface. 
Superficial  erosions  or  slight  ulcerations  are  not  uncommonly  observed. 
Occasionally  a  croupous  or  membranous  deposit  is  foi-med  over  the 
surface  more  or  less  extensively,  which  indicates  con.siderable  intensity 
of  the  inflammatory  process,  and  may  be  associated  with  pyajmia, 
pneumonia,  certain  forms  of  poisoning,  or  some  chronic  diseases. 

Phlegmonous  enteritis  is  confined  to  a  limited  extent  of  the  gut, 
implicating  its  entire  thickness.  The  colour  is  extremely  deep-red, 
sometimes  purple  or  almost  black,  being  accompanied  with  spots  of 
extravasation;  all  the  coats  are  thickened  and  softened,  and  generally 
infiltrated  with  serum,  or  occasionally  with  exudation  or  pus  ;  while  the 
intestinal  contents  are  often  mixed  with  blood.  Gangrene  occui-s  in 
some  cases.  The  peritoneum  may  be  involved  by  extension,  exhibiting 
patches  of  lymph  corresponding  to  the  inflamed  bowel. 

Duodenitis  has  no  special  features,  except  that  the  inflammation  is 
sometimes  of  the  phlegmonous  type,  leading  to  suppuration  in  the  sub- 
mucous tissue  and  the  formation  of  abscess. 

As  regards  the  special  forms  of  colitis,  the  mucous  variety  is 
charactei'ized  by  the  production  of  a  very  tenacious  adherent  mucus, 
■which  iTiay  form  a  complete  membranous  tube,  but  can  be  sepai-ated 
without  causing  any  lesion  of  the  surface.  It  is  supposed  to  be  the 
result  of  some  unknown  change  in  the  mucous  glands.  Simple  nlceraiivc 
colitis  is  believed  to  be  distinct  from  dysentery,  the  inflammation 
beginning  in  the  sub-mucous  tissue,  but  soon  causing  extensive  destruc- 
tion of  the  mucoiis  membrane  and  ulceration.  The  ulcers  are  often 
large,  irregular,  and  confluent,  and  extend  to  the  muscular  coat:  sloughs 
may  adhere  to  the  surface  ;  and  the  intervening  mucous  membrane  is 
red,  swollen,  or  pigmented.  Occasionally  perforation  takes  jjlace.  The 
small  intestine  may  be  similarly  affected  in  the  same  case. 

When  intestinal  catarrh  becomes  chronic,  there  are  the  usual  changes 
in  colour,  the  membrane  being  often  dark  or  even  black  from  pigment ; 
with  thickening  and  induration  of  tissues ;  and  atrophy  of,  or  degenerative 
changes  in  the  gland-structures.  Chronic  catarrh  may  give  rise  to 
ulceration  ;  or,  on  the  other  hand,  it  may  be  the  result  of  this  condition, 
or  is  associated  with  some  other  organic  change  in  the  bowel. 

Symptoms. — 1.  Cases  of  acute  enteric  catarrh  are  generally  charac- 
terized by  uneasiness  over  the  abdomen,  with  colicky  and  griping  pains, 
especially  about  the  umbilicus,  where  there  may  be  a  little  tenderness, 
though  pressure  sometimes  gives  relief ;  formation  of  much  gas  in  the 
intestines,  causing  gurgling  and  borborygmi ;  and  diarrhoea,  especially 
after  taking  any  food  or  drink,  the  stools  becoming  in  some  cases  very 
numerous,  being  at  first  fEeculent,  but  soon  assuming  a  watery,  irritating 
character.  These  may  be  the  only  symptoms,  but  as  the  stomach  is 
often  implicated  at  the  same  time,  this  is  indicated  by  a  red,  furred,  and 
dryish  tongue,  impaired  appetite,  thirst,  and  a  tendency  to  nausea  or 
vomiting.  If  severe  diarrhoea  has  persisted  for  any  length  of  time,  the 
stools  are  apt  to  become  somewhat  dysenteric  in  character,  containing 
mucus  and  blood,  especially  if  the  large  intestines  are  mainly  implicated, 
when  there  may  also  be  much  tenesmus  and  strainiiig  during  defax'ation. 

The  symptoms  are  more  marked  in  proportion  to  the  intensity  of  the 
inflammation,  especially  the  pain  and  tenderness,  and  they  are  par- 
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tieiilarly  sevei-e  in  connection  witli  irritant  poisoning.  Should  tliei-c  bu 
any  uienibranous  deposit  upon  the  mucous  surface,  shreds,  larger 
patches,  or  even  intestinal  casts  of  this  material  may  be  expelled  Avitli 
the  stools. 

General  S3anptoms  are  in  some  cases  entirely  absent  in  enteric  catarrli, 
ixeept,  perhaps,  some  degree  of  exhaustion  from  excessive  diarrhoea. 
Ill  the  more  severe  form  of  muco-enteritis,  however,  pyrexia  is  observed, 
with  languor,  general  depression,  and  headache.  In  children  there  is 
frequently  high  fever,  accompanied  with  much  prostration,  a  greatly 

■  distended  abdomen,  and  aphthous  stomatitis.  Sometimes  convulsions 
or  coma  set  in,  and  death  may  result  from  these  causes,  or  from  exhaus- 
tion. In  cases  of  irritant  poisoning  the  general  symptoms  ai^e  grave, 
there  being  of  ten  a  tendency  to  collapse;  and  a  similar  condition  i.s 

•  occasionally  observed  in  severe  enteric  catarrh  from  other  causes, 
especially-  in  pei'sons  constitutionally  weak,  or  Avho  are  the  subjects  of 
<i)me  chronic  lowering  disease. 

2.  In  limited  phlegmonous  enteritis  the  symptoms  are  essentially 
clift'erent  from  those  just  described.  Here  the  affected  portion  of  the 
intestine,  which  is  at  first  the  seat  of  spasm,  soon  becomes  paralyzed, 
.so  that  the  contents  cannot  pass  along  the  tube,  but  accumulate  in  the 
part  above  the  seat  of  mischief,  and  the  phenomena  are  really  those  of 
intestinal  obstruction  Avith  peritonitis.  The  early  symptoms  include 
much  localized  pain,  with  tendei-ness,  often  referred  to  the  umbilical 
region,  and  increased  by  movement ;  general  colicky  pains  and  tormina ; 
obstinate  constipation  ;  persistent  nausea  and  vomiting  ;  much  thirst;  a 
f ui'red  tongue ;  and  pyrexia,  preceded  by  rigors,  the  patient  presenting 

■  a  distressed  and  anxious  expression.  In  a  short  time,  if  there  is  no 
relief,  tympanites  sets  in :  while  the  painful  sensations  subside  more 

■  or  less,  in  some  cases  ceasing  completely ;  the  vomiting  gradually 
becomes  stercoraceous,  at  last  the  materials  coming  up  without  any 
ift'ort;  the  tongue  assumes  typhoid  characters;  and  signs  of  collapse 
set  in,  with  a  pinched  countenance,  and  an  extremely  feeble  and 
irregular  pulse,  the  brain  being  either  unaffected  to  the  last,  or  death 
being  preceded  by  low  nervous  symptoms.  The  urine  becomes  much 
diminished  or  suppressed.    Hiccup  is  often  a  distressing  symptom. 

3.  Chronic  intestinal  catarrh  is  frequently  attended  with  no  other 
symptom  than  chronic  diarrhoea,  the  stools  being  more  or  less  liquid, 
pale,  fermented,  and  often  very  offensive  or  lienteric,  varying  much  in 
number  and  quantity.  In  many  cases  uneasy  griping  sensations,  with 
gurgling,  are  experienced  from  time  to  time ;  or  there  may  be  some 
degree  of  soreness  over  the  abdomen.  Gastric  symptoms  are  generally 
present ;  and  the  tongue  often  presents  abnormal  characters.  Owing  to 
interference  with  digestion  and  nutrition,  more  or  less  wasting  is 
commonly  observed;  as  well  as  slight  pyrexia  in  some  cases,  especially 
towai-ds  evening. 

4.  In  duodenitis  or  duodenal  catarrh  jaundice  is  frequently  observed, 
owing  to  the  closure  of  the  common  bile-duct  by  the  swollen  membrane  ; 
and  if  the  duodenum  is  solely  involved,  there  is  corresponding  localized 
pain  and  tendeniess,  with  sometimes  a  feeling  of  fulness,  and  constipa- 
tion instead  of  diai'rhoea.  Occipital  headache  is  also  said  to  be  common 
in  duodenitis. 

5.  In  colitis  the  symptoms  are  associated  with  the  large  bowel.  The 

form  presents  various  degrees,  from  the  passage  with  the  stools 
of  a  slimy  mucus,  like  frog-spawn,  or  fragments  or  strings  of  tenacious 
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material,  to  the  rlischai'ge  of  coiiiplote  tubnlar  casts,  which  may  be  a  foot 
or  more  in  lengtli.  Even  the  fii'mcst  of  these  casts  merely  consists  of 
dense,  opaque,  transformed  mucus.  Ulcerative  colitis  is  attended  with 
pain  and  diarrhoea.  The  stools  are  not  typically  dysenteric,  but  contain 
blood  not  mixed  with  the  feeces,  and  only  occasionally  a  little  mucus,  or 
sometimes  shreds  or  sloughs.  The  general  symptoms  ai^e  wasting  and 
debility,  with  sallowness  of  the  skin.  Death  may  occur  from  exhaus- 
tion or  perforation. 

Diagnosis. — The  cliief  affections  for  whicli  the  various  forms  of  acute 
intestinal  in-flammation  a,re  liable  to  be  mistaken  are  simple  diarrhoea; 
certain  diseases  attended  with  this  s3'-mptom,  especially  typhoid  fever 
and  dysentery;  intestinal  colic;  peritonitis;  and  painful  affections  of 
the  abdominal  walls. 

There  can  be  no  doubt  but  that  many  ordinary  cases  of  diarrhea  are 
the  result  of  enteric  catarrh,  and  it  is  often  impossible  to  separate  them. 
The  characteristic  symptoms  of  typhoid  fever  and  dysentery  are  usually 
sufficiently  distinctive.  Ordinary  intestinal  colic  is  recognized  by  the 
characters  of  the  pain  ;  the  absence  of  fever ;  and  the  presence  of  con- 
stipation. Peritonitis  is  readil}^  separated  fi'om  mere  enteric  catan-h  by 
the  intensity  of  the  pain  and  tenderness,  presence  of  constipation,  great 
constitutional  disturbance,  and  other  symptoms  ;  but  as  regards  severe 
localized  enteritis,  it  is  by^no-means  easy  to  distinguish  between  the  two 
diseases.  Indeed,  in  most  iiistances  the  peritoneum  is  involved  along 
with  the  other  intestinal  coats;  and  this  is  more  apparent  if  the  pain 
and  tenderness  are  marked,  superficial,  and  extensive.  Colicky  pains  are 
suggestive  of  inflammation  of  the  more  internal  portion  of  the  wall  of 
the  bowel.  It  is  important  to  bear  in  mind  duodenal  catarrh  as  a  not 
uncommon  cause  of  jaundice. 

In  cases  of  chronic  intestinal  catarrh  the  main  point  to  be  deter- 
mined is  whether  this  is  of  a  simple  nature ;  or  if  it  is  associated  with 
iiiceration,  particularly  tubercular,  or  albuminoid  disease.  The  special 
characters  of  intestinal  ulceration  will  be  presently  indicated.  Larda- 
ceous  disease  of  the  bowel  is  almost  always  preceded  by  distinct  clinical 
evidences  that  other  organs  are  affected ;  while  it  is  associated  with  one 
of  the  known  causes  of  this  morbid  state. 

Prognosis. — Ordinary  enteric  catarrh  usually  ends  favourably,  but  it 
may  become  chronic.  If  intense,  however,  or  if  it  occurs  in  children, 
in  very  weak  subjects,  or  as  a  complication  of  certain  acute  or  chronic 
diseases,  it  may  become  highly  dangerous  and  end  fatally.  The  severe 
form  of  enteritis  is  exti-emel}'^  grave.  Chronic  intestinal  catarrh,  especially 
if  long-established,  is  often  very  difficult  to  cui-e,  and  may  itself  iilti- 
mately  prove  fatal ;  while  it  adds  to  the  gravity  of  other  chronic 
diseases,  by  interfering  with  the  nutrition  of  the  patient.  Colitis  is  also 
often  very  obstinate. 

Treatment.— The  remarks  made  with  respect  to  diet  in  the  case  of 
gastric  disorders  apply  with  almost  equal  force  to  those  affecting  the 
intestines.  In  acute  catarrh  of  the  bowels,  if  there  is  anything  causing 
irritation,  it  is  desirable  to  get  rid  of  this  by  means  of  a  dose  of  tincture 
of  rhubarb,  castor  oil,  or  other  simple  aperient,  or  by  an  enema.  As 
regards  internal  remedies,  the  most  serviceable  combination  in  my 
experience  consists  of  some  preparation  of  bismnth,  with  an  alkali,  and 
small  doses  of  tincture  of  opium.  An  enema  containing  laudanum  is 
also  very  useful  after  all  irritant  matters  have  been  evacuated  ;  and  the 
various  other  remedies  recommended  for  diarrhcea  may  be  had  recoiu'se 
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to  if  required.  In  duodenal  catai'rli  it  is  desirable  to  give  small  doses 
of  some  saline  aperient,  sucli  as  sulpbate  with  carbonate  of  magnesium, 
which  may  be  preceded  by  a  dose  of  calomel.  External  applications  ojer 
the  abdomen,  especially  heat  and  moisture,  are  often  beneficial. 
Ordinai'ily  there  is  certainly  no  necessity  for  removal  of  blood,  but  in 
the  early  stage  of  the  more  serious  forms  of  intestinal  inflammation  it 
may  be  permissible  to  apply  a  few  leeches  over  the  abdomen,  provided  the 
patient  is  in  a  fit  state.  When  inflammation  is  associated  witb  obstruc- 
tion of  the  bowel,  the  treatment  is  really  that  of  the  obstruction.  The 
different  forms  of  colitis  might  demand  local  treatment  by  means  of 
enemata  or  irrigation,  as  described  in  relation  to  dysentery. 

Ghronic  enteritis  will  probably  require  some  of  the  more  powerful 
astringents  mentioned  under  diarrhoea.  Powders  containing  carbonate 
of  bismuth,  gr.  v-xx,  with  Dover's  powder,  gr.  iij-vi,  act  very  bene- 
ficially in-  some  cases.  Tincture  of  perchloride  of  iron  is  also  a  valuable 
drug  in  this  complaint,  when  given  in  full  doses — lll^xx-xxx.  In  obstinate 
cases  counter-irritation  over  some  part  of  the  abdomen,  especially  over 
the  right  iliac  fossa,  by  means  of  blisters,  liniment  of  iodine,  or  croton- 
oil  liniment,  may  prove  of  service. 


CHAPTER  XLII. 

PERITYPHLITIS-TYPHLITIS— APPENDICITIS 
—APPENDICULAR  COLIC. 

The  conditions  thus  named  may  be  considered  together,  but  there  is  much 
difference  of  opinion  among  ^Titers  on  the  subject  as  to  which  term  is 
most  suitable  for  general  adoption,  and  which  should  be  discarded. 
Perityphlitis  is  now  recognized  as  a  localized  peritonitis  in  the  region  of 
the  cagcum,  and  it  is  the  term  favoured  by  Allchin  and  Treves  {Quains 
Dictionary  of  Medicine,  2nd  Edition)  for  the  whole  group  of  cases  of 
inflammation  in  this  region.  Typhlitis  signifies  inflammation  of  the 
CfBCum  itself,  but  its  separate  existence  is  doubted  by  most  authorities. 
Appendicitis  implies  inflammation  of  the  appendix  vermiformis,  which 
is  described  as  catarrhal,  ulcerative,  and  perforative.  Another  term — 
paratyphlitis — was  formerly  in  use,  to  indicate  inflammation  of  the  con- 
nective tissue  in  the  neighbourhood  of  the  cfecum,  but  it  is  not  now 
employed.  Mr.  Jessojj,  of  Leeds  (British  Medical  Journal,  March  24th, 
1894)  is  in  favour  of  the  expression  appendicular  colic,  introduced 
by  Talamon,  as  applied  to  symptoms  indicative  of  incomplete 
obstruction  of  the  vermiform  appendix,  and  concludes  that  "  the  time 
has  arrived  when  such  misleading  names  as  typhlitis,  perityphlitis, 
ca;cal  and  pericaecal  abscess  should  no  longer  be  applied  to  diseases 
haying  their  origin  in  the  vermiform  appendix,  seeing  that  appendiculai" 
colic,  appenrlicitis,  and  appendicular  abscess  more  correctly  and  quite  as 
euphoniously  and  concisely  describe  the  conditions  in  each  case  referred 
to." 

.Etiology  and  Pathology. — The  careful  investigations  carried  out 
of  late  years  by  numerous  observers,  have  served  to  clear  up  much  of 
the  confusion  and  uncertainty  Avhich  formerly  existed  as  to  the  causation 
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and  patlioloj>ical  oi-igiii  of  the  cases  now  under  consideration,  by  wliat- 
ever  name  they  may  be  known. 

The  lai'ge  majority  of  cases  usually  classed  as  typhlitis  or  perityphlitis  ' 
are  primarily  due  to    various  morbid   conditions  of  the  vermiform  j 
iippcudix,  and  as  already  intimated,  some  writers  think  that  this  sti-uc-  i 
ture  is  almost  always,  if  not  always,  the  original  source  of  mischief,  i 
The  "appendicular  colic"  already  spoken  of  is  attributed  to  various  i 
impediments  to  the  free  escape  of  the-  appendix  contents,  which  there-  | 
fore  accumulate,  and  then  follows  a  true  colic  of  the  appendix,  a  painful  \ 
spasmodic  contraction  of   the   distended   organ  forcing  its  contents 
through  the  partially  blocked  passage  (Jessop).    Some  of  the  obstruct- 
ing causes  are  permanent,  others  transient;  and  the  colic  is  liable  to  ' 
recurrence.    The  difficulty  may  result  from  congenital  malformation. 
As  I'egards  the  more  definite  changes  and  lesions  associated  with  the 
appendix,  this  structure  may  become  the  seat  of  twisting  or  toi'sion,  due  4 
to  contraction  of  the  mesentery  or  adhesion,  and  leading  to  occlusion  of 
its  lumen,  followed  by  accumulation  of  mucus  behind  the  obstruction,  | 
■with  consequent  distension  and  thickening,  Avhich  may  terminate  in  the  ] 
formation  of  a  firm  swelling  of  considerable  size.    Further,  suppuration  | 
and  perforation  may  take  place  in  the  distended  appendix.    In  othei* 
cases,  owing  to  compression  of  the  vessels,  it  becomes  gangrenous,  j 
Severe  perityphlitis  may  be  met  with  in  cases  in  which  the  appendix 
has  not  given  way,  and  in  whicb  no  pus  has  been  produced  within  its  | 
lumen  (Treves).    In  a  certain  proportion  of  instances  a  foreign  bodj"  | 
which  has  gained  access  into  the  appendix  is  the  primar}^  cau.se  of  the  ' 
trouble,  such  as  grape-seeds,  apple-pips,  cherry-stones,  fragments  of 
bone,  shot,  pins,  or  minute  gall-stones.    Much  moi'e  commonly,  it  is  ] 
said  in  about  a  third  of  the  cases  of  perityphlitis,  a  concretion  or  * 
enterolith  is  found,  resembling  a  date-stone  in  appearance,  which  is 
often  formed  on  a  minute  foreign  body  as  a  nucleus.    It  consists  of 
layers  of  condensed  fajces,  inspissated  mucus,  and  lime-salts  deposited  j 
from  this  secretion  ;  and  its  formation  is  attributed  to  some  disturbance  ^ 
of  the  blood-supply,  and  consequent  chronic  catarrh.  These  foreign  bodies 
and  concretions  may  set  up  acute  inflammation  ;  or  lead  to  ulceration  i 
and  perforation  of  the  appendix.  Among  the  rarer  forms  of  disease  of  this  j 
organ  which  may  cause  siirrounding  inflammation  are  typhoid  ulceration.  I 
tubercular  ulceration,  and  actinomycosis.    It  has  been  suggested  that  I 
some  cases  of  peritonitis  which  recover  in  typhoid  fever  are  due  to  ! 
perforation  of  the  appendix  (Fitz).    As  a  result  of  repeated  attacks  of  i 
inflammation,  the  appendix  may  be  entirely  obliterated ;  and  partial  or  j 
complete  obliteration   has  been  not  uncommonly  found  posi-morteix, 
where  no  history  could  be  obtained  of  any  definite  symptoms  in  the  I 
cfecal  region.    Micro-organisms  have  been  found  in  most  cases  of  iutiam-  | 
mation  starting  from  the  appendix,  especially  the  bacillus  coli  com-  , 
mune  ;  streptococci  and  staphylococci  may  also  be  present.  | 

With  regard  to  the  ca3cum,  many  deny  that  the  mischief  ever  starts  j 
in  this  structure,  but  although  it  is  far  less  commonly  affected  than  Avas 

formerly  supposed,  there  is  every  reason  to  believe  that  it  is  sometimes  % 
primarily  involved.    Thus  in  exceptional  instances  ulceration  of  the 

mucous  membrane  of  this  part  of  the  bowel  appears  to  have  been  induced  '> 

by  impacted  fccces  or  a  foreign  body,  which  has  led  to  inflammation  | 

around.    Perforation  of  the  Ciscum  has  also  rarely  occurred,  from  tuber-  i 

cular,  dysenteric,  or  typhoid  ulceration  ;  or  from  epithelioma.    It  is  now  | 

considered  by  most  competent  observers  that  there  is  no  such  complaint  j 
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as  tvplilitis  from  iiTitation  prodnced  by  fivcal  accnmulation  ;  and  Jessop 
rc<mi-ds  the  cases  supposed  to  be  of  tliis  nature  as  duo  to  "appendicular 
folic."  Some  writers,  however,  still  maintain  that  there  is  a  true 
stercoral  typhi  if  is. 

Whatever  may  bo  the  exact  explanation  (jf  the  occurrence  of  an  acute; 
attack  in  the  neiglibourhood  of  the  ceeoum  and  vermiform  appendix,  it  is 
not  infrequently  attributed  more  immediatelj'-  to  such  causes  as  exposure 
to  cold;  violent  effort  or  strain,  as  from  lifting  a  heavy  weight ;  a  local 
injury,  as  from  a  fall  or  blow  ;  indisci^etions  in  diet  or  indigestible  food; 
ov  marked  constipation.  In  recurring  appendicitis  over-eating  is  a  very 
important  factor,  and  attacks  may  directly  follow  the  consumption  of  a 
large  amount  of  improper  food.  Perityphlitis  has  in  exceptional  in- 
stances been  observed  in  association  with  rheumatism,  though  some 
Avriters  dispute  the  connection.  Dr.  Haig  has  expressed  the  opinion 
that  gouty  perityphlitis  is  extremely  common,  that  in  fact  nearly 
all  perityphlitis  owns  tliis  origin,  and  that  if  all  cases  were  at  once- 
treated  by  salicylates  further  timible  requiring  surgical  procedures 
would  be  rare. 

As  regards  predispo-iintj  causes,  age  and  sex  demand  special  notice. 
The  large  majority  of  the  cases  now  under  discussion  occur  incliildhood 
and  early  adult  life,  especially  from  11  to  30  years  of  age ;  they  are 
i"irely  met  with  before  the  3rd  year.  Males  are  far  more  commonly 
affected  than  females  on  the  whole,  but  in  the  milder  cases  associated' 
with  extreme  constipation  this  preponderance  is  not  so  marked  (Allchin" 
and  Treves). 

Anatomical  Characters. — The  morbid  conditions  which  may  be 
associated  witli  the  appendix  vermiformis  have  ali^eady  been  sufficiently 
indicated,  and  it  is  only  necessary  to  offer  a  few  additional  remarks  in 
a-elation  to  this  structure.  In  cases  of  catarrhal  appendicitis  it  may  be 
found  much  enlarged  and  thickened  in  all  its  coats,  and  its  mucous 
membrane  covered  Avith  a  tenacious  mucus.  The  lumen  may  be  much 
naiTowed,  especially  towards  the  otecal  end,  Avith  consequent  accumula- 
tion and  distensi(3n.  The  appendix  is  sometimes  as  large  as  the  index- 
tinger  or  thumb.  Ulceration,  and  perforation  usually  occur  at  the 
extremity-  of  its  lower  third.  As  regards  its  eft'ects  on  neighbouring- 
structures,  there  may  be  a  limited  adhesive  peritonitis,  if  no  perforation 
takes  place.  On  the  other  hand,  severe  inflammation  and  its  conse- 
rpiences  mnj  be  observed  Avithout  any  perforation,  or  even  Avithout 
suppuration  in  the  appendix.  When  perforation  occui'S,  in  rare 
instances  it  takes  place  directly  into  the  peritoneal  cavity,  no  adhesions 
having  formed,  thus  setting  up  violent  general  peritonitis.  In  the  lai'ge 
majority  of  cases  the  ulcerated  appendix  excites  a  localized  peritonitis, 
ending  in  an  adhesion  ;  then  perfoi'ation  leads  to  a  circumscribed  intra- 
pci-itoneal  abscess,  varying  in  size  and  situation.  The  abscess  may  be 
A'cry  small,  and  has  souTctimes  only  been  found  j)o.s^-7Ho?'^e9)i,  Avlien  death 
has  occurred  from  other  causes.  On  the  other  hand,  it  may  set  u]) 
fin'ther  diffuse  inflammation  in  the  peritoneum  ;  or  the  abscess  may 
break  down  the  adhesions,  and  burst  into  this  cavity.  In  exceptional 
instances  the  vermiform  appcmdix  passes  behind  the  Cfficum  and  colon, 
and  j)OT'forates  into  the  retro-peritoneal  tissue,  where  it  may  fovm  a 
perinephritic  abscess.  Rarely  it  forms  a  communication  with  the 
caecnm,  bladder,  or  rectum. 

Perityphlitis  is,  as  already  stated,  a  localized  peritonitis,  and  if  it  o-oes 
on  to  suppuration,  an  encysted  ab.scess  is  formed,  the  centre  of  Avhich  is 
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generally  behind  the  caecum.  The  pus  has  usually  a  distinctly  faecal 
odour,  although  it  is  only  in  the  niinoi-ity  of  cases  that  there  is  an 
sxctual  admixture  of  fasces.  The  abscess  generally  makes  its  way 
towards  the  anterior  abdominal  wall ;  not  uncommonly  it  bursts  into 
the  eajciun;  less  frequently  into  the  peritoneal  cavity;  exceptionally 
into  the  ileum,  bladder,  or  rectum.  In  .some  cases  it  extends  upwards 
behind  or  along  the  ascending  colon,  and  may  thus  reach  the  thorax, 
producing  an  empyema.  Or,  again,  the  abscess  may  make  its  way 
into  the  pelvis,  and  appear  in  the  gluteal  region  orperinajum  ;  or  it  even 
extends  down  the  thigh.  Rarely  it  produces  multiple  ab.scesses  of  the 
scrotum  ;  or  opens  into  the  hip-joint.  Suppurative  pyle-phlebitis  is 
■occasionally  associated  with  perityphlitis  from  a  perforated  appendix, 
which  has  been  attributed  to  implication  of  the  neighbouring  mesenteric 
veins.  Profuse  or  even  fatal  hemorrhage  has  occurred  in  exceptional 
instances,  from  the  opening  of  an  artery.  The  iliac  vein  is  sometimes 
•obstructed  by  pressure  ;  or  thrombosis  may  take  place. 

Symptoms  and  Signs.— The  clinical  history  of  the  cases  included 
within  the  group  now  under  consideration  presents  much  variety  in 
several  respects,  and  it  is  by-uo-means  always  clear  what  the  conditions 
are  upon  which  the  symptoms  actually  depend,  especially  in  the  milder 
cases  which  recover.  Allchin  and  Treves  divide  them  into  three  main 
groiips,  to  one  or  other  of  which  they  state  most  cases  can  be  I'eferred, 
but  there  is  no  absolute  line  of  demai'cation  between  them. 

In  the  first  group  the  phenomena  are  really  those  of  sudden  intestinal 
perforation,  with  little  or  no  previous  warning.  The  pain  is  by-no- 
means  necessarily  felt  in  the  region  of  the  cfscum,  but  is  often 
referred  to  the  neighbourhood  of  the  umbilicus.  Death  follows  in 
from  a  few  hours  to  two  days. 

In  the  second  group  the  symptoms  also,  as  a  rule,  come  on  without 
any  pi-evious  history  of  intestinal  trouble  or  discomfort,  and  are  usually 
well-marked  from  the  first,  but  this  is  not  always  the  case.  A  chill  or 
rigor  often  marks  the  onset ;  with  acute  abdominal  pain,  Avhich  may  be 
general,  or  specially  referred  to  the  umbilical  or  ctecal  region  ;  and  some 
degree  of  collajDse.  The  pain  becomes  paroxysmal,  and  radiates  in 
various  directions;  and  there  is  much  tenderness,  which  maybe  dis- 
tinctly limited  to  the  right  iliac  region.  The  abdomen  becomes  distended 
and  tympanitic  ;  while  the  symptoms  of  localized  peritonitis  quickly 
assume  a  more  pi'onounced  and  definite  character.  Sometimes  a  slightly 
increased  resistance  is  felt  over  the  C!BCum,atti'ibuted  partly  to  muscular 
rigidity,  partly  to  accumulation  of  faeces  in  the  ca3cum,  or  inflammatory 
exudation  around.  Other  symptoms  are  constipation ;  more  or  less 
vomiting ;  and  often  severe  tenesmus.  The  tougue  is  thickly  coated, 
or  dry,  brown,  and  cracked,  with  sordes  on  the  teeth.  An  abundant 
■flow  of  urine,  containing  excess  of  indican ;  and  frequency  of  mic- 
turition, have  been  noted.  In  two  or  three  days  evidences  of  general 
peritonitis  may  supervene,  which  almost  invariably  terminates  fatally  in 
a  few  days.  Or  the  inflammation  assumes  a  distinctly  suppurative 
■chai-acter,  an  encysted  peritoneal  abscess  forming,  indicated  by  increas- 
ing fulness  and  i-esistance  in  the  cascal  region, with  pain  and  tenderness. 
In  some  cases  the  abscess  is  best  made  out  by  rectal  or  vaginal  exami- 
nation ;  or  the  appendix,  or  thickening  around  this  structure,  may  be 
felt  through  tlie  i-ectum  in  other  instances.  It  extends,  and  may  burst 
in  one  or  other  of  the  directions  already  indicated,  unless  previously 
opened  by  the  surgeon.    When  it  comes  to  the  surface  fluctuationnnay 
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be  t'elt.  Tlie  general  symptoms  in  cases  belonging  to  this  group  are 
severe  from  tlie  outset.  There  is  more  or  less  fever,  and  the  temperature 
may  rise  even  to  104-°  or  105°;  the  pulse  is  frequent  and  thready; 
breathing  is  hurried  ;  and  the  patient  looks  seriously  ill.  Their  fui-ther 
])rogress  will  depend  upon  the  course  of  events  in  the  particular  case. 

The  third  class  of  cases  are  those  most  commonly  met  with,  and  they 
are  much  less  sevei-e  but  more  prolonged,  generally  ending  in  recovery. 
Females  are  more  frequently  affected  than  males  in  this  group.  As  a 
rule  thei-e  is  a  previous  history  of  obstinate  constipation,  which  is  not 
uncommonly  aggravated  before  the  attack.  In  some  cases  this  is 
definitely  brought  on  by  an  error  in  diet.  iocaZ  symptoms  in  the  region 
•of  the  c£ecum  are  prominent  from  the  outset,  namely,  pain  and  tender- 
ness; with  a  resistant  fulness  or  swelling,  which  is  more  or  less  dull  on 
percussion.  Constipation  continues ;  while  nausea  and  vomiting  are 
frequent  but  not  severe  symptoms.  The  patient  commonly  lies  with  the 
right  leg  drawn  up,  and  flexed  aci'oss  the  opposite  thigh,  so  as  to  relax 
the  pressure  of  the  abdominal  wall.  The  pain  is  of  a  dull  and  aching 
-character,  with  exacerbations,  and  it  often  spreads  across  the  lower  part 
of  the  abdomen,  or  passes  down  the  inner  and  anterior  part  of  the  thigh, 
owing  to  pressure  on  the  genito-crural  nei-ve.  Sometimes  oedema  of  the 
right  leg  supervenes,  from  thrombosis  of  the  iliac  vein.  The  general 
symptoms  are  those  of  moderate  fever,  with  very  ii"regular  lise  of  tem- 
perature, rarely  exceeding  103°;  and  a  soft,  quick  pulse.  Cases  of  this 
type  vary  much  in  duration  and  severity,  and  the  symptoms  often  fluc- 
tuate from  day  to  day,  the  extent  of  the  swelling  and  dulness  frequently 
changing.  A  small  pi-oportion  of  cases  go  on  to  suppuration,  with  the 
formation  of  a  circumscribed  abscess,  but  the  large  majority  end  in 
resolution  and  comjalete  cure,  without  the  formation  of  pus.  Those  Avho 
believe  in  a  stercoral  typhlitis  are  of  opinion  that  some  of  the  cases  belong- 
ing to  the  gTOup  now  under  consideration  ai-e  of  this  nature,  and  they 
regard  the  swelling  as  partly  due  to  thickened  wall  of  the  inflamed 
-crecuni,  with  perhaps  some  degree  of  peritonitis,  but  chiefly  to  retained 
fasces.  Jessop,  however,  would  look  upon  them  as  being  alwa.ys  the 
result  of  appendicular  colic. 

A  striking  feature  of  many  of  the  cases  now  under  consideration  is 
their  tendency  to  relapse  or  recurrence.  This  is  often  explained  by  the 
-condition  of  the  appendix,  which  renders-it  a  constant  soui'ce  of  trouble 
or  danger,  and  these  recurrences  are  liable  to  happen  even  when  every 
car-e  has  been  taken,  and  to  become  increasingly  severe.  In  other  cases 
•errors  in  diet,  or  neglect  of  the  bowels,  appear  to  be  the  immediate  causes 
•of  the  relapse. 

Diagnosis. — Space  will  not  permit  of  a  full  discussion  of  the 
diagnosis  of  perityphlitis  or  appendicular  affections,  but  it  maybe  stated 
that  some  cases  are  easy  of  recognition,  while  others  are  veiy  difficult - 
or  impossible  to  make  out  definitely,  especially  to  determine  what  are 
the  exact  conditions  present,  even  when  symptoms  point  clearly  to  the 
region  of  the  cajcum  and  appendix  as  the  seat  of  mischief.  In  doubtful 
instances  examination  through  the  rectum  and  vagina  must  not  be  neg- 
lected ;  or  it  may  be  desirable  to  investigate  while  the  patient  is  under  the 
influence  of  an  anrcsthetic.  The  chief  conditions  which  arc  most  likely 
to  be  confounded  with  ])erityphlitis  ai-e  intus-susceptiori  or  other  forms 
■of  acute  intestinal  obstruction  ;  certain  cases  of  typhoid  fever,  with  con- 
stipation ;  tubercular  disease  possibly  ;  and  other  forms  of  abscess  in  the 
neighbourhood,  connected  with  the  ovaries  or  Fallopian  tubes,  peri- 
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iieplivitic,  or  retvo-poiitoneal  from  cliseuso  of  bone.    Soino  cases  of  per- 
foration of  the  cjucLim  or  appendix  cannot  be  cliKtinguished  from  a 
similar  lesion  in  other  parts.    Ojierative  measures  may  be  demanded  to  \ 
clear  up  the  diagnosis.    The  symptoms  associated  with  Hoating-  kidney  in  i 
neurotic  subjects  have  been  mistaken  for  appendicitis.  ' 

Prognosis.— No  disturbance  in  the  vicinity  of  the  ciccum  or  ajjpendix 
can  be  regarded  as  free  from  danger,  and  the  outlook  in  cases  indicating  , 
serious  lesions  or  morbid  conditions  is  often  very  grave.    In  each  in-  | 
stance,  however,  the  prognosis  must  be  determined  by  a  due  considera-  ' 
tion  of  all  the  circumstances  of  the  case.    In  severe  cases  the  mortality 
is  estimated  as  about  30  per  cent,  in  adults,  and  even  higher  in  children. 
In  the  large  majority  of  fatal  cases  death  occurs  within  eight  days.   The  i 
development  of  general  peritonitis  is  almost  always  a  hopeless  indication.  ] 
As  regards  abscess,  when  it  opens  into  the  bowel  recovery  of  ten  follows  ;  ' 
and  the  prognosis  is  still  more  favourable  when  it  bursts  externally.'  , 
Modern  surgical  treatment  has  materially  diminished  the  dangers  from 
the  class  of  lesions  now  under  consideration.    The  subsequent  effects  of 
■perityi)hlitis  must  be  borne  in  mind,  from  which  patients  may  suft'er  > 
for  a  long  time.    The  liability  to  relapse  is  also  an  important  point  to  ! 
be  remembered  in  prognosis.  j 

Treatment. — In  all  the  cases  now  under  discussion  i-est  is  essen-  ' 
tial,  and  the  posture  of  the  jiatient  should  be  studied.  If  there  is 
an  obvious  accumulation  of  fseces  in  the  CiBcum,  judicious  means  may  be 
employed  to  remove  it,  especially  moderate  enemata  of  warm  water  or  ' 
soap  and  water,  administered  every  day  or  every  other  day.  Gentle  ' 
manipulation  may  assist  in  some  instances.  Any  powerful  purgative  j 
must  be  absolutely  avoided,  but  some  aiithorities  recommend  small  doses  * 
—20  grainvS — of  sulphate  of  magnesium  or  sodium,  with  the  view  of  ^ 
softening  the  faeces.  Opium  ma,y  be  given  in  quantities  varying  t 
according  to  the  requii'ements  of  each  case,  or  morphine  may  be  injected  * 
subcutaneously,  but  these  agents  must  not  be  pushed  too  far.  Diet  i 
should  be  restricted,  and  entirely  liquid.  Sucking  of  ice  in  moderation  \ 
is  often  useful.  The  local  measures  which  ma}- be  indicated  in  different  \ 
cases  Sire  the  ajDplication  of  three  or  four  leeches ;  simple  hot  fomenta-  ' 
tions,  poppy  fomentations,  or  glycerine  of  belladonna,  the  part  being  i 
then  covered  with  a  fomentation  or  with  cotton-wool  ;  or  an  ice-bag.  I 
In  the  milder  cases  which  recover,  great  care  must  be  taken  to  keep  the  i 
patient%s  in  bed  for  some  time  after  the  symptoms  have  subsided  ;  and  to  1 
prevent  them  from  incurring  any  danger  from  dietetic  errors.  | 

The  graver  forms  of  perityphlitis  or  perforative  appendicitis  must  be  i 
treated  like  those  of  perforative  peritonitis,  and  it  may  be  permissible  ' 
or  desirable  to  perform  abdominal  section.  And  this  leads  to  the  obser-  j 
vation  that  a  large  proportion  of  the  cases  now  under  discussion,  what-  I 
ever  be  their  exact  nature,  come  under  the  treatment  of  the  surgeon.  . 
It  is  impossible  to  deal  here  in  detail  with  the  operations  which  may  be  '• 
required,  and  the  indications  for  carrying  them  out,  and  it  mast  suflice  ^ 
to  slate  that  merely  an  incision  may  be  needed,  to  let  out  pus ;  but  that  ^ 
the  more  important  operation  now  commonly  advocated  and  practised  is.j 
the  removal  of  the  vermiform  appendix,  Avhicli  is  also  specially  recom-  ] 
mended  in  relapsing  or  recurring  cases.  For  the  full  discussion  of  the  ] 
operative  treatment,  reference  must  be  made  to  surgical  works,  or  to  j 
special  treatises  or  articles  on  the  subject.  ,  j, 
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CHAPTER  XLIII. 

INTESTINAL  NEW  FORMATIONS  AND  ULCERATIONS. 

It  is  desirable  to  give  a  summary  of  the  morbid  conditions  which  come 
under  the  above  headings,  with  some  general  remarks  on  their  clinical 
features  ;  and  to  consider  individually  the  more  important  of  these  con- 
ditions not  yet  noticed.  New  formations  and  ulcerations  may  be  con- 
veniently discussed  together,  as  the  former  often  originate  the  latter. 

I.  GENERAL  SUMMARY. 

A.  New  Formations. — In  addition  to  the  changes  associated  with 
t\phoid  fevei",  albuminoid  disease,  dysentery,  and  degenerative  pro- 
cesses, the  following  new  formations  connected  with  the  intestines 
may  be  mentioned  : — 1.  Gancer.  2.  Tubercle.  3.  Syphilitic  fprmations. 
4.  Rarely  villous  grou-ths,  mucous  polypi,  fibromata,  lipomata,  myomata, 
vascular  tumours,  sarcomata,  cysts,  and  lymphoid  growths.  The  local 
symptoms  due  to  either  of  these  formations,  should  any  be  present, 
are  either  indicative  of  obstrtiction  of  the  bowel ;  or  of  irritation  and 
catarrh  of  its  mucous  membrane.  Local  pain  or  tenderness  may  or  may 
not  be  complained  of.  Frequently  there  are  constitutional  symptoms, 
or  symptoms  associated  Avith  other  organs,  which  aid  in  determining  the 
nature  of  the  disease.  In  some  cases  physical  examination  may  detect  a 
growth. 

B.  Ulcerations. — Intestinal  ulcers  may  be  thus  arranged  : — 

I.  Non-specific. — These  comprise  : — 1.  Ulcers  due  to  direct  injury  of 
the  mucous  surface  by  foreign  bodies,  calculi,  hardened  fjBces,  and  chemical 
destructive  agents,  including  probably  acrid  secretions.  2.  Those 
originating  in  inflammation.  Simple  enteric  catarrh,  especially  if  it  be 
of  long  duration,  may  end  in  ulcei^ation,  either  catarrhal  or  follicular. 
The  separation  of  ci'oupous  or  diphtheritic  deposit  may  also  originate 
an  ulcer.  Rarely  this  lesion  results  from  submucous  suppuration  or 
gangrene.     A  peculiar  form  of   ulceration  is   met  with  in  colitis. 

3.  Perforating  tdcer.  An  ulcer  similar  to  the  gastric  variety  is  now  and 
then  observed  in  the  duodenum,  and  it  may  lead  to  perforation.  The 
form  associated  Avith  burns  and  scalds  may  also  be  mentioned  here. 

4.  Ulceration  due  to  some  morbid  condition  outside  the  boioel  making  its 
■way  into  the  interior,  which  is  very  rare. 

II.  Specific.  —  These  comprehend  :  —  1.  Typhoid.  2.  Ttibercular. 
3.  Ihjsenteric.  4.  Cancerous.  5.  Syphilitic  probably.  6.  Ulcei^s  follow- 
ing albimiinoid  disease 

Symptoms  and  Diagnosis. — The  local  symptoms  suggestive  of 
ulceration  of  the  bowels  are  frequent  colicky  pains  ;  localized  pain 
or  tenderness,  especially  if  the  lesion  is  extensive,  or  if  the  large 
intestine  is  involved ;  and  persistent  or  troublesome  diarrhoea,  the 
stools  often  presenting  very  unhealthy  characters,  sometimes  resem- 
bling pea-soup  or  gi-uel,  and  being  unusually  foetid,  or  containing 
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blood,  mucus,  or  pus.    Cases  are  not  uncommon,  however,  in  which  ' 
constipation  is  a  conspicuous  symptom.     If  the  disease  is  limited  to  ' 
the  small  intestines,  especially  their  upper  part,  diarrhoea  is  of  a  ' 
simple  kind;  and  it  is  usually  only  in  such  a  case  that  constipation  is  j 
observed.     If   the   large  bowel  is  much  implicated,  especially  the  ; 
rectum,  the  symptoms  tend  to  assume  a  dysenteric  character.  The 
diarrhoea  is  chiefly  due  to  enteric  catarrh  set  up  by  the  ulceration.  The 
circumstances  under  which  intestinal  ulceration  occurs  will  generally  I 
aid  materially  in  its  diagnosis,  as  in  typhoid  fever,  dysentery,  or 
phthisis.    When  chrome,  it  is  in  some  instances  very  difficult  to  make  out  I 
positively  that  there  is  actual  ulceration,  and  to  distinguisli  this  lesion 
from  mere  chronic  catarrh ;  but  it  may  be  strongly  suspected  should 
there  be  diarrhoea,  either  constant  or  easily  excited,  or  not  amenable  to 
treatment,  especially  if  the  stools  are  of  a  very  unhealthy  character.  ^ 
The  constitutional  condition   often  helps  the  diagnosis.     Intestinal  i 
ulceration  itself  tends  to  excite  more  or  less  pyi'exia,  which  in  chronic  1 
cases  is  frequently  of  a  hectic  t3^pe ;  and  it  also  leads  to  impaired  nutri- 
tion, consequently  inducing  emaciation,  debility,  and  anaemia.    It  may 
cause  peritonitis,  perforation,  or  serious  hiemorrhage ;  or  stricture  may 
result  from  cicatrization  of  an  ulcer. 

Treatment. — It  need  scarcely  be  remarked  that  attention  to  diet  is 
all-important  in  treating  ulceration  of  the  bowels.    At  the  same  time  ■ 
it  must  be  so  regulated  as  to  promote  the  nutrition  of  the  patient ;  and 
to  be  adapted  for  any  morbid  diathesis  present.    Rest  of  the  body  is  i 
highly  beneficial ;  and  of  course  the  affected  part  should  be  kept  as  | 
quiet  as  possible.    This  object  is  best  gained  by  administering  opium  in  j 
some  form,  if  this  drag  is  admissible  ;  if  not,  other  sedatives  may  be  given.  ^ 
especially  belladonna.     Diarrhoea  must  be  controlled  by  the  various  j 
astringents,  along  with  opium.    The  chief  I'emedies  Avhich  ai'e  believed  i 
directly  to  promote  the  healing  of  intestinal  ulcers  are  nitrate  of  silver, 
sulphate  of  copper*,  acetate  of  lead,  oxide  of  zinc,  and  bismuth  salts. 
Much  benefit  often  follows  the  use  of  carbonate  of  bismuth  with  Dover's 
powder  in  the  ulceration  which  occurs  during  ])hthisis  ;  as  well  as  in 
other  forms.    It  is  not  desirable  to  encourage  long-continued  constipa-  i 
tion,  but  should  this  symptom  be  present,  much  care  is  necessary  in  the  ^ 
employment  of  aperients,  which  must  be  of  the  mildest  kind ;  simple  < 
eneraata  are  very  useful  under  these  circumstances.    Tonics  are  often 
indicated,  especially  preparations  of  iron.      It  will  be  well  for  tlie 
patient  to  wear  a  well-fitting  and  comfortable  bandage  or  belt  round  the 
abdomen.    Local  applications  may  be  required  from  time  to  time:  an 
occasional  blister  over  the  right  iliac  fossa,  or  other  forms  of  counter- 
irritation,  may  be  beneficial  in  certain  cases. 

II.  CANCER  OF  THE  INTESTINES. 

.  Anatomical  Characters. — Primary  cancer  of  the  intestines  is  very  ^ 
rare,  and  when  the  bowel  is  involved,  which  is  not  a  common  event,  it 
is  generally  by  extension  of  the  disease,  especially  from  the  peritoneum  -i 
and  sub-peritoneal  tissue,  though  even  then  the  muscular  and  mucous 
coats  often  escape.    The  large  intestines,  particularly  the  rectum  and 
sigmoid  flexure,  are  far  more  frequently  attacked  than  the  small,  of 
which  the  duodenum  is  the  part  usually  implicated.    All  varieties  of  - 
cancer  are  met  with,  even  melanosis,  but  scirrhns  is  the  ordinary  form. 
Epithelioma  has  in  rare  instances  invaded  the  rectum  by  extension  from. 
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the  uterus  and  vagina.  Sometimes  encephaloid  grows  ou  a  basis  of 
scirrhus,  when  the  latter  readies  the  interior  of  tlie  bowel. 

The  usual  variations  are  presented  as  to  the  characters,  arrangement, 
iind  extent  of  the  cancerous  growth.  It  may  be  limited  to  one  spot,  occa- 
sionally forming  a  round  or  lobulated  tumour;  widely  spread  ;  or  disposed 
in  scattered  nodules,  which  are  often  secondary  to  some  more  localized 
Aud  extensive  deposit.  In  the  progress  of  the  disease  the  coats  become 
matted  together,  and  ultimately,  should  the  mucous  membrane  be  impli- 
cated, ulceration  or  sloughing  ensues,  the  ulcer  being  either  smooth  and 
excavated,  with  thickened,  indurated,  and  tolerably  regular  edges  ;  or 
presenting  an  irregular  aspect,  with  fungous  growths  over  the  floor 
iind  margins,  Avhich  are  often  very  vascular,  and  liable  to  bleed  freely. 
Perforation  may  take  place,  not  uncommonly  a  communication  being 
thus  established  with  some  adjacent  hollow  organ.  Frequently  the 
effected  part  of  the  intestine  is  much  constricted  ;  while  the  part 
above  is  dilated,  and  its  muscular  coat  hypertrophied,  the  portion 
beyond  being  contracted. 

Symptoms. — The  following  are  the  clinical  phenomena  to  be  looked  for 
as  indicative  of  cancer  of  the  bowels  : — 1.  Localized  pain  in  some  part 
of  the  abdomen,  either  constant  or  paroxysmal  in  character,  dull 
•and  aching  or  lancinating,  and  accompanied  with  local  tenderness. 
2.  Persistent  constipation,  with  abnormal  shape  and  size  of  the  stools, 
.ultimately  culminating  in  complete  obstruction.  3.  The  physical  signs 
of  a  limited  tumour,  situated  deep  in  the  abdomen ;  hard  and  irregular  ; 
tender  on  pressure ;  at  first  movable,  but  afterwards  becoming  fixed. 
4.  Marked  and  rapid  Avasting  and  loss  of  strength,  often  accompanied 
with  signs  of  the  cancerous  cachexia,  or  of  cancer  in  other  parts.  In 
some  instances  there  is  diarrhoea,  _  especially  after  ulceration  has  set  in, 
when  the  stools  become  extremely  offensive  ;  and  occasionally  symptoms 
of  obstruction  disappear,  owing  to  a  mass  of  cancer  sloughing  or  ulcerat- 
ing away.  When  the  rectum  is  affected,  the  pain  is  referred  to  the  sacral 
region,  shooting  thence  towards  the  thighs  and  back,  and  being  often  ex- 
tremely severe.  There  may  likewise  be  intolerable  irritation  and  itching 
within  the  anus.  Symptoms  of  a  dysenteric  character  are  also  generally 
•complained  of.  Examination  per  rectum  will  usually  reveal  the  disease. 
Intestinal  cancer  is  liable  to  give  rise  to  profuse  hgemorrhage  ;  or  it 
may  lead  to  perforation,  or  to  extensive  destruction  of  neighbouring 
organs.  Death  occurs  gradually  as  a  rule,  but  may  be  hastened  by 
complete  intestinal  obstruction;  perforation;  peritonitis;  or  hfemorrhage. 

Treatment. — In  the  large  majority  of  cases  of  intestinal  cancer  all 
that  can  be  done  is  to  treat  symptoms.  In  some  instances  life  may  be 
prolonged,  and  symptoms  greatly  relieved,  by  making  an  artificial 
■opening  into  the  bowel  above  the  seat  of  the  disease,  should  this  be  low 
down.  When  the  rectum  is  involved,  opei-ative  measures  for  the  removal 
of  the  growth  may  be  called  for  in  appropriate  cases. 

HI.  TUBERCLE  OP  THE  INTESTINES— TUBERCULAR 
ULCERATION— INTESTINAL  PHTHISIS. 

33tiology  and  Pathology. — As  a,  primary  disease  intestinal  tuber- 
'■ulosis  is  usually  met  with  in  children,  associated  with  a  similar  condi- 
lon  of  the  mesenteric  glands — tahes  meseuterica,  or  with  tubercular 
"jritonitis.    It  is  often  difficult  to  determine  which  structui'e  was  first 
involved.    The  introduction  of  tubercle  bacilli  with  the  food  has  already 
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been  discussocl,  and  is  supposed  to  bo  an  important  mode  in  which  these 
cases  are  originated.     In  adults  tubercular  disease  of  the  bowels  is  ' 
rarely  a  primaiy  disease,  but  commonly  occurs  as  a  complication  of 
jjulmonary  phthisis,  and  the  intestinal  lesion  has  then  been  attributed  to  ; 
svvallovvino-  sputum  containing  tubei-cle  bacilli.   It  must  be  remembered,  : 
however,   that   it  may    be    primary ;    and  occasionally  tuberculosis  J 
begins  in  the  ciBCum  or  appendix  vermiformis.  Another  class  of  cases  are  ; 
those  in  which  the  intestines  become  involved  by  extension  from  the 
I)eritoneum,  the  female  generative  organs,  or  the  urinary  system. 

Anatomical  Characters. — In  the  great  majority  of  cases  the  solitary 
and  Peyer's  glands  are  chiefly  implicated  in  tubercular  disease,  and 
hence  the  morbid  appearances  are  observed  in  the  ileum,  especially  its  1 
lower  portion,  or  they  ai'e  most  advanced  in  this  part,  while  they 
gradually  cease  towards  the  jejunum.     Occasionally  they  extend  into  ] 
this  portion  of  the  bowel,  or  very  rarely  even  to  the  duodenum.    Not  i 
tmcommonly  the  ca3cum,  appendix  vermiformis,  and  colon  are  involved, 
and  the  disease  is  sometimes  chiefly  or  even  entirely  limited  to  thesi 
parts.    The  area  aft'ected  varies  greatly,  and  generally  the  morbid 
changes  ai-e  visible  in  different  stages  in  different  parts.    At  first  little  \ 
firm,  grey,  pi'ojecting  nodules  are  seen,  which  become  yellow,  soften  j 
and  break  down,  pi-oducing  small  circular  vilcers.     The  ulcers  soon  be-  | 
come  larger,  howevei-,  either  by  infiltration  and  destruction  around,  this  ^ 
process  invading  tissues  far  beyond  the  glands  ;  or  by  coalescence.     In  ] 
course  of  time  the}^  come  to  present  special  cliai'acters.  in  which  eondi-  i 
tion   they   are   generally  seen  at  post-mo7-tem  examinations.    These  ] 
characters  include  more  or  less  irregulaxnty  in  shape ;  a  transverse  1 
dii'ection  as  regards  the  bowel,  the  ulcer  spreading  mainly  in  the  course 
of  the  vessels,  and  sometimes  completely  surrounding  the  gut  with  a  * 
band  of  ulceration  from  ^  to  1  inch  or  more  in  width  ;  thickening, 
irregularity,  and  induration  of  the  margins  and  floor,  the  latter  presenting  j 
tubercular  nodules ;  and  but  little  proneness  to  heal.    Imperfect  or  | 
partial  cicatrization  is,  however,  often  observed,  with  the  formation  of  a  '. 
dense  tissue,  sometimes  pigmented,  the  edges  of  the  ulcer  being  drawn  j 
together,  contraction  and  irregularity  of  the  gut  being  thus  pi-oduced,  or  | 
in  rare  instances  even  complete  stricture.     Occasionally  an  extensive  ; 
area  of  the  intestinal  mucous  surface  is  destroj'ed  by  ulceration. 

During  the  process  of  ulceration  local  peritonitis  is  set  up,  giving  rise 
to  thickening  and  adhesion,  and  thus  all  the  coats  of  the  bowel  are  • 
frequently  destroj'^ed  without  the  occurrence  of  any  symptoms  of  per- 
foration,  or  sometimes  a  communication  is  formed  between  two  portions  s 
of  the  intestines.     Tubercles  are  often  observed  in  the  affected  portion  J 
of  the  peritoneum,  which  may  spread  along  the  lymphatics  to  the  mesen-  & 
tery.  The  floor  of  a  tubercular  ulcer  not  uncommonly  presents  evidences -.I 
of  hgpmorrhage.  f 

Symptoms. — Tubercular  disease  of  the  bowels  is  indicated  in  early  f  | 
life  by  the  persistent  or  frequent  occui-rence  of  diarrha?a  and  other  , 
symptoms  of  intestinal  irritation,  catarrh,  or  ulceration  :  associated  with 
the  general  signs  of  tuberculosis,  marked  Avasting,  and  retarded  develop- 
ment.    In  the  adult  ulceration  may  he  suspected,  if  in  the  course  of 
phthisis  the  symptoms  characteristic   of   this   lesion   should   arise;  ■ 
especially  if  diarrhoea  sets  in,  Avliich  will  not  yield  to  treatment,  or  j 
recurs  from  slight  causes,  and  if  there  is  localized  tenderness.     It  is  in 
this  class  of  cases,  however,  that  constipation  is   most  frequently 
observed;  while,  on  the  other  hand,  it  must  be  remembered  that  I 
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iliarrliooa  may  be  dependent  upon  otiier  causes  in  sucb  cases.  Primary 
cases  of  intestinal  tuberculosis  in  adults  are  indicated  by  irregular 
Iiarrha3a,  with  colicky  pains,  and  more  or  less  fever,  with  Avasting  ;  or 
i  Hemorrhage  may  be  the  first  symptom.  Occasionally  they  commence  as 
cases  of  peritj-phlitis.  _  .  _ 

Treatment. — The  local  treatment  of  intestinal  tuberculosis  must  be 
conducted  on  similar  principles  to  that  of  other  forms  of  ulceration, 
■while  the  general  management  suitable  for  tubercular  disease  is  also 
carried  out.  Great  attention  is  needed  as  regai'ds  diet ;  and  symptoms 
must  be  combated  by  suitable  remedies.  In  some  cases  antiseptics  are 
of  much  service,  mainly  for  their  effects  upon  the  intestinal  contents. 

IV.  ALBUMmOID  DISEASE. 

Anatomical  Characters. — In  the  intestines  the  albuminoid  change 
begins  in  the  small  vessels  of  the  villi,  and  thence  spreads  to  the  lai"ger 
vessels  ;  in  course  of  time  it  involves  the  glands,  the  entire  villi,  and 
ultimately  the  whole  of  the  mucous  membrane,  or  even  the  submucous 
and  muscular  coats.  Extensive  atrophy  of  the  villi  may  follow.  The 
morbid  material  is  liable  to  undergo  disintegration,  being  changed  into 
a  yellow  substance  ;  and  finally  small  ulcers  are  sometimes  formed, 
cori'esponding  to  the  glands.  It  is  very  difficult  in  the  early  stages  to 
recognize  albuminoid  disease  of  the  intestines.  The  mucous  surface 
appears  pale,  antemic,  and  glistening  or  shining  ;  but  the  iodine-test  is 
necessary  to  reveal  the  change,  which  show's  that  it  affects  the  villi 
and  small  vessels.  In  more  advanced  cases  the  appearances  are  more 
chai-acteristic,  and  enlarged  glands  or  ulcers  are  seen,  especially  corres- 
ponding to  Peyer's  or  the  solitaiy  glands.  Peyer's  patches  sometimes 
present  a  reticulated  aspect. 

Symptoms. — Should  there  be  signs  of  albuminoid  disease  of  other 
organs,  implication  of  the  iaitestinal  canal  may  be  Eairly  diagnosed 
should  obstinate  diai'rhoea  set  in,  with  liquid,  unhealthy  stools.  Hsemor- 
rhage  is  liable  to  occur  in  the  later  stages,  and  it  may  be  quite  independent 
of  ulceration.  When  the  alimentary  canal  is  affected  with  albuminoid 
disease,  the  genei"al  nutrition  is  gravely  interfered  with. 

Treatment. — The  treatment  is  that  indicated  for  albuminoid  disease 
in  general ;  and  for  intestinal  catarrh  or  ulceration. 


CHAPTER  XLIV. 

INTESTINAL  OBSTEUCTION. 

l.VTESTiNAi.  obstruction  belongs  chiefly  to  the  domain  of  surgery,  and  it 
5s  only  proposed  in  this  work  to  give  a  general  account  of  the  subject. 

3Itiology  and  Pathology. — The  numerous  causes  of  obstruction  of 
the  bowels  may  be  ranged  under  certain  heads,  namely: — 

1.  Acmmulations  in  their  interior,  including  hard  fseces  ;  indigestible 
matters  taken  as  food,  such  as  oat-cakes,  rice,  seeds  or  stones  of  fruits- 
foreign  bodies  or  substances  swallowed  purposely,  especially  by  hysterical 
gii'ls  and  children,  for  example,  string,  hair,  dirt,  sand  ;  certain 
medicines  wliich  are  apt  to  form  concretions  {mileroUlhs)  if  taken  for 
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some  time  in  considerable  quantity,  namely,  magnesia  and  peroxide  | 
of  iron;  masses  of  worms;  large  or  numerous  and  agglomerated  gall-  ■ 
stones  ;  or,  in  exceptional  cases,  concretions  of  phosphate  or  carbonate  ' 
of  lime.    Gall-stones  nsnally  lodge  high  np  in  the  small  intestines.  j 

2.  Sirict'urc,  I'esulting  from  morbid  changes  in  the  coats  of  the  bowel,  ' 
including: — a.  Ccvgenital  const  rid  ion,  nsuall}'  situated  about  the  anus,  j 
rarely  in  the  duodenum.  //.  Cicairization  of  an  ulcer,  especially  if  this 
has  passed  round  the  gut,  or  has  been  very  extensive,  c.  Fibroid  infil-  ^ 
tration  of  the  walls,  d.  Cancer.  This  class  of  causes  is  by  fai-  most  : 
common  in  connection  with  the  large  intestine.  ! 

3.  Compression,  Constriction,  or  Traction,  due  to  morbid  conditions  ' 
external  to  the  intestines.  The  late  Dr.  Fagge  drew  particular  atten-  \ 
tion  to  some  of  these  conditions,  which  include  pressure  by  displaced  j 
or  enlarged  organs  and  tumours  of  various  kinds,  particularly  in  connec-  | 
tion  with  the  uterus  ami  ovaries  ;  by  growths  or  accumulations  in  the  j 
intestine  itself ;  or  by  adhesions,  agglutinations,  or  morbid  formations 
in  the  j^eritoneum,  sometimes  after  simple  peritonitis,  but  more  ; 
frequently  associated  with  tubercle  or  cancer.  The  last-mentioned  set  ' 
of  causes  may  lead  to  distinct  constriction,  or  may  produce  a  sudden  bend  ■ 
or  twist  in  the  intestines  ;  but  usually  they  merely  impede  the  peristaltic  . 
action,  either  by  compressing  the  bowel  somewhat  for  a  considerable  ' 
extent,  binding  it  down,  exerting  traction  upon  it,  or  matting  together  \ 
several  of  its  coils.  Hence  materials  collect  above  the  seat  of  difficulty,  i 
which  press  upon  the  portion  below,  ultimately  inducing  complete  * 
obstruction  ;  this  being  frequently  aided  by  a  certain  degTee  of  spasm,  i 
These  causes  mainly  affect  the  small  intestine.  s 

4.  Straiigtdation  or  Incarceration,  either  external  or  internal.  Under  ^ 
this  group  come  the  different  forms  of  strangulated  hernia,  the  rarer 
varieties  of  which  must  not  be  forgotten.  Internal  strangulation  results  i 
in  rare  instances  from  the  passage  of  a  portion  of  intestine  into  some  ' 
normal  opening,  especially  the  foramen  of  Winslow  ;  or  into  a  perfora-  j 
tion  in  one  of  the  folds  of  the  peritoneum,  for  example,  the  omentum  or  f 
mesentery.  Generall}',  however,  it  is  due  to  peritoneal  bands  of  adhe-  1 
sion  passing  between  different  parts  ;  or  to  the  vermiform  appendix,  or  ' 
diverticula  connected  Avith  the  ileum,  becoming  adherent  at  their  free  | 
ends.  Very  exceptionally  one  portion  of  the  bowel  is  strangulated  by  v 
another  portion  ;  by  the  mesentery  ;  or  by  its  entrance  into  a  rupture  in  j 
the  intestine  or  some  other  hollow  viscus.  I 

6.  Altered  relation  of  a  portion  of  the  bowel,  or  of  the  intestinal  _j 
coats.  The  most  important  form  of  obstruction  coming  under  this  head  ',1 
is  that  named  intussusception  or  invagination,  in  which  one  jiortion  of  i 
the  intestine  is  prolapsed  into  that  next  below.  Another  variety  isl 
niimed  rohtilvs,  torsion,  or  rotation,  in  which  the  bowel  with  its  attached  l 
mesentery  is  twisted,  though  Dr.  Bristowe  considers  that  this  twisting  j 
is  in  many  cases  not  the  cause  of  the  obstruction,  but  the  effect  of  enteritis,  ^ 
Avhich  has  been  the  primary  mischief.  Prolapsus  ani  also  falls  within^^ 
this  group,  though  it  scarcely  ever  leads  to  complete  obstruction.  As 
very  rare  conditions  have  been  mentioned  sacculation  of  a  part  of  the«„ 
bowel;  and  hernia  of  the  mucous  membrane  through  the  other  coats. 

6.  Spasm  or  Paralysis  of  the  muscular  coat.  Either  of  these  condi-  ] 
tions  of  the  intestinal  wall  may  aid  in  inducing  obstruction ;  or  now  andf'; 
then  it  may  possibly  be  the  sole  cause.  ^ 

A  few  remarks  arc  necessary  with  regard  to  the  detennining  cause 
of   intus-susception.     This   condition    depends   upon  the  peristaltic  [ 
action  of  the  intestines,  and  is  supposed  to  be  chiefly  the  consequence 
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c.f  undue  dilatation  of  a  portion  of  boAvel  towards  which  the  wave  of 
contraction  is  advancing,  from  accumulation  of  gas  or  any  other  cause  ; 
and  to  this  portion  being-  fixed,  so  that  the  part  above  is  driven  into  it 
by  the  force  of  its  own  contraction.  In  many  cases  some  violent  exer- 
tion, in  which  the  muscles  of  the  abdominal  walls  partake,  determines 
the  occurrence  of  intus-susception.  It  has  also  been  attributed  to 
■worms  or  polypi ;  and  to  chronic  diarrhoea.  Once  it  has  started,  the 
invagination  increases  by  a  continuance  of  the  peristaltic  action,  by 
■which  more  bowel  is  driven  in  from  above,  at  the  same  time  the  outer 
tube  of  intestine  being  inverted.  Some  of  the  other  forms  of  sudden 
obstruction  may  also  be  immediately  caused  by  violent  effort. 

Sex  and  age  require  notice  as  constituting  imjjortant  predisposing 
causes  of  certain  varieties  of  intestinal  obstruction.  That  resulting 
from  impaction  of  gall-stones  usually  occurs  late  in  life,  and  in  females. 
Strictures  are  more  common  in  males,  and  after  middle  life.  Internal 
strangulation  does  not  often  happen  under  30  years  of  age,  except  that 
form  due  to  adhesion  of  the  appendix  vermiformis  or  of  divei'ticula, 
which  is  observed  in  young  persons  most  frequently,  and  chiefly  in 
males.  Ileo-C£ecal  intus-susception  is  remarkable  for  its  frequency  in 
children,  but  when  it  affects  the  ileum  or  jejunum  it  is  almost  limited 
to  adults  ;  on  the  whole,  intus-susception  is  twice  more  common  among 
males  than  females. 

Anatomical  Characters. — The  appearances  met  with  after  death  in 
cases  of  intestinal  obstruction  necessarily  vary  much  according  to  the 
condition  upon  which  it  depends.  Intus-susception  is  the  only  form 
which  calls  for  special  description  here.  By  far  the  most  common  form 
of  invagination  is  that  in  which  the  ileo-ccecal  orifice  descends  into  the 
cii'.cum,  and  then  passes  on  into  the  colon,  bringing  down  more  and 
more  of  the  ileum.  The  condition  is  not  very  uncommon  in  the  ileum  or 
colon,  but  is  rarely  observed  in  the  jejunum  or  rectum.  Very  excep- 
tionally the  end  of  the  ileum  passes  through  the  ileo-caecal  opening,  the 
lips  of  the  latter  not  being  displaced.  The  portion  of  intestine  which  is 
the  seat  of  invagination  presents  three  layers,  arranged  concentri- 
cally in  the  following  manner  (Fig.  28)  : — The  most  internal  layer 
is  the  part  w^hich  has  descended,  or  the  intus-suscepted  portion;  the 
outer  one  is  the  sheath  or  intus-suscipiens ;  and  the  middle  layer 
unites  these  t-wo  portions,  being  derived  from  the  continued  involution 
of  the  sheath,  and  its  surfaces  are  necessarily"  reversed, 
so  that  its  serous  coat  is  in  contact  with  that  of  the 
internal  layer,  and  its  mucous  coat  with  that  of  the 
external,  while  the  mesentery  is  drawn  in,  and  lies 
between  the  middle  and  internal  layers.  This  exercises  ^  -^a 
unilateral  traction,  Avhereby  the  intus-suscepted  portion  is  |B  /ij 
curved,  with  the  concavity  towards  the  involved  mesentery, 
while  its  lower  opening  looks  towards  some  part  of  the 
wall  of  the  outer  tube,  being  elongated  and  fissure-like. 
The  intus-suscepted  portion  of  the  intestine  is  mor-e  or 
less  convoluted  or  twi.sted,  especially  the  middle  layer. 

The  extent  of  the  invagination  varies  considerably, rang- 
ing from  an  inch  or  twotothree  or  fourfeet,  or  evenamuch 
greaterlength  than  this,  especially  in  the  ileo-caacal  variety. 
Not  uncommonly  short  intus-susceptions  are  found  in  Diagram  of  intus 
the  small  intestine  after  death,  which  are  easily  reduced,  suscoption:— 
and  which  have  given  rise  to  no  symptoms  during  life;  "poJtionTrMiddlo 
it  is  probable  that  these  are  originated  during  the  act  of  inyer;  c.  sheath. 


760 


THEORY  AND  PRACTICE  OF  MEDICINE. 


dying,  or  even  post-mortem.  In  the  great  majority  of  cases,  whatever  the 
length  of  the  intus-suscepted  portion  may  be,  its  lower  end  continues 
the  same  as  at  the  commencement  of  the  process.  Ultimately  it  may 
reach  the  anus,  or  even  protrude  through  this  opening. 

Certain  important  events  are  liable  to  happen  in  connection  with  tin; 
invaginated  portion  of  intestine.  1.  Of  course  the  ijiner  layers  are  more 
or  less  compressed  by  the  outer  tube,  especially  at  the  entrance  or  neck  of 
the  invagination  ;  the  canal  of  the  bowel  is  therefore  nan-owed,  though 
not  usually  completely  closed  at  first.  2.  The  return  of  blood  is  inter- 
fered with,  and  hence  mechanical  congestion  is  induced,  often  intense . 
followed  by  oedema  of  the  tissues,  or  even  the  escape  of  blood  betvveeji 
the  mucous  surfaces  or  into  the  intestinal  canal,  where  it  is  mixed  with 
serum ;  with  consequent  thickening  and  swelling,  which  increase  the 
obstruction.  3.  Soon  peritonitis  is  set  up  in  the  contiguous  layers  of  the 
serous  coat,  with  exudation  of  lymph,  and  this  may  spi-ead  and  become 
general ;  or  the  formation  of  adhesions  may  prevent  any  further  descent 
of  the  intestine.  4.  Violent  enteritis  is  excited,  and  ultimately,  owing  to 
this  condition  being  added  to  the  congestion,  gangrene  not  uncommonly 
results.  5.  In  some  cases  the  mortified  portion  becomes  detached, 
either  completely  or  in  part,  and  either  in  one  mass  oi*  in  fragments, 
and  is  exjjelled  per  anum.  The  dangers  of  this  se])aration  may  be 
prevented  by  adhesions  having  formed  between  the  top  of  the  outer  tube 
and  the  intestine  above ;  but  if  these  are  not  sufiiciently  firm,  the  struc- 
tures give  way,  and  the  intestinal  contents  escape  into  the  peritoneum. 
If  the  bowel  is  expelled  and  adhesions  are  complete,  recovery  may 
follow,  but  there  is  still  a  further  danger  of  a  stricture  forming  at  the 
])oint  of  union ;  or  sometimes  only  a  part  of  the  invaginated  bowel 
comes  away,  while  the  upper  portion  remains  and  becomes  adherent  to 
the  surrounding  tube,  and  thus  more  or  less  permanent  obsti'uction  is 
established.  The  rapidity  with  which  the  changes  just  described  ai-e 
set  up  depends  on  the  force  of  the  compression,  and  therefore  upon  the 
part  of  the  bowel  which  is  involved.  They  are  much  more  rapid  in 
connection  with  the  small  intestines  than  the  large,  but  are  peculiarly 
speedy  when  the  ileum  passes  directly  through  the  ileo-csecal  orifice. 

The  portion  of  intestine  above  that  which  is  intus-suscepted  acts 
with  undue  vigour,  and  thus  aggravates  the  mischief,  while  at  the  same 
time  it  drives  on  some  of  the  contents  of  the  bowel.  For  a  time  also 
the  affected  part  itself  contracts.  By  the  pressure  of  its  lower  end 
against  the  wall  of  the  outer  sheath,  ulceration  of  the  mucous  surface  is 
often  set  up.  In  very  rare  instances  double  intus-susception  has  been 
observed. 

Any  sudden  or  acute  intestinal  constriction  will  necessarily  lead  to 
severe  congestion  of  the  bowel  and  its  consequences ;  then  to  inflammation, 
involving  also  the  peritoneum  ;  and  ultimately  to  gangrene,  and  probably 
perforation,  if  the  constriction  is  not  relieved.  In  prolonged  and  chronic 
cases  the  part  of  intestine  above  an  obstruction  becomes  much  dilated, 
elongated,  and  hypertropliied,  though  these  appearances  are  not  always 
most  marked  directly  above  the  impediment ;  while  fseces  and  other 
materials  accumulate,  giving  rise  to  catarrh  or  ulceration.  The  distal 
portion  becomes  contracted,  empty,  and  atrophied. 

Symptoms. — The  direct  clinical  phenomena  which  in  the  first  instance 
Indicate  complete  obstruction  of  the  bowel,  from  whatever  cause,  may 
be  stated  generally  as  absolute  constipation,  usually  accompanied  with 
colicky  pains,  often  severe ;  increased  peristaltic  or  spasmodic  movements 
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of  the  intestines ;  abundant  formation  and  accnmulation  of  gas,  leading  to 
tympanites  and  borborygmi ;  nausea  and  vomiting,  the  latter  ultimately 
bo(?oining  stercoraceous  or  fascal.  ISTot  uncommonly  physical  examination 
of  tiie  abdomen  and  rectuin  reveals  some  abnormal  condition.  In  many 
cases  symptoms  indicative  of  severe  enteritis,  peritonitis,  or  jjerforation 
are  subsequently  developed. 

There  are  certain  circumstances  Avhich  have  an  imjoortant  influence 
on  the  clinical  histoiy  of  intestinal  obstruction,  the  most  important  being 
the  pathological  condition  to  which  it  is  due  ;  and  its  seat.  Practically 
cases  may  be  divided  for  clinical  pui-poses  into  two  classes,  namely  :  — 
1.  Those  in  which  the  obstruction  is  established  gradually.  2.  Those  in 
which  it  occurs  suddenly  and  acutely.  In  the  foi"mer  class  of  cases  there 
Avill  be  a  history  of  constipation,  sometimes  alternating  with  diarrhoea, 
and  often  accompanied  with  alteration  in  the  shape  and  size  of  the  solid 
.stools  ;  colioky  pains  ;  nausea  and  vomiting  from  time  to  time,  with  other 
digestive  disturbances  ;  and  perha23S  occasional  signs  indicating  complete 
temporary  closure  of  the  bowel.  Physical  examination  may  reveal  some 
mechanical  obstruction.  These  cases  either  terminate  slowly  by  asthenia; 
or  they  culminate  in  a  sudden  attack  of  absolute  stopjDage  of  the  bowel. 
The  pain  associated  with  intestinal  obstruction  is  at  first  of  a  griping 
•character,  in  some  forms  being  sudden  and  severe,  frequently  starting 
from  about  the  umbilicus,  but  it  may  radiate  from  some  other  locality, 
not  necessarily  corresponding  with  the  seat  of  the  mischief  ;  after  a  time 
peritonitic  pain  not  uncommonly  supervenes.  Absolute  coiastipation  is 
not  an  invariable  symptom,  for  when  the  small  intestine  is  implicated, 
its  liquid  contents  are  able  to  pass  along  the  canal  unless  there  is  com- 
plete closui-e,  and  the  same  thing  may  happen  when  intus-susception 
■aifects  the  large  intestine ;  further,  fasces  contained  in  the  bowel  below 
an  obstruction  are  often  expelled.  Occasionally  blood  and  mucus  are 
discharged,  especially  in  oases  of  invagination  of  the  large  bowel. 
Vomiting  is  more  easily  excited,  and  is  more  severe,  the  nearer  the 
stoppage  approaches  to  the  stomach.  At  first  it  is  sympathetic  in  most 
cases,  but  soon  the  rejected  matters  have  a  distinctly  ffecal  odour,  and 
present  an  appearance  like  pea-soup,  consisting  of  materials  which  have 
eithei'  flowed  back  into  the  stomach  from  the  bowels,  or  been  forced 
through  the  pylorus  by  anti-peristaltic  action,  or  by  extei'nal  pressure. 
In  some  instances  there  is  more  or  less  suppression  of  urine,  especially 
if  the  obstruction  is  situated  high  up,  this  being  most  probably  a  sympa- 
thetic derangement.  Indican  is  present  in  the  urine  in  abundance  when 
the  obsti'uction  involves  the  small  intestine. 

Diagnosis. — The  further  elucidation  of  the  clinical  history  of  cases  of 
intestinal  obstruction  will  be  best  aided  by  considering  the  data  on  which 
their  diagnosis  is  founded.  This  has  to  determine,  first,  the  fact  of  the 
existence  of  an  obstruction ;  secondly,  its  cause;  and,  thirdly,  its  situation;. 

In  conducting  the  examination  of  any  pai'ticular  case  the  following- 
course  may  be  adopted: — 1.  The  age  and  sex  should  be  noted,  their 
mfliicnce  as  predisposing  causes  of  different  varieties  of  obstruction 
being  borne  in  mind.  2.  Certain  matters  in  the  past  history  of  the 
patient  should  be  specially  enquired  into,  namely,  whether  articles  have 
been  taken,  either  in  the  food  or  in  any  other  way,  which  might  form 
conci-otions  in  the  intestines ;  the  habitual  state  of  the  bowels ;  and  if 
there  is  any  history  of  previous  intestinal  ulceration,  peritonitis,  the 
passage  of  gall-stones,  uterine  displacement  or  any  other  condition 
w]]icli  might  give  rise  to  pressure.    3.  Any  peculiar  const itidional  con- 
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"^iiio.u  mnst.  be  observed,  and  this  may  afford  some  aid,  as,  for  instance, 
'  by  indicating  the  cancerous  cachexia  ;  or  tlie  existence  of  phthisis,  which' 
is  liable  to  be  attended  with  ulceration  and  its  consequences,  or  with 
tubercular  peritonitis  ;  of  chronic  dysentery  ;  or  of  hysteria,  in  connection 
with  Avhich  accumulations  of  freces  are  common,  and  intestinal  paralysis 
might  possibly  occur.  4.  As  regards  the  Tiistory  of  the  attack  itself,  it 
should  be  first  ascertained  whether  the  obstruction  has  been  gradual  or 
sudden  in  its  onset ;  and  how  long  it  has  lasted.  If  it  has  been  chronic, 
enquiry  must  be  made  as  to  what  the  habitual  state  of  the  bowels 
has  been  ;  if  any  peculiar  alterations  in  the  stools  have  been  observed ; 
or  if  there  have  been  previous  attacks  of  complete  obstruction,  which 
have  yielded  to  treatment.  Should  the  obstruction  be  acute,  it  must  be 
ascertained  whether  the  attack  can  be  traced  to  anything  having  been 
swallowed,  or  to  sudden  effort  or  other  physical  cause  ;  and  if  it  has  com- 
menced with  severe  localized  pain.  5.  The  precise  local  and  general 
symptoms  must  of  course  be  carefully  noted,  whether  as  indicating  simple 
obstruction,  partial  or  complete  ;  or,  in  addition,  enteritis  or  peritonitis. 
The  rapidity  with  which  stei-coraceous  vomiting  sets  in  is  also  important. 
6.  Thorough  physical  examination  is  essential,  in  conducting  which  atten- 
tion should  be  paid  to  the  following  particulars  : — a.  All  forms  of  hernia 
must  be  carefully  searched  for.  b.  Any  contraction  or  distension  of  the 
abdomen,  either  general  or  local,  must  be  noted,  a  view  being  also  taken 
from  behind ;  in  the  eai'ly  stages  this  may  help  materially  in  fixing 
upon  the  seat  of  any  obstruction,  c.  The  situation  may  also  be  partly 
determined  in  some  cases  by  observing  the  locality  of  any  violent  peri- 
staltic movements  of  the  intestines,  d.  Among  the  more  important  con- 
ditions discoverable  by  satisfactory  exploration  of  the  abdomen,  which 
may  also  point  to  the  situation  of  a  stricture,  are  accumulations,  not 
forgetting  impacted  gall-stones,  the  onward  progress  of  which  can  occa- 
sionally be  traced  ;  tumours  of  various  kinds,  either  external  to,  or 
associated  with  the  intestines  ;  and  intussusception.  It  must  be  re- 
marked, however,  that  even  when  these  conditions  exist,  it  is  for  many 
reasons  frequently  difficult  or  impossible  to  detect  them.  e.  Examination 
per  rectum,  by  means  of  the  fingei-,  hand,  or  boiigie,  is  often  most 
serviceable.  The  amouut  of  fluid  or  air  which  can  be  injected  per  anum,. 
may  aid  materially  in  fixing  upon  the  seat  of  anj-  stoppage,  but  this 
must  be  by  no  means  implicitly  relied  upon.  It  has  also  been  sug- 
gested in  certain  cases  to  practise  auscultation  along  the  colon  while  an 
enema  is  administered.  /.  Of  course,  should  anything  be  vomited  or 
passed  by  stool,  the  materials  thus  discharged  must  be  thoroughly 
examined.  7.  In  any  doubtful  case,  it  is  necessary  to  ivalch  its  progress, 
as  regards  its  clinical  course,  rapidity,  and  termination,  which  may 
speedily  afford  considerable  assistance  in  diagnosis ;  to  observe  the 
effects  of  treatment;  or,  when  called  for,  to  have  recourse  to  abdominal 
section  for  diagnostic  purposes. 

Having  given  this  general  outline  of  the  method  of  investigation  to- 
be  pursued,  it  will  be  well  to  add  a  brief  summary  of  the  more  charac- 
teristic clinical  features  presented  by  each  class  of  cases  of  intestinal 
obstruction. 

1.  Accumulations  in  the  bowels  are  generally  gradual  in  their  progress, 
but  in  some  instances,  especially  when  due  to  gall-stones,  the  .symptoms 
come  on  very  acutely.  The  physical  signs  and  consequences  of  most  of 
these  collections  have  been  already  considered  ;  and  here  it  need  only 
be  j-emarked  that  impacted  gall-stones  are  particularly  liable  to  set  up- 
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violent  enteritis,  while  the  course  of  these  cases  is  usually  raiDitlly.fatajl; 
though,  on  the  other  hand,  they  may  terminate  \cry  favourably. 

2.  "Stnctures  and  compressions  of  the  bowel  may  be  considered  together. 
They  ai-e  usually  chronic  in  their  progress,  complete  obstruction  being 
preceded  by  gradually  increasing  constipation,  sometimes  intei^ruptcd 
by  attacks  of  diarrhoea  ;  diminution  in  the  size,  and  change  in  the  shape 
of  the  stools,  should  a  stricture  be  seated  near  the  lower  end  of  the 
intestines  ;  liability  to  colicky  pains,  sickness,  and  other  disturbances  of 
the  alimentary  canal  ;  and  interference  with  nutrition.  From  time  to 
time  also  there  may  be  signs  of  temporary  complete  obstruction.  There 
may  be  a  history  of  a  definite  cause  of  stricture  or  compression  ;  ov physical 
signs  may  be  detected,  indicating  some  morbid  condition  likely  to  give 
rise  to  either  of  these  difficulties.  Commonly  these  cases  linger  on  for  a 
long  while,  even  after  absolute  closure  of  the  bowel  has  been  established. 
Now  and  then,  however,  signs  of  obstruction  come  on  suddenly,  without 
any  particular  previous  symptoms,  these  being  followed  by  enteritis  or 
peritonitis.  Possibly  some  accumulation  above  the  stricture  may  under 
such  circumstances  be  the  immediate  cause  of  the  symptoms. 

3.  Strangulations  give  rise  to  rapid  and  absolute  obstruction  ;  followed 
speedily  by  signs  of  severe  enteritis,  or  even  of  gangrene  of  the 
intestines,  perforation,  and  peritonitis.  If  not  relieved,  their  issue  is 
quickly  fatal.  Many  cases  belonging  to  the  class  of  intestinal  strangula- 
tions can  only  be  determined  by  exclusion,  and  frequently  they  can  merely 
be  guessed  at.  A  previous  history  of  peritonitis  may  help  the  diagnosis  ;• 
while  the  immediate  attack  is  often  diie  to  soiue  violent  exertion. 

4.  Int'Ks-siisception  is  also  slidden  in  its  onset  as  a  rule,  beginning' 
Avith  griping  pain,  more  or  less  violent,  usually  referred  to  the  iimbilical 
region.  Subsequently  colicky  pains  occur  from  time  to  time,  and  the 
ordinary  signs  of  obstruction  set  in,  followed  by  those  of  enteritis  or 
peritonitis.  The  other  important  diagnostic  evidences  of  invagination 
are  the  passage  of  blood  per  anum,  in  some  cases  mixed  with  mucus  or 
decomposed  tissues ;  the  detection  of  a  sausage-shaped  tumour  in  the 
abdomen,  corresponding  to  some  jDart  of  the  intestine,  presenting 
peristaltic  movements,  and  altering-  during  the  progress  of  the  case  as 
regards  its  direction,  extent,  and  shape ;  and  the  end  of  the  intus- 
suscepted  portion  being  felt  or  seen  on  examination  thi-ough  the  anus,  or 
more  or  less  of  it  being  discharged  in  a  gangrenous  condition.  In  the 
latter  case  sudden  perforation  and  its  consequences  may  supervene. 
There  are  generally  some  impoi^taut  distinctions  between  invagination 
of  the  small  and  large  intestines,  namely,  that  in  the  former  the 
symptoms  are  far  more  severe  and  acute  in  their  progress  ; 
hjEmorrhage  is  much  more  abundant,  blood  being  also  sometimes 
vomited  ;  while  in  the  case  of  the  large  bowel  there  is  generally  much 
tenesmus,  with  dysenteric  stools.  Physical  examination  may  afford  some 
aid  in  localizing  the  mischief.  The  presence  of  indican  in  the  urine  has 
been  said  to  distinguish  obstruction  of  the  small  from  that  of  the  large 
bowel.  A  large  proportion  of  the  cases  of  intus-susception  end  fatal Ij-, 
those  in  which  the  large  intestine  is  involved  sometimes  becoming 
chronic,  and  lasting  for  many  weeks  or  months.  The  several  events 
which  may  happen  in  their  course  have  been  indicated  in  the  account  of 
the  morbid  anatomy. 

6.  It  is  scarcely  practicable  to  indicate  the  characters  of  obstruction 
from  spasm  or  paralysis  of  the  muscular  coat.  The  occui^renco  of 
chronic  constipation  in  a  hysterical  female,  ending  in  complete  obstruc- 
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tlon,  might  suggest  paralysis,  though  probably  the  pj  evious  accumula- 
tion of  fasces  actually  originates  the  obstruction.  It  generally  yields  to 
treatment. 

Prognosis.— It  will  be  evident  tlia,t  all  foi-ms  of  obstruction  of  the 
bowels  lire  dangerous,  but  the  prognosis  of  individual  cases  will  differ 
very  muck.  The  cases  most  speedily  fatal  are  those  due  to  strangulation 
or  intus-suRception.  The  chronic  varieties  are  liable  at  any  moment  to 
end  in  complete  closure.  Accumulations  may  often  be  got  rid  of,  and 
thus  recovery  be  brought  about. 

Treatment. — The  treatment  must  be  separately  considered,  accojxling 
as  intestinal  obstruction  is  chronic  and  gradual  in  its  progress;  ov  mddert 
and  attended  with  acute  symptoms. 

1- — In  chronic  cases  the  main  principles  are  to  regulate  the  diet 
strictly,  allowing  only  liquid  or  pultaceous,  highly  digestible,  and  nutri- 
tious articles  of  food,  in  moderate  quantities  ;  to  endeavour  to  keep  the 
bowels  acting  comfortably,  for  which  purpose  mild  enemata  answer  best, 
at  the  same  time  avoiding  the  use  of  strong  purgatives  ;  to  remove,  if 
possible,  anything  causing  compression,  as  well  as  any  accumulation ; 
to  support  the  strength  of  the  patient,  and  improve  the  general  condi- 
tion :  to  treat  troublesome  symptoms  referable  to  the  digestive  organs  ; 
and,  in  appropriate  cases,  to  have  i-ecourse  to  certain  operations. 

Should  there  be  a  stricture  in  the  rectum^  it  may  often  be  dilated 
successfully  by  the  cautious  use  of  the  bougie.  In  certain  instances  also 
it  is  desirable  to  make  an  artificial  opening  above  an  obstruction,  as  de- 
scribed in  surgical  works,  Avhich  may  prolong  life  considerably,  at  the 
same  time  giving  marked  relief  to  the  symptoms. 

2.  In  cases  of  acute  obstruction,  from  whatever  cause,  a  matter  of 
prime  importance  is  not  on  any  account  to  excite  the  intestines  by 
giving  purgatives.  It  is  alloAvable  to  use  enemata  cautiously,  so  as 
to  clear  out  the  bowel  below  the  seat  of  obstruction.  Of  course  little  or 
no  food  should  be  taken  by  the  mouth,  and  very  soon  the  smallest 
quantity  is  immediately  rejected  ;  therefore  all  the  necessary  support, 
including  stimulants  when  required,  must  be  administered  per  rectum, 
and  frequently  considerable  quantities  of  the  latter  are  needed.  The 
patient  may  be  permitted  to  suck  ice  judiciously.  The  most  important 
internal  remedies  are  opium  in  full  doses,  and  belladonna,  which  are 
often  given  in  combination;  or  their  alkaloids,  morphine  and  atropine, 
may  be  administered  subcutaneously.  In  certain  cases  careful  manipu- 
lation, kneading,  or  massage  of  the  abdomen  is  serviceable :  and  Mr. 
Hutchinson  has  advocated  energetic  abdominal  taxis  with  copious 
enemata  in  early  cases  of  acute  obstruction.  Electricity  is  sometimes 
useful  in  faical  impaction.  External  applications  over  the  abdomen,  of 
dry  heat,  poultices,  fomentations,  turpentine  stupes,  sinapisms,  or  some- 
times cold  are  very  serviceable.  Vomiting  and  other  symptoms 
require  the  usual  remedies.  Lavage  of  the  stomach  may  be  useful  in 
fascal  vomiting.  In  the  treatment  of  intus-susception,  the  methods  which 
have'  afforded  the  best  results  are  the  gradual  injection  of  a  large 
<|uantity  of  warm  water  per  amim,  or,  still  better,  inflation  of  the  bowel 
with  air,  which  may  be  aided  by  carefully  kneading  the  abdomen. 
When  the  invaginated  portion  has  reached  the  rectum,  it  has  occasion- 
ally been  replaced  by  the  introduction  of  a  gum  elastic  bougie. 

The  question  of  an  operation  presents  itself  in  many  cases  of  intestinal 
obstruction.  Of  course  if  there  is  any  evident  or  suspected  hernia, 
su7'gical  interfereuce  is  necessary.  NYithout  any  comment,  I  Avill  only 
mention  that  the  other  operative  procedures  which  are  advocated,  and 
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ma}'  be  called  for  in  suitable  cases,  are  abdominal  section,  sometimes 
followed  by  enterotomy ;  paucture  of  a  distended  coil  of  intestine  by  a 
trocliar  and  cannula;  and  colotoniy.  The  reduction  of  an  intus- 
susception after  opening  the  abdomen  is  an  important  method  of  treat- 
ing this  condition,  but  its  results  are  not  very  satisfactory. 


CHAPTER  XLV. 
INTESTINAL  WORMS  —HELMINTHIASIS. 

In  the  present  chapter  it  is  intended  to  give  a  brief  account  of  the  main 
facts  relating  to  the  animal  parasites  which  infest  the  alimentary  canal 
of  human  beings  ;  but  it  will  be  convenient,  in  noticing  their  life-history, 
to  allude  to  another  phase  of  tlieir  existence,  which  they  pass  in  other 
organs  of  the  bod3^ 

The  more  important  intestinal  worms  include  :— 1.  Cestodes  or  tape- 
worms, ft.  Tcenia  medio-canellata.  h.  Tcenia  solium,  c.  Bothriocejplialns 
hibus.  2.  Nematodes,  a.  Ascaris  hbmhricoides  (roimd-ioorm).  h.  Oxyuris 
■vermicularis  {thread-ioonn  or  seat-ioorvi) .  c.  Tricocephalus  dtspar  (Jiair- 
licaded  or  ivliip-worm) .  d.  Anchylostnvium  duodenale  or  Dochmius 
dnodenaUs.  Among  rare  varieties  are  mentioned  tnania  nana  or  egyptica, 
t'lliptica,  and  flavo-punctata  ;  bothriocephalus  cordatns  ;  ascaris  mystax  ; 
distoma  crassum  and  heterophyes. 

JEtiology  and  Development. — It  seems  tolerably  certain  that  no 
intestinal  worm  is  ever  developed  in  the  bowel  directly  from  an  ovum  de- 
posited thei'e  by  a  previous  tenant,  but  that  this  must  be  first  discharged 
with  the  fasces  and  undergo  metamorphosis,  being  afterwards  conveyed  by 
some  means  through  the  month  into  the  alimentary  canal  in  a  certain 
stage  of  development,  and  when  it  reaches  its  peculiar  habitat  it  grows 
into  the  adult  animal.  As  regai-ds  the  development  of  the  nematodes, 
an  embryo  forms  in  each  ovum  after  its  discharge  in  the  stools,  or,  in  the 
case  of  the  thread- woi-m,  even  while  it  is  in  the  intestines;  no  further 
change  occurs  so  long  as  the  ovum  is  outside  the  body,  though  it  may 
retain  its  vitality  for  a  long  period.  In  this  condition  it  is  supposed  to  be 
introduced  into  the  alimentary  canal  in  various  ways,  such  as  along 
with  impure  water,  vegetables,  fruit,  or  starchy  substances.  The  ova 
of  thread-worms  are  also  probably  carried  to  the  mouth  by  the  fingers 
or  nails  of  a  person  already  infected,  as  a  result  of  scratching  the  anus. 
It  has  been  suggested  that  the  embryos  of  round-worms  are  taken  up 
by  some  other  animals,  such  as  a  small  worm,  or  an  insect  or  its  larva, 
and  then  swallowed  along  witli  vegetable  and  other  articles  of  diet. 
Hellier's  observations,  howevei",  are  in  favour  of  the  view  that  this 
worm  completes  its  cycle  of  existence  without  having  to  pass  through 
the  body  of  any  intermediary  animal  bearer.  This  was  the  opinion 
strongly  held  by  the  late  Dr.  Cobbold. 

The  development  of  ^ftpe-trorms  is  better  knoAvn.  Segments  of  these 
worms,  containing  abundant  i-ipe  ova,  separate  and  are  discharged  -per 
anum,  oreven  break  up  within  the  bowel ;  the  ova  escape  and  are  scattered 
about  in  various  ways  ;  they  are  then  swalloAved  by  different  animals, 
specially  by  pigs,  oxen,  and  sheep,  mixed  with  their  food.  In  the  ali- 
mentary canal  of  these  animals  the  shell  of  the  ovum  ruptures,  and  then 
the  embryo  (proscolex)  escapes,  attaches  itself  to  the  mucous  surface,  and 
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works  lis  wny  into  tlie  tissues,  until  it  readies  a  suitable  spot,  wliere  it 
settles  down  and  undergoes  further  changes,  presenting  a  head  and  neck 
with  appendages  like  those  of  a  tape-Avorm  (scolex),  from  which  a 
vesicular  appendage  or  bladder  hangs  down.  Jn  this  stage  the  worm 
IS  named  a  cydicercus  or  hladder-ivorvi,  such  as  is  seen  in  the  muscles, 
liver,  brain,  and  other  organs  and  tissues  of  different  animals,  sometimes 
in  human  beings.  Each  tape-worm  has  a  special  form  of  cysticercus ; 
that  of  the  tasnia  solium  is  named  the  cysticercus  cellulosoe ;  that  of  the 
taania  medio-canellata  the  cysticercus  medio-canellata.  This  cysticercus 
may  remain  for  some  years,  or  may  finally  perish  ;  if,  however,  it  in 
any  way  reaches  the  alimentary  canal  of  the  particular  class  of  animal 
which  it  infests  in  the  adult  condition,  it  becomes  attached  by  the 
head,  the  vesicle  falls  off,  and  then  a  succession  of  segments  form,  con- 
.stituting  the  ordinary  tape-worm.  The  usual  way  in  which  these 
larvos  reach  the  stomach  is  in  consequence  of  an  individual  eating 
the  raw  or  imperfectly-cooked  flesh  of  the  animals  which  they  severally 
infest.  Thus  the  toinia  solium  comes  from  pig's  flesh  (mea.sly  pork)  ; 
the  tosnia  medio-canellata  from  beef  ;  while  the  hotli rioc.eplialus  latus  is 
believed  to  be  conveyed  by  fish  or  molluscs. 

Different  varieties  of  tape-worm  are  found  in  different  parts  of  the 

world.  In  this  countiy  the  tmnia  solium  and 
medio-canellata  are  the  forms  met  with,  the 
latter  quite  as  frequently  as,  if  not  more  fre- 
q  ueuLly  t  han,  the  former.  Botlirioceplialus  latus 
is  prevalent  in  Eastern  Europe  as  far  as  the 
Vistula,  and  in  Switzerland,  especially  along 
sea-coasts  and  x^ivers.  Tape-worm  is  by  far 
most  frequent  in  those  countries  where  much 
Fi(i.  29.*  Fig.  3o.t      V^s'^  flcsh  is  consumed,  and  individuals  who 

do  not  eat  this  kind  of  food,  such  as  Jews, 
are  particularly  exempt  from  the  compiaiiit.  It  is  frequently  observed 
among  those  who,  in  connection  with  their  occupation,  are  in  the  habit 
of  putting  knives  used  for  cutting  I'aw  meat  into  their  mouths,  such  as 
butchers,  cooks,  etc.  ;  and  also  among  those  who  indulge  in  raw  or 
A'ery  nndei'done  meat,  or  in  sausages  and  similar  articles,  as  then  the 
])arasites  are  not  destroyed.  It  must  be  remembered  that  in  this 
country  tape-worm  is  often  conveyed  by  beef.  The  hothriocephalus  is 
supjjosed  to  be  taken  along  with  drinking-water.  Women  suffer  from 
tape-worm  more  frequently  than  men ;  and  usually  the  persons  affected 
are  between  16  and  40  j^eai-s  of  age. 

Hound-  and  thread-worms  are  principally  found  in  children,  especially 
if  they  are  in  bad  health,  or  improperly  fed  and  dirty.  Round-worms 
are  very  prevalent  in  some  parts  of  the  world,  namely,  in  the  Southern 
States  of  America,  Greenland,  Iceland,  Brazil,  and  in  some  parts  of 
Holland,  Grermany,  and  France,  especially  in  low  and  damp  districts. 
They  are  common  enough  in  this  country.  It  is  presumed  that  an 
•nnhealthy  condition  of  the  enteric  mucous  membrane,  leading  to  the 
formation  of  much  viscid  mucus,  favours  the  development  of  worms. 

*  Fi.i,'.  29— Cijsiicei-c us  cellulosce,  from  the  huuiiui  brain,  of  its  natural  size,  and 
with  a  retracted  anterior  extremity  (b). 

t  Fi.i,'.  30.— The  same  cysticercus  extruded ;  a.  The  caudal  vesicle  of  the  c^ysticer- 
cus,  wiiich  is  nothing  but  the  reccpiaculnm.  sco/icis  (or  hinder  end  of  a  taMioid 
embryo),  distended  into  a  vesicle  by  the  accinnuhition  of  water,  c.  The  transversely- 
wrinkled  anterior  extremity  of  the  cysticercus.  d.  Its  head  and  neck,  which  con- 
jointly form  the  tscnoid  scolex.    Von  Siehold.) 
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Description. — It  will  only  be  practicable  to  describe  here  the  main 
chai'acters  of  the  principal  worms,  by  which  they  can  be  recoo-nized  when 
they  come  under  observation  in  patients. 

1.  Tape-worms. — A  complete  tape-worm  is  now  regarded  as  a 
"peculiar  animal  colony,  consisting  of  more  or  less  numerous  individaal.s 
temporarily  connected  together  for  the  common  advantage,  but  capable 
of  leading  separate,  and  quite  independent  existences." — (iJavies  Thomas) . 
In  the  adult  form  (strohila)  tape-worms  are  elongated,  narrow,  flattened, 
or  tape-like  in  form,  consisting  of  a  head,  a  neck,  and  a  series  of  thin, 
flat,  quadrilatei-al  segments  or  links  {proglottides),  varying  in  namber 
accoi'ding  to  the  length  of  the  worm,  united  by  a  softer  and  moi'e 
tninspai'cnt  tissue.  The  liuks  grow  from  behind  the  neck  by  a  process 
of  budding,  and  then  pass  on,  making  room  for  those  more  recently 
formed,  so  that  the  oldest  are  the  most  distant  from  the  head.  At  first 
they  are  very  small,  but  enlarge  considerably  as  they  become  more  mature, 
at  the  same  time  altering  in  form  somewhat,  and  j)i"esenting'  a  more 
fomplicated  organization.  Tape-worms  ai-e  parenchymatous  in  structure, 
consisting  of  a  soft,  whitish,  or  yellowish-white  contra,ctile  tissue  ; 
having  no  mouth  or  alimentary  canal  ;  but  presenting  a  water- vascular 
system  communicating  between  the  segments,  and 
well-developed  sexual  organs.  These  are  not  evident 
iu  the  most  recent  links.  The  female  apparatus 
iippears  first  as  a  median  tube  with  lateral  branches, 
subsequently  becoming  more  divided  and  developing 
ova,  which  almost  completely  fill  the  teimiinal  links, 
rendering  them  opaque,  and  in  these  segments 
fiubryos  may  be  visible.  The  male  organs  consist  of 
tortuous  seminiferous  tubes,  and  a  penis.  Each  seg- 
ment is  hermaphrodite,  and  the  sexual  orifice  is 
either  single  or  double,  opening  either  laterally  or  on 
(jne  of  the  surfaces.  All  the  varieties  of  tapo-wonn 
inhabit  the  small  intestines  ordinarily  ;  rarely  one 
may  enter  the  large  bowel  or  the  stomach.  As  a 
rule  only  a  single  worm  is  present ;  occasionally 
tliere  are  two  or  more. 

1.  Ta-nia  Solium. — Length  varies  from  a  yard  to 
100  or  150  feet  or  more,  but  the  average  is  stated 
by  different  authorities  at  from  5  or  7  to  20  or  30 
feet.  IL-ad  very  small,  somewhat  globular  or  bul- 
bous, with  a  slightlj^  prominent  conical  snout  or 
rostellnm  in  front,  surrounded  by  a  double  row  of 
l  urved  siliceous  hooks,  from  12  to  15  in  each  row ; 
;ind  further  back  4  suckers,  symmetrically  arranged. 
-Vech  extremely  slender;  from  f  an  inch  to  nearly 
;in  inch  long;  transversely  marked.  Segments  iu 
their  earliest  stage  very  small,  and  much  br-oadei- 
than  long;  gradually  become  more  flattened  and 
fi  ltered  in  the  relation  of  their  diameters,  so  as  to  be 
first  square,  and  afterwards  oblong,  being  macli 
longer  than  broad,  with  the  ends  narrowed,  especially 
tlie  anterior  extremity.    Mature  links  measure  about 

*  Fig.  31.— Ticnia  solium  armata  (of  the  natural  size).  Fragments  taken  at  cert'iin 
distances  between  the  head  and  the  posterior  rings,  in  order  to  show  the  success  ve 


SB  f. 

mm 


1 1 1 

■H 


Yut.  31.* 


768 


THRORY  AND  PRACTICE  OP  MEDICINE. 


^  an  inch  lonj;',  and  j  inch  bi'oacl.  Male  and  female  organs  open  by  ono 
orifice,  which  is  situated  laterally  in  a  little  projection,  now  on  one  side^ 
now  on  the  other,  but  not  reg-ulai-ly  alternatiuji-. 

2.  — Tcenia  Mvdio-canellafa. — Has  a  general  resemblance  to  taenia 
solium,  with  the  following  differences  : — Length  usually  greater.  Head 
larger,  has  neither  snout  nor  hooks,  being  flattened  in  front,  but  its  four 
suckers  are  A'-ery  prominent  and  powerful.  Leuckart  describes  a  fifth 
smaller  one  between  them.  Links  more  numerous,  broadei*,  thicker,  and 
firmer.  Sexnal  organs  move  dLeye]o]yedi  &rtd  divided;  and  orifice  situated 
near  the  posterior  border. 

3.  Bothr/'oceplialus  Latns. — Length  very  considerable.  Head  obtuse  oi- 
club-shaped,  having  no  hooks  or  prominences,  but  mej'ely  two  longi- 
tudinal slits  or  grooved  suckers,  one  on  eacli  side.  Neck  very  short. 
Segments  exoeediugly  numerous;  not  distinctly  visible  for  a  little 


Fig.  32.  . 
Head  and  neck  of  Tasiiia  solium  niagmhed. 
II.  Circle  of  hooks. 


Fig.  33. 

Circle  of  hooks,  more  highly  magnified. 
(Leuchart.) 


Fiu.  34. 
Head  of  Taenia  inedlo- 
caiiellat.n,  higldy  niagni- 
lieil .— ( A I  tor  Jriisch.) 


distance  from  the  head;  at  first  nearly  equal  in 
diameters,  but  soon  much  broader  than  long ;  have 
a  slio-htly  brownish  colour.  ,Sexnal  openings  in  the 
middle  of  one  surface  of  each  segment,  near  its  pos- 
terior border,  and  not  lateral ;  they  are  distinct,  that 
of  the  male  apparatus  being  anterior,    (ha  ot  a 

brown  colour. 

2  Nematodes.— The  mam  characters  of  the  ciuet 
nematodes  arc  indicated  in  the  following  descrip- 

^'T'icans  Lumhricoides.—Forvi  elongated  and 
cylindrical,  but  tapering  towards  the  ends,  especinlly 
the  anterior.  Length  from  0  to  12  or  10  inches  ;  and 
diameter  2  to  3  lines.  Appears  reddish,  greyish- 
red  or  yellowish-white,  semi-transparent,  hrm  antl 
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Tig.  37.1 


*  Pig.  35.— i  and  h.  Head  of  the  Solhriocpphalus  latus,  enlarged  six  times  and  scon 
in  two  different  positions.  Jc.  Transverse  seotion  of  the  head  of  the  botlu-ioce])halus 
fonnd  in  the  turbot,  magnified  twelve  times ;  this  is  introduced  into  the  figure  for  the 
purpose  of  showing  the  arrangement  of  the  lateral  suckers. — (Davaine.) 

t  Fig.  36. — The  Bothrioce.phalus  latus,  of  the  natural  size,  the  fragments  bciug 
taken  at  certain  distances ;  the  order  of  the  letters  indicates  their  relative  situation, 
from  the  head  to  the  posterior  extremity;  in  c,  d,  e,  f,  tlie  genital  poro  is  visible; 
(J,  some  of  the  terminal  rings  shrivelled  up,  after  the  deposition  of  the  ova. — {Davnine.) 

X  Pig-  37. — Male  of  Ascaris  lumhriooides,  of  the  natural  size.  a.  CEsophagus;  h.  In- 
testinal canal;  c.  Spermatic  ducts;  d.  Lateral  longitudinal  \mQ.—{Kuche)imeister.) 

3  D 
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elastic.  Head  lias  three  small  prominences,  with  the  mouth  between- 
them  lined  with  numerous  teeth.  A  circular  depression  separates  it 
from  the  bod3\  Body  presents  fine  transverse  markings.  Sexes  are 
distinct.  Male  shorter,  and  curved  jDosteriorly,  where  the  sexual 
organs  are  placed.  Female  straighter,  and  thicker  at  the  hinder  ex- 
tremity; has  the  sexual  opening  about  the  end  of  tlie  anterior  third. 

Habitat  small  intestines,  but  often  migrate  into  the  large  bowel,  and 
out  through  the  anus  ;  or  rarely  to  the  stomach,  oesophagus,  mouth, 
nares,  frontal  sinuses,  windpipe,  bile   and   pancreatic  ducts  or  gall- 
bladder, peritoneum,  vagina,  urinary  organs,  and  various  other  parts. 
Nuviher  usually  several  ;  may  be  hundreds  ;  sometimes  only  one. 
,2.  Oxyuris  vermicularis. — Very  small  and  delicate  ;  fusiform;  males 
measuring  from  1  to  2  lines  long  ;  females  about  5  lines.    Whitish  and 
semi-transparent ;  sui-faco  presents  fine  transverse  strife.    Head  has  a 
terminal  mouth,  with  o  scarcely  evident  lips,  and  a  wing-like  expan- 
sion on  the  dorsal  and  ventral  as- 
jiects.  Mule  is  rolled  up  posteriorly, 
where  the  sexual  organs  are  placed. 
Female  is  straight  or  but  slightly- 
bent,  and  has  the  vulva  about  the 
j  auction  of  the  anterior  and  middle 
thirds. 

Habitat  the  caecum,  but  migrate 
to  the  lower  part  of  colon  and  rec- 
tum. Often  migrate  around  the 
anus,  into  the  vagina,  urethra,  or 
iinder  the  prepuce.  Have  been 
seen  in  the  small  intestines  and 
stomach. 

Number  usually  very  great; 
hnndreds  or  thousands. 

8.  Tricocephalns  dispar  ffig.  39). 
— Thread-lil-e  in  form,  being  from 
1  to  1^  or  2  inches  long.  Poste- 
rioj-  end  thicker  than  anterior, 
which  is  hair-like,  and  ends  in  a 
simple  temninal  mouth.  Male  is 
the  smaller,  and  is  spirally  coiled 
posteriori)'.  Female  is  lai'ger  and 
thicker,  only  slightly  curved  ;  the 
uterus  contains  an  immense  num- 
ber of  ova. 


Fig.  .38. 

Female  OxywU  vermicularis  :  1.  Four  oxyiirides 
of  the  natural  size.  The  cephalic  end  magui- 
lied;  the  oesophagus  aud  stomach  are  shown.  3. 
The  CHudal  e.xtreniity  niagnitied  4.  The  head 
greatlv  enlarged  ;  a,  the  mouth  furnished  with 
three 'lips;  6  6,  the  lateral  expansions  of  the  m- 
tegument.— (Waiaine  ) 

Habitat  usually  the  ciecum,  rarely  the  colon,  very  rarely  the  ileum. 
The  head  is  generally  imbedded  in  the  mucous  membrane,  while  the 

bod}'  moves  freely. 

JN%m6er  usually  not  great,  but  may  be  hundreds.  to-.+i  ^ 

4.  Anclnilostomum  duodenale.—Gv\e.ii\rx^eY  ^rst  discovered  m  lb04that 
the  complaint  known  as  "  Egyptian  chlorosis  "  was  due  to  this  worm, 
and  it  was  subsequently  traced  as  the  cause  of  similar  symptoms  m 
many  of  the  Italian  labourers  employed  in  making  the  bt.  botiiarrt 
tunnel  (hence  sometimes  called  the  tnimel-worm),  as  well  as 
brick-workers   in     Germany    who    work    in    wet  clay-pits, 

water,  and  under   various  other  circnni- 


among 
and  di'ink 
stances  in 


impure  muddy 
hot  climates.  It 


IS 


said  to  be  very  common  in  Brazil. 
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Fig.  ;;!). 

The  Tricoooplialu=i  clispai* :  1.  Tho  male,  of  tlie 
natural  size.  2.  'J  lie  female,  of  tlie  natural  size. 
3.  The  lieacl  magniiied.  4.  Tho  tail,  also  greatly 
enlarged. — (Davaiiie.) 


Tlie  form  of  "  beri-beri  "  met  with 
in  Ceylon  has  also  been  attributed 
by  Dr.  Kynsey  to  the  anchylo- 
stomum. 

Bescription. — A  small  rouiid 
worm,  with  a  stiff  body,  and  a 
head  bent  nearly  at  right  angles. 
CepJialic  end  presents  a  bell-shaped 
suctorial  mouth,  provided  with 
two  small  teeth  on  its  dorsal  edge, 
and  four  lai^ge  carved  teeth  on  its 
ventral  edge.  Female  about  ^  an 
inch  in  length  ;  male  rather  more 
than  half  as  long.  Coloior  red, 
owing  t.o  the  digestive  canal  con- 
taining blood  sucked  from  the 
intestinal  mucous  membrane.  Ova 
numerous,  oval,  with  a  thin  trans- 
parent shell. 

Habitat.  —  Upper  portion  of 
small  intestine,  especially  the  duodenum.  The  body  commonly  hangs 
free,  but  sometimes  the  worm  borcs  into  the  inner  part  of  the  mucous 
coat,  and  lies  rolled  up  in  a  hollow  space  in  immediate  contact  with  the 
muscular  coat. 

Number  often  very  large  ;  may  be  single. 

Symptoms  and  Diagnosis. — The  ordinary  worms  frequently  exist  in 
the  alimentary  canal  without  setting  up  any  evident  symptoms.  When 
present  these  are  usually  indicative  of  (1)  local  irritation;  (2)  reflex  distur- 
bance; aud  (3)  more  or  less  constittttioncd  disorder.  Occasionally  intestinal 
worms  lead  to  local  congestion,  inflammation,  superficial  erosion  of  the 
mucous  surface,  or  even  slight  ulceration ;  in  exceptional  cases  they  may 
cause  obstruction  of  the  bowels  ;  or,  by  migrating  into  the  stomach,  bile- 
ducts,  liver,  larynx,  peritonetTm,  and  other  parts,  may  originate  dangerous 
symptoms  referable  to  either  of  these  structures.  It  may  be  stated  as  a 
general  rule  that  the  symptoms  are  more  marked  in  delicate  and  weakl}^ 
persons,  or  in  those  whose  nervous  system  is  highly  susceptible  ;  and  that 
they  are  proportionate  to  the  number  and  size  of  the  worms. 

The  local  symptoms  Avliich  may  be  produced  by  tape-  and  round-ioorms 
are  uneasiness,  curious  sensations,  or  actiial  griping  pains  in  the  abdomen, 
especially  about  the  umbilicus ;  sometimes  attacks  of  severe  colic, 
attended  with  vomiting  or  retching,  and  f  aintness ;  capricious  and  variable 
appetite,  often  with  craving  for  special  and  indigestible  articles  of  food ; 
furred  tongue,  and  foul  breath  ;  nausea  or  vomiting  ;  irregularity  of 
the  bowels,  constipation  and  slight  diarrhoea  alternating  from  time  to 
time,  the  stools  sometimes  containing  mucus;  and  flatulence,  with  dis- 
tended abdomen.  The  main  reflex  phenomena  attributed  to  worms  in- 
clude itching  at  mucous  orifices,  which  causes  the  patient  to  scratch  the 
anus,  or  pick  the  nose  ;  salivation  ;  grinding  ot'  the  teeth  during  sleep, 
which  is  uneasy  and  disturbed ;  dull  frontal  headache,  with  giddiness  ; 
noises  in  the  ears;  squinting,  dilated  pupils,  oedema  of  eyelids,  flashes 
and  specks  before  the  eyes  ;  twitchings  of  the  limbs  or  facial  muscles, 
or  even  violent  general  convulsions  ending  fatally  ;  choi^eic,  hysterical, 
epileptic,  or  maniacal  attacks;  dei-anged  menstruation;  palpitation; 
and  a  feeling  of  constriction  in  the  throat.    Among  tho  (jeueral  symptoms 
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which  may  be  observed  are  more  or  less  wasting;  pallor;  a  feeling  of 
debility  and  languor  ;  pains  iu  the  limbs  ;  fretfaluess  and  depression  of 
spirits.  A  form  of  pernicious  anaemia  has  been  attributed  to  the 
bothriocephalus  latus. 

From  a  diagnostic  point  of  view  these  symptoms  are  by-no-means 
characteristic  of  intestinal  woi'ms,  and  it  is  often  a  question  how  far 
they  are  oi  iginated  by  theii-  agency  ;  still  when  such  phenomena  ai'e 
present,  especially  in  children,  this  class  of  causes  should  always  be 
thought  of.  The  diagnosis  may  be  veriiied  by  the  passage  jper  anum  of 
fragments  of  a  tape-worm,  or  of  entire  round-worms  ;  and,  if  necessary, 
remedies  may  be  given  with  the  view  of  aiding  their  expulsion.  Micro- 
scopical examination  of  the  stools,  for  the  purpose  of  discovering  ova, 
is  recommended  in  suspected  cases.  Portions  of  tape-worm  sometimes 
escape  spontaneously  as  the  patient  is  walking  along. 

Thread-worms  are  very  common  in  weakly  and  dirty  children,  and  as 
they  are  often  extremely  numerous,  they  give  rise  to  much  local  irrita- 
tion, causing  severe  itching  and  tickling  about  the  anus,  which  leads  to 
constant  scratchiug;  the  itching  is  especially  intense  towards  night,  and 
may  gravely  inteii'ere  with  sleep.  I  have  also  met  with  cases  in  which 
thread- worms  caused  in  this  Avay  much  annoyance  in  adults,  both  male 
and  female.  Occasionally  they  excite  considerable  dysenteric  symp- 
toms ;  aud  not  uncommonly  ovig'meLte prolapstis  ani.  They  also  frequently 
pass  into  the  vagina,  causing  much  irritation  in  this  part,  and  inducing 
catarrh,  undue  sexual  excitement  and  mastui'batiou,  or  now  and  then 
severe  hremorrhage.  By  getting  under  the  prepuce,  thread-worms  tend 
to  promote  the  habit  of  masturbation  iu  males.  On  examination  they  may 
often  be  seen  moving  in  the  vicinity  of  the  anus  ;  as  well  as  in  abund- 
ance in  the  stools.  Various  reflex  symptoms  are  often  attributed  to 
thread-Avorms,  but  with  doubtful  propriety. 

The  tricocepJialns  dispar  docs  not  give  rise  to  anj  definite  s^'uiptoms. 

With  i-egard  to  the  anchylosiommn  duodenale,  this  Avorm  differs  from 
the  others  in  that  it  feeds  by  sucking  the  blood  from  the  mucous 
membrane,  the  spot  where  it  attaches  itself  being  indicated  by  a  small 
ecchymosis  ;  probably  also  it  shifts  its  position  from  time  to  time,  and 
the  punctures  left  may  go  on  bleeding,  the  intestine  being  sometimes 
found  filled  with  blood  in  fatal  cases.  Digestive  disorders  and  a  cutting 
pain  in  the  abdomen  have  been  described  among  the  .sjanptoms,  but  the 
most  important  is  the  ancemic  state  supposed  to  be  pi'odnced  by  the  loss 
of  blood,  although  haamorrhage  per  anum  is  seldom,  if  ever,  observed 
dui-ing  life.  The  anasmia  may  prove  fatal  in  a  few  weeks,  or  remain  as 
a  chronic  state.  Death  may  ultimately  occur  from  dysenter}^  or  from 
.some  intercurrent  acute  disease.  In  relation  to  diagnosis,  it  is  im- 
1301'tant  to  bear  in  mind  the  anchylostomum  as  a  possible  cause  of 
anaemia  under  certain  circumstances,  and  to  search  for  the  Avorm  or  its 
ova  in  the  stools,  after  the  administration  of  a  brisk  purgative. 

Prognosis. — Most  intestinal  Avorms  can  be  readily  got  rid  of,  if  pro- 
])erly  treated.  Tape-worms  are  sometimes  difficult  to  remove  completely, 
but  Avith  systematic  management  a  cure  may  almost  ahvays  be  effected. 
It  is  the  safest  plan  to  see  that  the  head  of  a  tape-AVorm  is  discharged, 
else  if  this  remains  a  further  groAvth  Avill  probably  take  place ; 
however,  it  is  affirmed  that' if  only  the  head  and  a  small  portion  of 
the  neck  is  left,  the  Avorm  Avill  die ;  and,  further,  the  nearer  the  head 
any  portion  Avhich  is  detached  comes,  the  more  easily  Avill  the  rest  be  got 
rid  of.    Worms  may  noAv  and  then  prove  highly  dangerous  by  their 
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migrations,  or  by  causing  obstruction  of  the  bowel ;  deatli  may  also 
occur  in  children  from  reflex  convulsions  excited  by  their  agency.  The 
ju'ogressivc  anfemia  due  to  cei'tain  worms  may  prove  very  grave. 

Treatment. — ^1.  If  Avorms  are  present  in  the  intestines,  of  course  the 
first  object  in  treatment  is  to  get  them  destroyed  or  expelled.  The 
remedies  for  these  purposes  are  named  respectively  vermicides  and 
■vermifuges,  and  the  particular  agent  to  be  employed  varies  with  the 
Tiature  of  the  parasite.  For  tape-worm  the  following  plan  of  treatment 
is  usually  efficacioiis  : — To  make  the  patient  take  only  liquids,  such  as 
milk  and  beef-tea,  for  a  day ;  then  to  administer  a  full  dose  of  castor- 
oil  in  the  evening ;  and,  finally,  early  on  the  following  morning,  if  the 
oil  has  acted  Avell,  to  give  a  draught  containing  the  liquid  extract  of 
male  fern,  the  dose  ordered  in  the  B.P.  being  from  rix  15  to  30.  The 
draught  may  be  made  up  witli  sugar,  mucilage,  and  milk ;  or  with  the 
yelk  of  an  egg  and  cinnamon  water.  The  object  of  this  plan  is  to  clear 
out  the  bowels  so  as  to  expose  the  worm,  and  then  the  male  fern  acts 
upon  it  and  kills  "it.  Sometimes  it  is  desirable  to  follow  up  the 
draught  with  another  dose  of  castor-oil,  but  generally  this  is  not 
needed,  as  the  drug  itself  acts  as  a  purgative.  Some  authorities  prefer 
giving  the  extract  in  smaller  doses,  frequently  repeated ;  others  employ 
the  powdered  fern.  In  order  to  see  whether  the  head  of  the  worm  is 
discharged,  each  stool  must  be  received  into  a  separate  vessel,  then  mixed 
with  water,  and  filtered  through  coarse  muslin. 

Other  anthelmintics  employed  for  the  destruction  of  tape- worm  are 
kousso,  followed  by  a  cathartic ;  kamala  powder  (3!  to  5iij  in  treacle  or 
.sjTup)  ;  decoction  of  the  bark  of  the  root  of  pomegranate  (jij  in  Oj, 
boiled  down  to  Oss)  ;  powdered  arecanut ;  oil  of  turpentine  (3ito  Jss)  ; 
and  petroleum  (irt  xx  to  xxx).  If  the  worm  projects  through  the  amis, 
it  has  been  recommended  to  roll  it  gradually  round  a  piece  of  stick,  and 
thus  draw  it  out ;  or  to  apply  some  poisonous  agent  to  the  protruded 
portion. 

For  round-rcorms  the  most  efficient  remedy  is  santonin.  It  is  well  before 
administering  this  drug  to  give  an  axjerient,  such  as  compound  scammony 
powder ;  and  to  limit  the  diet  to  liquids  for  a  day.  Santonin  may  be 
employed  alone,  gr.  2  to  6  ever}^  morning,  for  two  or  three  days,  mixed 
with  sugar  or  syrup,  or  in  the  form  of  the  lozenges,  or  with  gingerbread. 
It  seems  to  be  more  efficacious  when  mixed  with  castor-oil,  and  Kiichen- 
meister  advises  that  from  gr.  ij-iv  be  dissolved  in  ji  of  the  oil,  and  ji 
taken  every  hour  until  it  acts.  Other  preparations  used  containing  san- 
tonin are  an  ethereal  extract  of  santonica,  and  santonate  of  sodium. 
Some  practitiotiers  rely  in  the  ti^eatment  of  round-worm  merely  upon 
certain  ^?«-^ai!n-es,  whicli  act  as  vermifuges,  such  as  calomel,  jalap,  and 
scammony  ;  the  compound  scammony  powder  is  a  useful  preparation  for 
this  purpose. 

Santonin  is  also  useful  internally  in  the  treatment  of  thread-u'orms, 
but  these  are  decidedly  most  effectually  got  rid  ol  by  means  of  cnemata,  of 
which  many  kinds  have  been  employed.  Any  of  the  following  will  usually 
an.swer  well,  namely: — Common  salt  or  other  alkaline  salts  dissolved  in 
water  or  gruel  (51  to  Oj)  ;  santonin  with  castor-oil ;  infusion  of  quassia; 
infusion  or  decoction  of  wormwood ;  tincture  of  perchloride  of  iroix  (ji 
to  Oj  of  water  or  infusion  of  quassia)  ;  olive  oil ;  lime-water  ;  decoc- 
tion of  aloes  ;  decoction  of  rue  ;  turpentine  with  gritel :  or  even  mere 
water,  if  employed  freely  for  a  few  days.  Cleanliness  is  of  great  im- 
portance.   In  some  cases  thread-worms  resist  every  kind  of  treatment. 
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The  tncocephalus  requires  no  special  treatment. 

The   anchyJostomtim   duodenale  may  be   treated   by  anthelmintics 
especially  santonin  and  male-fern,  aided  by  the  action  of  purgatives 
and  enemata.    Thymol  has  also   been   specially  recommended.  Its 
effects  must  be  attended  to,  especially  the  ansemic  condition. 

2.  In  all  cases  of  intestinal  worms  it  is  essential  to  look  to  the  state  of 
the  general  health,  and  to  improve  this  by  means  of  preparations  of  iron 
and  other  tonics,  with  cod-liver  oil  if  required  ;  as  well  as  by  regulation  of 
the  diet,  and  attention  to  hygienic  measures.  The  alimentary  canal  must 
also  be  attended  to,  and  the  bowels  kept  acting  freely,  so  as  to  prevent 
accumulation  of  unhealthy  mucus.  Scammony,  jalap,  rhubarb,  and  castor- 
01 1  are  the  best  aperients  in  these  cases,  and  either  of  the  powders  may 
be  advantageously  combined  with  carbonate  of  sodium  or  magnesium. 

3.  The  prevention  of  intestinal  worms  is  a  matter  of  considerable  im- 
portance in  some  parts  of  the  world,  especially  as  regards  tape-worms, 
and  this  can  only  be  effected  by  taking  every  "precaution  agaiD.st  those 
habits  mentioned  under  the  fetiology,  by  wliich  the  ova  are  conveyed 
into  the  stomach,  such  as  eating  raw  or  partially  cooked  meat;  putting 
knives  into  the  mouth ;  or  drinking  impure  water.  Stools  known  to  contain 
worms  of  any  kind  or  their  ova  should  be  immediately  destroyed.  Of 
course  meat  that  is  measly  ought  on  no  account  to  be  taken  as  food.  In 
the  case  of  children,  important  prophylactic  measures  against  the 
development  of  worms  consist  in  the  maintenance  of  sound  health  ;  the 
preservation  of  the  digestive  organs  in  a  satisfactory  condition;  and 
attention  to  cleanliness. 


CHAPTER  XLVI. 

DISEASES  OF  TPIE  LIVEE  AND  ITS  APPENDAGES. 

1.  CLINICAL  PHENOMENA  AND  INVESTIGATION. 

TuE  liver  is  an  organ  which  performs  many  functions  highly  important 
in  the  animal  economy.  The  most  obvious  of  these  is  the  formation  of 
bile,  which  is  not  only  useful  for  purposes  connected  with  digestion,  but 
is  also  undoubtedly  excretory.  Consequently  biliary  derangements  have 
always  occupied  a  prominent  place,  both  Avith  the  profession  and  the 
public,  in  accounting  for  a  large  number  of  ailments.  The  liver  has 
also  a  glj-cogenic  function.  Moreover,  it  appears  that  this  organ  is 
concerned  in  certain  metabolic  processes,  ending  in  the  formation  of 
urea  and  uric  acid  ;  and  in  the  destruction  of  red  corpuscles,  of  peptones 
or  ptomaines  formed  during  digestion,  which  are  poisonous  if  directly 
introduced  into  the  general  circulation,  and  of  organic  poisons  introduced 
from  without.  A  variety  of  morbid  conditions  and  symptoms  are 
attributed  to  functional  derangements  of  the  liver,  not  only  associated 
with  the  alimentary  canal,  but  also  with  i*emote  organs,  and  with  the 
general  system,  including  lithaemia.  In  the  following  summary  of  the 
clinical  phenomena  connected  with  hepatic  affections,  only  tho.se  will 
be  referred  to  which  are  obviously  associated  with  the  liver,  and 
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whicli  are  met  with  more  or  less  when  this  organ  is  the  seat  of  oi'ganic 
disease,  or  when  its  biliaiy  function  is  interfered  with  in  various  ways. 

1.  Morbid  sensations  connected  with  the  hepatic  appai'atus  are  I'e- 
f erred  mainly  to  the  right  hypochondrium,  but  may  extend  across  the 
epigastrium  to  the  opposite  side,  or  may  shoot  in  various  directions. 
They  include  different  kinds  of  pain,  witli  or  without  tendeniess ;  or 
merely  a  sense  of  uneasiness,  fulness,  weight  and  heaviness.  Sympa- 
thetic pains  in  the  right  shoulder  are  supposed  to  have  a  frequent  relation 
to  the  liver.  Gall-stones  are  an  important  cause  of  pain  in  the  hepatic 
region. 

2.  Some  prominent  symptoms  result  fi-oni  disturbance  of  the  biliary- 
functions,  the  chief  being  those  associated  with  jan.ncUce,  which  will  be 
specially  discussed.  Bile  may  also  be  secreted  in  excess,  thus  acting  as 
an  irritant,  and  causing  bilious  diarrhosa  and  perhaps  vomiting.  _  It  niay 
further -be  deficient  in  quantity  or  of  improper  quality,  hence  originating 
signs  of  deranged  digestion  in  the  intestinal  canal. 

3.  Obstruction  of  the  portal  circulation  leads  to  mechanical  con- 
gestion of  its  tributary  veins.  The  obvious  clinical  phenomena  which 
may  result  therefrom  are  those  indicating  gastro-intestinal  catarrh  and 
its  consequences ;  hiBmorrhage  into  the  alimentary  canal,  giving  rise  to 
haematemesis  or  meltena ;  ascites  ;  enlargement  of  the  spleen  ;  distension 
of  the  superficial  abdominal  veins  after  a  time ;  htemorrhoids ;  and 
sometimes  congestion  of  the  female  generative  organs.  After  death  the 
retro-peritoneal  veins  are  often  found  much  enlarged  and  varicose,  and 
those  of  the  lower  end  of  the  oesophagus,  the  stomach,  and  the  intestine 
may  be  in  a  similar  condition ;  while  the  spleen  and  pancreas  present 
the  usual  morbid  changes  which  result  from  long-continued  venous 
congestion.   Hemorrhage  may  take  place  into  the  peritoneum. 

4.  If  the  liver  is  much  enlarged,  it  sometimes  originates  symptoms  by 
pressing  upon  neighbouring  structures,  such  as  the  diaphragm, 
thoracic  organs,  infei-ior  vena  cava,  or  duodenum. 

5.  Physical  examination  of  the  liver  may  demonstrate  either  dis- 
placement; enlargement;  contraction;  alteration  in  shape  ; -changes  in 
its  physical  characters  ;  or  pulsation.  The  general  characters  of  hepatic 
enlargement  are  as  follows  : — (i.)  Its  site  corresponds  mainly  to  that  of 
the  liver,  occupying  the  upper  part  of  the  abdomen,  chiefly  on  the  I'ight 
side,  or  there  is  a  history  of  its  having  grown  from  this  direction ;  it 
does  not  descend  into  the  pelvis,  but  can  be  traced  within  the  margin  of 
the  thorax,  and  appears  to  be  superficial ;  sometimes  there  is  distinctly 
visible  fulness,  or  even  bulging  of  the  lower  part  of  the  right  chest, 
(ii.)  Though  the  dimensions  may  be  very  great,  yet  as  a  rule  the  normal 
general  outline  of  the  liver  can  be  traced  more  or  less  distinctly;  while  the 
sensations  it  yields  on  palpation  are  usually  sufficiently  characteristic, 
(iii.)  The  organ  is  somewhat  movable  on  manipulation,  but  not  to  any 
marked  extent,  (iv.)  On  percussion  there  is  absolute  duluess,  with  con- 
sidei-able  sense  of  resistance  generally  ;  the  dulness  can  be  traced  upwards 
towards  the  chest,  and  may  have  the  curved  outline  regarded  as  charac- 
teristic of  the  liver ;  it  is,  however,  influenced  by  different  degrees  of  dis- 
tension of  the  stomach  and  bowels,  (v.)  The  movements  of  the  diaphragm 
are  often  interfered  with,  especially  on  the  right  side;  but  the  liver  is 
generally  a  little  altered  in  position  by  deep  breathing,  (vi.)  Posture 
may  also  affect  the  situation  of  the  organ  in  some  degree,  for  it  tends  to 
be  more  prominent  and  lower  in  the  abdomen  when  the  patient  is  in  the 
erect  position. 
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G.  Occasionally  the  gall-bladder  piesents  an  enlargement,  which  ha.s 
the  folloAving  general  characters  :—(i.)  It  usually  occupies  the  right 
liypochondrium,  andean  he  felt  as  a  superficial  swelling  projecting  from 
nnderncatli  the  margin  of  the  liver;  occasionally,  however,  it  is  so  much 
enlarged  as  to  extend  doAvn  to  the  crest  of  the  ileum,  (ii.)  As  a  rule 
the  shape  is  pyriform,  with  the  base  downwards  and  forwards,  (iii.)  The 
surface  is  generally  smooth,  and  the  enlarged  organ  has  in  the  great 
majority  of  cases  an  elastic  or  fluctuating  feel,  but  it  may  be  irregular 
and  firm,  or  yields  the  peculiar  sensation  of  gall-stones,  (iv.)  Almost 
always  the  tumour  is  very  movable  from  side  to  side,  turning  on  a  fixed 
point,  Avhich  lies  under  the  liver;  even  a  change  of  posture  may  alter  its 
position  considerably.    Noav  and  then  it  is  fixed  by  adhesions.' 

II.  GENERAL  THERAPEUTICS. 

I.  Therapeutic  groups. — It  is  probable  that  many  drugs  act  upon 
the  liver  in  different  ways,  in  relation  to  the  several  functions  which  it 
is  now  known  to  possess.  Fi'om  a  therapeutic  point  of  view  it  is 
necessary  to  take  into  consideration  the  entire  hepatic  apparatus,  and 
the  agents  may  be  practically  arranged  under  the  following  groups : — 

1.  CJioJagogiies. — These  constitute  a  familiar  class  of  agents,  the  general 
purpose  of  which  is  to  promote  the  flow  of  bile,  and  to  increase  its  quantity 
in  the  stools.  The  well-known  experiments  of  Prof.  Rutherford  served  to 
clear  aAvay  much  that  was  traditional  on  this  subject,  and  gave  us  more 
definite  knowledge,  while  they  added  many  new  remedies  to  the  list. 
Cholagogues  are  now  recognized  under  tAvo  distinct  sub-diA'isious,  as 
follows  : — a.  Indirect  cholagogues  or  Bile-expellents.  These  merely  excite 
muscular  movements  by  Avhich  bile  already  formed  is  expelled  from  tlic 
gall-bladder  and  ducts  into  the  intestines,  along  with  any  mucus  present ; 
or  by  Avhicb  it  is  driven  along  the  alimentary  canal,  and  discharged 
Avith  the  evacuations  before  it  can  be  re-absorbed.  In  this  Avay  the 
biliary  function  is  indirectly  promoted.  They  include  the  mercurial  pre- 
parations Avhich  from  time  immemorial  have  been  credited  Avith  an  action 
upon  the  liver,  esjsecially  blue-pill,  grej'-powder,  and  calomel ;  as  well 
as  various  active  cathartics,  b.  Direct  cholagogues  or  Hepatic  stimulants. 
As  the  terms  indicate,  agents  belonging  to  this  sub-division  directly 
stimulate  the  biliary  function  of  the  liver,  thus  increasing  the  amount 
of  bile  actually  produced.  Some  of  them  are  more  or  less  poAverful 
purgatives,  but  others  have  no  action  of  this  kind.  The  most  efficient 
direct  cholagogues  are  resin  of  podophyllum,  if  the  dose  be  not  too  large  ; 
aloes,  jalap,  and  colocynth  ;  colcliicum ;  ipecacuanha ;  diluted  niti  o- 
hydrociiloric  acid  ;  perchloride  of  mercur}-,  either  alone  or  combined  with 
calomel ;  certain  alkaline  salts,  namely,  sulphate  of  sodium  or  potassium, 
phosphate  of  sodium  or  ammonium,  benzoate  of  sodium  or  ammonium, 
and  salicylate  of  sodium;  and  dry  extract  of  euonymns.  commonly 
knoAvn  as  euonymin.  Among  the  less  pow^erfnl  hepatic  stimulants  are 
rhubarb,  which  is  A^ery  useful  for  this  purpose;  guaiacum  resin;  and 
hydrastis,  used  in  the  form  of  liquid  extract  or  tincture.  Other  non- 
ofiicial  remedies  Avere  found  efficacious  by  Rutherford,  and  are  still 
employed,  such  as  sanguinarin,  juglandin,  inulin,  and  iridin.  At  the 
bottom  of  the  list  stand  croton  oil',  tartarated  soda,  senna,  scammony, 
and  taraxacum,  the  drug  last-mentioned  not  having  maintained  its 
reputation  for  acting  upon  the  liver  as  a  cholagogue,  except  to  a  very 
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slio"ht  degree.  It  may  be  mentioned  here  that  purified  ox-gall  is  some- 
times used  as  a  substitute  for  bile,  when  this  secretion  is  deficient. 

2.  Anti-cholagogues. — There  can  be  no  doubt  that  certain  drugs  diminish 
the  secretion  of  bile.  The  most  striking  of  these  are  opium  and 
morphine  ;  acetate  of  lead  ;  and  intestinal  irritants.  Ifc  is  very  doubtful, 
liowever,  whether  any  agents  can  ever  be  definitely  used  for  this 
purpose  in  actual  treatment. 

3.  Portal  Bepletants. — The  state  of  the  portal  circulation  has  an 
important  influence  upon  the  functions  of  the  liver,  and  in  certain  cases 
it  is  desirable  to  administer  remedies  which  have  what  may  be  fairly 
regarded  as  a  depletant  effect  upon  this  circulation.  They  include 
mainly  saline  aperients,  and  other  more  powerful  purgatives  of  a 
liydragog'ue  character,  which  drain  more  or  less  watery  fluid  from  the 
vessels  conti'ibuting  to  form  the  portal  vein.  Under  certain  circum- 
stances the  practice  is  recommended  of  applying  leeches  ai^ound  the 
anus,  on  the  supposition  that  this  measure  directly  relieves  the  portal 
circulation.  It  may  be  mentioned  here  also  that  Dr.  George  Harley 
has  advocated  certain  operative  procedures  in  relation  to  the  liver, 
namely,  "  hepatic  phlebotomy,"  blood  being  drawn  directly  from  the 
organ  by  means  of  a  small  trochar  and  cannula ;  and  "  puncturing  the 
liver  capsule,"  with  the  view  of  allowang  fluids  to  escape,  and  relieving 
tension  of  the  liver  substance.  Cases  in  which  such  measures  would 
be  indicated  or  permissible  must  be  very  rare  and  exceptional. 

4.  Hepatic  Alteratives. — Under  this  head  may  be  included  a  miscel- 
laneous group  of  drugs,  which  are  believed  to  affect  the  metabolic  or 
other  functions  of  the  liver,  besides  the  biliary,  though  how  far  most  of 
them  are  really  useful  for  this  purpose  is  very  doubtful.  Chloride  of 
ammonium  is  one  of  the  most  important,  and  is  said  to  increase  the 
amount  of  urea  formed,  as  well  as  bo  act  as  a  hepatic  stimulant;  while 
it  influences  the  condition  of  the  mucous  membrane  of  the  gall-bladder 
and  ducts.  Without  discussing  their  action,  it  must  suffice  to  mention 
further  phosjihorus,  arsenic,  antimony,  and  iron,  as  probably  promoting 
the  metabolic  function  of  the  liver.  With  regard  to  its  glycogenic 
function,  this  will  be  more  conveniently  discussed  in  relation  to 
diabetes. 

II.  Auxiliary  Therapeutic  Agents. — Without  entering  into  any 
details  at  present,  it  may  be  mentioned  that  diet,  drink,  exercise, 
fi  esh  ail-,  and  change  of  climate  ai^e  among  the  most  important  general 
matters  that  requii-e  attention  in  dealing  with  affections  of  the  hepatic 
system.  The  habits  of  life  often  demand  a  complete  change.  It  is 
obviously  desii-able  in  all  cases  to  keep  the  alimentaiy  canal  in  as  normal 
a  state  as  possible.  Promotion  of  the  action  of  the  skin  and  kidneys 
materially  helps  the  hepatic  functions.  Constitutional  treatment  is  of 
essential  service  in  syphilitic  disease  of  the  liver ;  and  alteratives  may 
be  useful  under  other  cii'cumstances.  Opei^ative  measures  are  called 
for  in  certain  cases  ;  and  in  this  connection  hydatid  disease  and  gall- 
stones must  be  particularly  mentioned. 
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CHAPTER  XLVII. 

ON  HEPATIC  SYMPTOMS. 

I.  HEPATALGIA. 

■'J'he  occurrence  of  intermittent  attacks  of  severe  pain  deep  in  the  region 
of  the  liver  has  been  attributed  to  a  simple  neuralgia  in  some  instances. 
Dr.  Allbutt  recognizes  hepatalgia,  but  regards  it  "  as  a  pain  aroused  by 
the  coincidence  of  an  impressionable  or  neurotic  habit,  with  the  presence 
of  gall-stones  at  rest  in  the  bladder."  This  affection  is  but  a  part  of  a 
general  nervous  condition,  attended  with  similar  pains  in  other  parts,  as 
well  as  with  deep  mental  depression.  The  attacks  are  not  accompanied 
with  vomiting,  but  it  is  said  that  there  may  be  jaundice.  The  main 
difficulty  in  diagnosis  lies  in  separating  the  pain  of  simple  hepatalgia 
from  that  due  to  gall-stones. 

II.  JAUNDICE— ICTERUS. 

Jaundice  is  one  of  those  symptoms  which  has  been  dignified  by  being 
described  as  a  special  disease.  Essentially  it  merely  signifies  the  peculiar 
discoloration  of  the  skin  and  other  structures  which  is  obsei'ved  when 
the  bile-pigments  accumulate  in  the  blood. 

iEtiology  and  Pathology. —Cases  of  jaundice  have  long  been  divided 
into  : — 1.  Those  in  which  there  is  a  mechanical  obstruction  preventing 
the  escape  of  the  bile  through  the  ducts — Obstructive  jau7idice.  2.  Those 
in  which  no  such  obstruction  exists — Non-oh&tructive  jatmdice. 

1.  Obstructive  jaundice. — This  may  be  due  to: — (i.)  Impaction  of  some 
foreign  material  in  the  hepatic  or  common  bile-duct,  namely,  a  gall-stone  ; 
thickened  or  gritty  bile ;  inspissated  mucus ;  rarely  parasites,  either 
formed  in  the  liver  or  its  duct  (distoma  liepaticum*  and  hydatids),  or 
liaving  entered  from  the  intestine  (rotmd-icorm)  ;  very  rarely  fruit- 
stones  or  other  bodies  which  have  passed  into  the  duct  from  the  bowel, 
(ii.)  Catarrh  of  the  mucous  membrane  of  the  duct,  or  of  the  duodenum 
about  the  orifice,  causing  narrowing  of  its  canal — catarrhal  jaundice. 
fiii.)  Organic  changes  in  the  walls  of  the  duct  or  at  the  orifice,  leading 
to  more  or  less  stricture,  or  even  to  complete  obliteration,  namely, 
congenital  constriction  or  closure  ;  thickening  of  the  walls  from  inflam- 
matory changes  ;  perihepatitis  ;  or  cicatrization  of  an  ulcer,  either  in 
the  duct  or  duodenum,  (iv.)  Pressure  upon  the  duct,  invasion  of  its 
canal,  or  closure  of  its  opening,  by  tumours  or  growths,  especially  by  pro- 
jecting growths  from  the  liver;  enlarged  glands  in  the  portal  fissure; 
or  pancreatic  disease  implicating  the  duodenum :  rarely  \)y  a  pyloric 
tumour ;  groAvths  in  or  behind  the  peritoneum ;  hepatic  aneurism ; 

*  The  distoma  liepaticum  or  Urer-JluTce  is  a  small  trematode  worm,  often  found  in 
sheep,  very  rarely  in  the  humau  being,  occupying  either  the  gall-bladder  or  bile- 
ducts.  It  is  of  a  flattened,  elongated,  oval  form ;  soft ;  and  brownish  or  yellowish  in 
colour. 
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fa?cal  accumulation  in  the  colon ;  uterine  and  ovarian  enlargements, 
including  pregnancy ;  or  a  renal  tumour  or  displaced  kidney. 

As  regards  its  pathology,  obstructive  jaundice  is  now  generally 
reo-arded  as  being  due  to  excessive  absorption  of  bile  by  the  veins  and 
lymphatics  of  the  ducts,  after  its  formation.  Such  absorption  is  always 
going  on  normally,  but  the  bile  thus  taken  up  is  speedily  changed  in 
<;onnection  with  the  nutritive  processes  which  take  place  in  the 
system.  When  there  is  any  obstruction  to  its  escape,  the  intensity 
(if  the  jaundice  will  be  in  proportion  to  the  rapidity  vyith  which  the 
biliar}'^^  secretion  is  formed,  and  to  the  slowness  of  its  decomposition  in 
the  blood. 

2.  Non-ohstructive  jaundice. — The  conditions  under  which  this  variety 
is  supposed  to  occur  are: — (i.)  In  certain  specific  fevers,  namely, 
yellow,  remittent,  intermittent,  and  relapsing  fevers  ;  very  rarely  in 
typhus,  typhoid,  or  scarlatina,  (ii.)  In  certain  forms  of  blood-poisoning, 
especially  in  connection  with  pyemia ;  snake-bite;  poisoning  by  phos- 
phorus, mercury,  copper,  or  antimony;  and  inhalation  of  chloroform  or 
ether.  (iii.)  In  acit,te  or  chronic  atrophy  of  the  liver  ;  or  after  destruc- 
tion of  its  tissue  from  any  cause,  (iv.)  In  cases  of  marked  congestion  of 
the  liver,  (v.)  From  disturbed  innervation,  especially  as  a  consequence  of 
sudden  intense  mental  emotion,  (vi.)  When  the  blood  is  insufficiently 
iiiirated,  as  in  cases  of  pneumonia,  in  new-born  infants,  or  as  the  result  of 
overcrowding  and  bad  ventilation,  (vii.)  Where  bile  is  formed  in  great 
excess.  (viii.)  In  cases  of  habitual  or  long-continued  constipation. 
(ix.)  In  certain  states  of  the  portal  circulation,  as  when  the  veins 
contain  abundant  pigment-granules  ;  or  when  they  ai'e  unusually  empty 
after  profuse  heemorrhage  from  the  alimentary  canal. 

It  is  highly  probable  that  not  a  few  of  the  cases  classed  imder  the  head 
of  non-obstructive  jaundice  are  really  due,  in  part  at  any  rate,  to  an 
obstructive  condition,  arising  fi-om  pressure  upon  the  smaller  ducts  within 
the  liver ;  from  catarrh  of  the  main  ducts ;  or  from  the  formation  of 
plugs  of  mucus.  The  chief  views  suggested  as  to  the  pathology  of  the 
different  forms  of  actual  non-obstructive  jaundice  are  that  it  is  depen- 
dent upon: — 1.  Siippression  of  secretion.  2.  Increased  absorption,  so  that 
more  bile  enters  the  blood  than  can  undergo  decomposition,  either  from 
excessive  secretion ;  undue  retention  of  bile  in  the  intestines,  owing  to 
constipation  ;  or  diminution  of  pressure  in  the  portal  vessels.  3.  Ivipiaired 
or  delayed  metamorphosis  of  the  bile-elements  in  the  blood,  some  being  of 
opinion  that  the  bile-acids  are  converted  in  this  fluid  into  bile-jjigments, 
)  wing  to  imperfect  oxidation.  4.  Changes  in  the  blood  itself .  According- 
to  one  theory  hcematine  is  directly  converted  into  bile-pigments. 
Another  view  is  that  in  some  cases  the  red  corpuscles  ai-e  destroyed 
by  a  poison,  and  hcemoglobin  liberated.  This  is  convej^ed  to  the  liver, 
and  increases  the  quantity  of  bilirubin,  which  is  out  of  proportion  to 
the  bile-acids.  The  bile  soon  becomes  thick,  viscid,  and  tenacious  ;  and 
the  pressure  in  the  ducts  is  thus  increased,  the  bile  is  absorbed,  and 
jaundice  results.  With  i^egai'd  to  the  influence  of  the  nervous  system 
in  producing  jaundice,  it  is  presumed  that  disturbance  of  this  system 
may  alfect  the  activity  of  the  secretion  ;  the  condition  of  the  portal  cir- 
culation ;  or  the  rapidity  of  the  changes  in  the  blood. 

Jaundice  has  been  divided  into  hepatogenous  and  hcematogenous,  but 
^he  distinction  is  in  many  instances  by-no-means  definite.  Speaking 
:,'enerally,  obstructive  jaundice  is  hepatogenous,  while  non-obstructive 
is  heematogenous. 
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Epidemic  jaundice  is  a  variety  wliicli  demands  brief  sej)arate  notice. 
It  occurs  under  diifereut  circumstances,  and  several  outbreaks  bave  been 
i-econtly  reported.  Its  real  nature  and  causation  bave  been  much  dis- 
puted, and  some  writers  have  attributed  it  to  influenza.  Jaundice  is  a 
prominent  symptom  in  the  epidcmi  cs  of  Weil's  disease.  Probably  in  all 
cases  where  it  assumes  an  epidemic  form,  the  jaundice  itself  is  due  to 
obstruction  of  the  duct,  either  as  the  result  of  catarrh,  or  by  a  plujj  of 
inspissated  mucus. 

Jaundice  occurs  sometimes  in  new-born  infants — icterus  neonatorum. 
This  form  is  generally  believed  to  be  due  to  some  temporary  obstruction 
of  the  bile-duct.  It  has  also  been  suggested  that  probably  during  the 
first  few  days  of  extra-uterine  life  a  comparatively  large  amount  of  bile 
is  secreted,  Avhich  cannot  be  got  rid  of.  Other  vieAvs  are  that  diminished 
pressure  in  the  portal  vessels  favours  absorption  from  bile-capillaries  ; 
that  some  of  the  portal  blood  containing  bile  flows  through  the  ductus 
venosus  into  the  systemic  circulation  ;  or  that  the  jaundice  is  due  to 
destruction  of  large  numbers  of  red  corpuscles  in  the  blood.  In  excep- 
tional cases  deep  and  persistent  jaundice  results  from  congenital 
stenosis  or  even  entire  absence  of  the  main  bile-duct,  and  these 
cases  soon  terminate  fatally.  It  may  also  be  due  to  syphilitic 
hepatitis ;  or  to  septic  poisoning  associated  with  phlebitis  of  the 
umbilical  veins. 

Jaundice  is  by-no-means  a  necessary  accompaniment  of  even  grave 
organic  disease  of  the  liver  itself,  and  in  such  cases,  Avhen  it  is  marked, 
it  is  generally  owiiig  to  some  projection  from  this  organ  interfering  with 
the  main  duct ;  or  to  the  glands  in  the  portal  fissxire  being  involved.  It 
may,  however,  be  due  to  destruction  of  the  hepatic  tissue ;  or  to  the 
ducts  in  the  substance  of  the  liver  being  obstructed  by  some  direct  pres- 
sure upon  them,  or  by  distended  vessels. 

Anatomical  Characters. — In  marked  jaundice  not  only  are  the  skin 
and  conjunctiviie  more  or  less  stained  with  bile-pigment,  but  likewise 
most  of  the  tissues,  organs,  and  fluids  of  the  body,  as  well  as  morbid 
exudations  and  effusions.  In  the  skin  the  pigment  accumnlates  chiefly 
in  the  rete  mucosiim,  at  the  same  time  involving  the  sweat-glands  con- 
siderably. The  nerve-tissues  are  biit  slightly  aifected  ;  and  the  mncous 
membranes  generally,  with  their  secretion,  still  less.  The  bile-pigments 
are  found  in  the  clot  and  serum  of  the  blood,  but  not  the  bile-acids ;  in 
prolonged  cases  coagulation  is  imperfect,  and  the  corpuscles  are  altered 
in  their  chai'acters ;  while  not  uncommonly  extravasations  of  blood  are 
found.  In  cases  of  obstructive  jaundice  the  liver  itself  becomes  at  first 
enlai'ged  uniformly,  without  any  alteration  in  shape,  and  mottled  of  a 
more  or  less  deep  yellow  tint,  or  in  some  cases  it  presents  an  olive- 
green  colour  ;  its  ducts  are  distended ;  and  in  time  numerous  particles 
of  pigment  collect  in  the  hepatic  cells.  Should  the  obstruction  impli- 
cate the  common  duct,  the  gall-bladder  will  be  distended.  If  the 
obstruction  is  persistent,  the  liver  undergoes  degeneration,  becomiug 
atrophied,  veiy  dai-k  or  sometimes  almost  black,  and  softened,  many 
of  its  cells  being  destroyed,  leaving  only  a  granular  detritus,  which  is 
visible  under  the  microscope.  The  kidneys  are  also  mucli  changed  in 
prolonged  cases  of  obstructive  jaundice,  being  deeply  coloured,  their 
tubules  containing  a  black  or  brown  deposit,  and  the  epithelium  cells 
presenting  granules  of  pigment,  or  ultimately  breaking  down  and  under- 
going destruction.  These  changes  in  the  liver  and  kidneys  have  been 
attributed  more  especially  to  the  action  of  the  bile -salts. 
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Symptoms.  — The  most  obvious  clinical  phenomena  associated  with 
jaundice  are  those  derived  from  the  external  discoloration  ;  the  characters 
of  the  urine  ;  uud  the  consequences  of  absence  of  bile  from  the  alimentary 
■canal.  Usually  the  earliest  signs  are  afforded  by  the  urine  ;  next  by  the 
<!onjunctivfe ;  and  lastly  by  the  skin.  The  conjunctivas  are  more  or 
less  deeply  tinged  of  a  yellow  coloui-.  The  skin  may  present  a  variety 
of  tints,  from  a  faint  yellow  to  a  bi-ownish-  or  blackish-green.  The 
colour  is  deepest  -where  the  epidermis  is  thin  ;  and  varies  with  age,  com- 
plexion, amount  of  fat.  and  other  circumstances.  If  the  lips  or  gums 
are  pressed,  so  as  to  expel  the  blood,  a  yellowish  hue  is  often  observed. 
The  ui'ine  exhibits  a  colour  ranging  from  a  light  saffron-yellow  to  one 
resembling  mahogany  or  porter  ;  on  standing  it  usually  becomes 
greenish.  Its  froth  is  yellow  ;  and  it  will  tinge  Avhite  linen  or  blotting- 
paper  dipped  into  it,  while  it  often  stains  the  under-clothing.  Chemical 
examination  is  most  important,  as  indicating  the  presence  of  hile- 
^iginents ;  and,  as  some  believe,  of  hile-acids.  The  fomner  are  usually 
tested  for  by  nitric  acid  ;■  the  latter  by  sulphuric  acid  and  sugar.  (See 
ExAMiNATiOM  01'  Urine.)  Dr.  George  Harley  affirms  that  the  bile-acids 
are  only  present  in  the  urine  in  cases  of  ohstrndive  jaundice,  and  not  in 
that  due  to  suppression  of  secretion;  also  that  they  may  disappear  in 
prolonged  cases  of  the  former  variety,  owing  to  the  destruction  of  the 
hepatic  tissue.  This  statement  is,  however,  not  confirmed  by  other 
authorities.  Another  important  character  presented  by  the  urine  is 
that  it  often  contains  leucine  and  tyrosine,  crystals  of  which  may  be 
seen  under  the  niicroscojie,  after  careful  evaporation  of  some  of  the 
excretion  to  a  sj-rupy  consistence.  In  some  cases  the  quantity  of  urine 
is  below  the  normal  at  first;  the  reaction  is  acid  ;  the  proportion  of  urea 
and  uric  acid  varies,  and  these  constituents  may  be  in  excess.  In  pro- 
longed cases  of  jaundice  sugar  sometimes  appears.  Renal  epithelium 
or  casts  tinged  with  biliary  colouring  matters  are  occasionally  observed. 

When  the  bile  does  not  reach  the  intestines,  the  consequences  are 
constipation,  with  unhealthy  stools,  these  being  deficient  in  colouring- 
matters,  often  pale  drab  or  clay-coloured,  di-y,  and  offensive,  also  con- 
taining excess  of  fat ;  and  the  formation  of  much  foul  gas  from  decom- 
position of  the  intestinal  contents,  with  consequent  flatulence  and  the 
passage  of  fcetid  flatus.  Some  bile  may,  however,  gain  access  into  the 
bowel,  and  the  fieces  be  tlierefore  more  or  less  coloured,  even  in  cases  of 
obstructive  jaundice.  Occasionally  diarrhcea  is  observed  from  time  to 
time;  or  dysenteric  symptoms  set  in.  There  is  usuallj-  a  disinclination 
for  food,  especially  for  fatty  matters  ;  and  eructations  are  common, 
which  may  have  a  bitter  taste. 

Evidence  is  often  afforded  of  the  presence  of  bile  in  the  sweat,  milk, 
saliva,  and  tears.  From  the  accumulation  of  bile-acids  in  the  blood 
result  not  uncommonly  cutaneous  itching,  which  may  be  very  distress- 
ing; slowness  of  the  heart's  action  and  pulse,  which  may  fall  to  50,  40, 
30,  or  even  20  per  minute  ;  and  sensations  of  languor,  depression,  debility, 
lowness  of  spirits,  incapacity  for  exertion,  irritability,  and  drowsiness. 
The  symptoms  last-mentioned  are  also  partly  due  to  the  wasting  and 
impaired  nutrition  which  usually  soon  become  apparent,  in  prolonged 
'■ascs  being  very  marked.  In  some  instances  urticaria,  lichen,  boils, 
nrbuncles,  or  petechias,  are  observed.  Yellow  vision  {xantliopsy)  is  an 
I  .vtremely  rare  phenomenon  in  jaundice,  and  its  cause  is  very  uncertain. 

Jaundice,  especially  the  non-obstructive  variety,  may  bo  accompanied 
vith  symptoms  of  the  "typhoid  state;"  with   prominent  nervous 
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phenomena,  as  delirium,  convulsions,  or  coma;  or  with  petechia?  and 
dangerous  hoeraorrhages,  particularly  from  the  stomach  and  bowels, 
ending  speedily  in  death— pernicionii  jaundice.  These  phenomena  are' 
however,  often  quite  out  of  proportion  to  the  intensity  of  the  jaundice. 
They  have  been  atti-ibuted  to  the  f^ccumulation  in  the  blood  of  the 
bile-element's,  especially  the  colouring  matters  and  the  bile-salts,  of 
cholesterin,  of  products  resulting  from  the  decomposition  of  bile-acids 
or  their  formative  elements,  or  of  some  noxious  substance  formed  in 
the  cells  of  the  liver — cholcemia;  of  toxic  materials  which  normally 
are  converted  into  bile — acholia;  or  of  substances  resulting  from 
imperfect  metabolism,  intermediate  deleterious  products  being  formed, 
instead  of  urea  and  other  compounds  which  are  capable  of  being 
excreted  by  the  kidneys.  Interference  with  the  destructive  power 
which  the  liver  noi'mally  exercises  upon  peptones  and  ptomaines  may 
also  have  more  or  less  influence.  Probably  in  some  cases  the  grave 
symptoms  just  mentioned  are  independent  of  the  liver,  and  result  either 
from  some  general  morbid  state,  or  from  an  abnormal  condition  of  the 
kidneys,  which  leads  to  blood-poisoning.  The  structural  condition  of 
these  organs,  and  their  functional  activity,  are  important  factors  as 
regards  the  danger  of  cases  of  jaundice.  If  they  fail  in  excreting  a 
due  proportion  of  the  biliai'y  salts  and  colouring  matters,  or  if  their 
secreting  cells  become  destroyed,  the  outlook  becomes  very  grave. 

Physical  examination  will  probably  in  cases  of  obsti-uctive  jaundice 
reveal  in  a  short  time  enlargement  of  the  liver,  not  marked,  and  quite 
regular  in  outline.  If  the  common  duct  is  obstructed,  the  gall-bladder 
may  also  present  a  fluctuating  swelling.  In  pi'olonged  cases  the  liver 
may  ultimately  exhibit  the  physical  signs  characteristic  of  atrophy. 

The  course,  duration,  and  intensity  of  jaundice  vary  greatly  according 
to  its  cause.  It  may  be  merely  a  slight  temijorary  disturbance ;  an 
acute  condition  of  a  pronounced  charactei",  which  may  jji'ove  very 
dangerous  or  even  fatal ;  or  a  chronic  and  permanent  disorder,  which 
in  some  cases  becomes  extreme.  - 

Diagnosis. — The  first  matt-er  in  diagnosis  is  to  be  certain  that 
jaundice  is  present.  The  discoloi-atfon  of  the  skin  might  possibly  be 
simulated  by  the  tint  associated  with  chlorosis  or  pernicious  anjemia; 
by  the  cachexia  of  chrotiic  lead-poisoning,  malaria,  or  cancer;  by  the 
pigmentation  of  Addison's  disease ;  or  by  bronzing  from  exposui'e  to 
the  sun.  The  conjunctivas  and  urine  should  always  be  particularly 
examined.  The  yellowness  due  to  a  collection  of  fat  under  the  con- 
junctiva may,  however,  be"  mistaken  for  that  of  jaundice.  Pigments 
also  sometimes  form  in  the  urine,  which  render  it  veiy  dark  ;  and  now 
and  then  malingerers  purposely  stain  the  skin,  and  add  colouring  matter 
to  the  ui'ine. 

It  may  be  difticiTlt  to  determine  whether  jaundice  is  of  the  ohstructive 
or  non-obstructive  variety,  but  the  latter,  as  well  as  its  particular  causes, 
may  be  generally  recognized: — I.  By  the  circumstances  under  which  it 
occurs;  and  the  collatei-al  symptoms.  2.  By  the  discoloration  being 
less  marked.  3.  By  the  presence  of  more  or  less  bile  in  the  stools. 
4.  By  examination  of  the  urine.  According  to  Dr.  George  Harloy,  this 
gives  indications  of  the  presence  of  bile-acids  only  in  the  obstructive 
form  of  jaundice  ;  in  the  non-obstructive  variety  it  often  yields  leucine 
and  tyrosine. 

The  precise  cause  of  obstructive  jaundice  is  determined  by  : — 1.  The 
age,  sex,  habits,  and  general  history  of  the  patient.  2.  The  past  niid 
present  symptoms,  both  local  and  general.    3.  The  rapidity  with  which 
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the  jaundice  lias  set  in;  and  its  intensity.  4.  C-Avehil  physical  examination 
of  the  abdomen.  5.  The  course  and  progi^ess  of  the  case ;  and  th(> 
effects  of  treatment.  Intelligent  attention  to  these  points  will  generally 
lead  to  a  correct  opinion.  The  more  rare  causes  can  only  be  made  out 
by  exclusion,  and  are  often  merely  guessed  at.  The  fact  of  the  gall- 
bladder being  enlarged  or  not  will,  as  a  rule,  show  whether  any  obstruc- 
tion involves  the  common  bile-duct  or  the  hepatic  duct  respectively. 

Prognosis. — In  most  cases  the  prognosis  of  jaundice  depends  rather 
upon  the  morbid  condition  with  which  it  is  associated,  than  upon  this 
particular  symptom.  As  a  rule,  therefore,  it  may  be  stated  tliat  non- 
obstrnctive  jaundice  is  much  the  more  grave.  Typhoid  and  low  nervous 
symptoms  are  highly  dangerous ;  as  also  are  hBemorrhages,  and  signs  of 
interfei'ence  with  the  renal  secretion.  In  obstructive  cases  not  only  will 
the  prognosis  vary  with  the  cause  of  the  jaundice,  but  further  with  the 
rapidity  with  which  it  comes  on ;  its  intensity ;  and  its  mode  of  pro- 
gress. In  every  case  a  cautious  prognosis  should  be  given,  as  it  is 
never  certain  how  matters  may  turn  out,  and  this  is  particularly 
true  when  jaundice  sets  in  rapidly,  and  becomes  speedily  intense. 
Catarrhal  jaundice  generally  soon  disajapears,  but  it  may  continue  for 
some  time.  Of  course  when  this  symptom  is  due  to  obstructive  organic 
disease,  especially  cancer,  there  is  but  little  hope  of  its  removal ;  but  it 
is  astonishing  to  what  an  extreme  degree  the  discoloration  may  attain 
in  some  instances,  without  any  proportionate  general  disturbance  to 
support  the  idea  that  bile  acts  as  a  poison.  Jaundice  in  connection 
with  pregnancy  is  considered  to  be  highly  dangerous. 

Treatment. — ^In  general  terms  the  management  of  cases  of  jaundice 
may  be  summed  up  thus : — 1.  To  ti"eat  the  condition  upon  which,  it 
depends ;  and  to  remove  any  obstruction  to  the  flow  of  bile,  if  jDrac- 
ticable.  2.  To  promote  secretion  or  discharge  of  bile,  if  necessary,  by 
snitahle  cholagogues ;  or,  on  the  other  hand,  to  limit  its  formation. 
.3.  To  attend  carefully  to  the  diet,  especially  avoiding  fatty  and  oily 
substances,  as  well  as  much  ^starch,  sugar,  or  alcoholic  stimulants.  4.  To 
treat  the  symptoms  due  to  the  absence  of  bile  from  the  alimentary  canal, 
especially  constipation  and  flatulence  ;  or  to  supply  a  substitute  for  this 
secretion,  in  the  form  of  pu.rified  ox-gall.  .5.  To  jijromote  the  renal  and 
cutaneous  excretions.  6.  To  attend  to  the  general  condition,  giving  quinine,, 
iron,  and  other  tonics,  as  well  as  adopting  hygienic  measures  for  improv- 
ing the  health,  in  chronic  cases  ;  treating  adynamic  symptoms  by  stimu- 
lants;  combating  low  nervous  symptoms  by  eacouraging  free  elimination 
by  the  bowels,  kidneys,  and  skin;  and  checking  hasmorrhages  by  astrin- 
gents. Intestinal  irrigation  has  been  specially  recommended  in  the 
treatment  of  cataiThal  jaundice.  In  certain  cases  of  permanent  ob- 
struction, an  opening  may  be  made  into  the  gall-bladder.  The  irritation 
of  the  skin  associated  with  jaundice  may  demand'  measures  for  its 
relief ;  alkalies  with  opiates  or  morphine  internally,  or  the  latter 
administered  hypodermically,  and  warm  or  alkaline  baths,  are  most 
serviceable  for  this  purpose.  It  must  not  be  forgotten  that  the  colour 
of  jaundice  remains  for  a  time  aftei-  any  cause  of  obstruction  has  been 
got  rid  of ;  and  if  this  has  been  eft'ected,  it  is  not  necessaiy  to  continue 
further  active  measures.  The  elimination  of  the  bile  from  the  system 
may  be  promoted  by  occasional  alkaline  baths,  aperients,  and  certain 
mineral  icaters ;  while  convalescence  is  hastened  by  attention  to  hygienic- 
and  other  measures  which  tend  to  improve  the  general  health. 
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CHAPTER  XLVllI. 

CONGESTION  OR  HYPEREMIA  OP  THE  LIVER. 

JEtiolog J. —Active  congestion  of  the  liver  occurs  to  some  degree  during 
■oveiy  period  of  digestion.  It  may  also  be  associated  witli  local  injury  ; 
morbid  deposits  in  the  liver;  or  the  early  stage  of  inflammation.  As  a 
definite  morbid  condition  it  is  met  with : — 1.  In  consequence  of  errors  in 
diet,  particularly  in  persons  who  take  but  little  exercise,  especially 
habitual  excess  in  eating,  or  indulgence  in  i-ich  articles  of  food ;  and  abuse 
of  alcohol  or  hot  condiments.  2.  As  the  result  of  continued  exposure  to 
excessive  heat  in  tro})ical  climates ;  or  of  a  sudden  chill  while  heated. 

3.  In  connection  with  malarial,  yellow,  relapsing,  and  other  fevers. 

4.  As  a  vicarious  condition,  taking  the  place  of  'menstruation  ;  or,  it  is 
said,  of  habitual  discharges,  such  as  bleeding  from  piles. 

Mechanical  congestion  affecting  the  liver  is  genex'all}'  due  to  some 
condition  of  the  heart  or  lungs  which  interferes  with  the  genei^al  venous 
circulation  ;  vexy  rarely  to  local  obstruction  of  the  hepatic  veiji  or  termina- 
tion of  the  inferior  vena  cava.  Portal  slu<>i>'i.shness  or  congestion  is  also 
said  to  follow  habitual  constipation. 

Anatomical  Characters. — It  is  onl}^  the  mechanical  form  of  con- 
gestion of  the  liver  that  is  generall}''  seen  after  death.  The  organ  is 
enlarged  more  or  less,  quite  uniformly,  its  surface  being  smooth,  and  its 
capsule  perhaps  stretched.  It  often  feels  unusually  firm.  On  section  an 
excessive  quantity  of  blood  flows  ;  the  colour  of  the  surface  is  unusually 
dark,  sometimes  evenpurj^le;  and  the  vessels  appear  abnormallyfilled, be- 
coming in  time  permanently  dilated.  The  dark  colour  is  rarely  uniform, 
but  is  evident  cliiefly  in  connection  with  the  intralobular  branches  of 
the  hepatic  veins,  constituting  the  so-called  hepatic  congestion.  Portal 
congestion  is  the  term  employed  when  the  vessels  at  the  (;ircumference 
of,  and  between  the  lobules,  are  most  distended,  but  this  is  rarely  seen. 
The  ultimate  elfects  of  long-continued  mechanical  congestion  Avill  be 
described  in  a  subsequent  chapter,  but  allusion  may  be  made  here 
to  what  is  termed  the  nutmeg  liver,  Avhich  has  been  thus  named 
because  a  section  of  the  organ  jDresents  a  variegated  appearance,  re- 
sembling that  of  a  nutmeg,  there  being  a  mixture  of  red,  white,  and 
yellow  tints.  It  is  observed  after  congestion  from  cardiac  obstruction 
"has  lasted  for  some  time,  and  depends  essentiall}'  on  the  following 
pathological  changes.  The  branches  of  the  hepatic  vein  are  distended 
and  over-loaded,  of  a  deep  red  colour,  and  well-defined;  the  circum- 
ference of  the  lobules,  corresponding  to  the  portal  branches,  is  auiemic, 
and.  becomes  the  seat  of  fatty  changes,  being  consequently  pale  and 
opaque  ;  while  the  bile  is  stagnant  in  many  of  the  smaller  bile-ducts, 
A\  hich  accounts  for  the  yellow  tint. 

Symptoms. — Locally  hepatic  congestion  tends  to  produce  a  sense  of 
niicoralortable  tension,  fulness,  and  Aveight  over  the  liver,  especially  after 
meals,  and  when  the  patient  lies  on  the  left  side  ;  sometimes  there  is  a 
1  ittle  tenderness.  There  may  be  pain  in  the  right  shoulder.  Slight  jaun- 
dice is  often  present,  but  the  stpols  contain  bile.  Tlie  spleen  may  become 
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enlarged  in  cases  of  marked  and  persistent  mechanical  congestion.  Com- 
monly the  alimentar}'  canal  is  deranged,  as  evidenced  by  impaired 
appetite,  thickly  furred  tongue,  constipation  or  diarrhoea,  and  flatulence  ; 
but  these  symptoms  are  often  the  result  of  the  same  cause  as  that  which 
originates  the  hepatic  congestion,  though  they  may  be  partly  due  to 
deficiency  or  unliealthy  quality  of  the  bile.  Some  degree  of  general  dis- 
turbance often  accompanies  congestion  of  the  liver.  The  urine  is  fre- 
quently deficient  and  concenti-ated,  depositing  abundant  urates  ;  it  also 
commonly  contains  biliaiy  pigments. 

The  physical  signs  of  congested  liver  are  moderate  enlargement,  liable  to 
some  variation  ;  regularity  and  uniformity  in  shape  and  outline;  witb  fre- 
quently somewhat  increased  firmness  of  the  organ.  In  certain  cases  of 
great  obsti-uction  to  the  circulation  in  the  right  side  of  the  heart,  more  or 
less  marked  hepatic  pulsation  is  felt  or  even  seen,  due  to  regurgitation  of 
blood  into  the  inferior  vena  cava  and  the  hepatic  vein  and  its  tributaries, 
which  may  be  considerably  dilated. 

Treatment. — For  active  hepatic  congestion  the  measures  to  be  adopted 
are  to  remove  its  exciting  cause,  an  emetic  being  useful  if  it  is  due  to 
irritating  articles  of  food ;  to  restrict  the  diet  to  small  quantities  of  beef- 
tea,  milk,  and  such  articles ;  to  apply  warm  poultices,  fomentations,  or 
sinapisms  over  the  hepatic  region,  to  dry-cup  freely,  or  in  some  cases 
even  to  remove  a  little  blood  by  leeching  or  cupping  this  region,  or  by 
applying  a  few  leeches  around  the  anus  ;  and  to  give  a  dose  of  calomel 
or  blue-pill,  followed  by  a  saline  aperient,  such  as  citrate  of  magnesium, 
sulphate  with  carbonate  of  magnesium,  sulphate  of  sodium,  or  cream  of 
tartar.  After  the  acute  symptoms  have  subsided  alkalies  with  bitter 
infusions  are  useful,  as  well  as  alkaline  and  saline  mineral  waters.  Sub- 
sequently the  principles  of  treatment  must  be  similar  to  those  to  be 
described  hereafter  as  applicable  to  chronic  hepatic  diseases.  These 
mu.st  also  be  followed  in  the  management  of  cases  of  mechanical  con- 
gestion. Probably  in  some  cases  of  congestion  of  tlie  liver  Dr.  George 
Harley  would  advocate  hepatic  jjhlebotomy,  or  puncturing  the  liver 
capsule. 


CHAPTER  XLIX. 

ACUTE  INFLAMMATORY  DISEASES  OF  THE  LIVER. 

Inflammation  of  the  liver  is  a  somewhat  indefinite  expression.  It 
will  be  expedient  to  describe  separately  the  more  important  forms  of 
disease  which  may  be  included  under  this  term  ;  and  then  to  discuss 
generally  their  diagnosis,  prognosis,  and  treatment.  Before  proceeding 
to  their  consideration,  attention  may  be  drawn  to  the  fact  that 
an  actite  interstitial  hepatitis  has  been  specially  described  by  Klein  in 
scarlatina,  which  has  already  been  dealt  with  in  relation  to  that  disease. 
Similar  changes  may  be  associated  with  other  specific  fevers.  Dr. 
Michell  Clarke  has  also  described  an  acute  diffuse  cirrhosis  in  children 
with  rapid  destruction  of  the  liver  cells,  and  widely  spread  endartei-itis', 
with  prolifei'ation  of  the  endothelium,  which  he  considei^s  is  partly  the 
cause  of  the  cell-destruction. 

3  E 
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I.  SUPPURATIVE  INFLAMMATION  OF  THE  LIVER— HEPATIC 
ABSCESS— SUPPURATIVE  PYLE-PHLEBITLS. 

iEtiology  and  Pathology.— The  usual  form  of  acute  inflammation  of 
the  liver-tissue  is  tluit  which  ends  in  suppuration,  and  even  this  is  rare, 
except  in  tropical  climates.  The  cases  of  hepatic  abscess  met  with  in 
this  country  occur  principally  among  sailors  and  others  who  have  come 
from  these  regions.  Murchison  distinguished  two  forms  of  hepatic 
abscess,  the  tropical  and  the  pycemic,  the  latter  occurring  in  temperate 
climates. 

The  causes  of  acute  hepatic  inflammation  leading  to  ab.scess  may  be 
stated  generally  as  follows: — 1.  Occasionally  direct  injury  to  the  liver 
itself,  or  over  the  hepatic  region.  2.  Convection  of  septic  eiaholi  or 
other  products,  containing  micro-organisms,  from  various  parts  of  the 
body,  either  internal  or  external,  in  connection  witli  wounds,  operations, 
abscesses,  nlceration,  or  gangrene.  Hepatic  abscess  from  this  cause  is 
especially  liable  to  follow  suppurative  inflammation,  ulceration,  or 
gangrene  of  the  stomach  or  bowels;  operations  aifecting  the  alimentary 
canal ;  ulceration  or  suppurative  inflammation  associated  with  the  bile- 
ducts  or  gall-bladder  ;  and  splenic  abscess.  In  this  connection  suppura- 
tive pyle-phlehitis  may  be  alluded  to,  as  it  cannot  be  distinguished 
clinically  from  pyasmic  abscesses.  This  is  a  23uruleut  inflammation  of 
the  portal  vein  and  its  branches,  and  some  authorities  believe  that  in 
the  class  of  cases  now  under  consideration  the  hepatic  suppuration  is 
due  to  direct  extension  along  these  vessels,  or  to  the  formation  of  a 
thrombus  in  the  inflamed  vein,  which  undergoes  purulent  softening, 
particles  becoming  detached  and  being  then  conveyed  to  the  liver. 
Suppurative  pyle-phlebitis  is  said  to  result  most  commonly  from 
perityphlitic  abscess.  A  form  is  met  with  in  new-born  infants, 
due  to  extension  of  septic  inflammation  along  the  umbilical  vein  from 
the  navel.  It  has  also  arisen  very  rarely  from  penetration  of  a 
vein  by  a  foreign  body  swallowed,  such  as  a  pin,  needle,  or  fish- 
bone. 3.  Rarely  some  direct  irritation  in  the  substance  of  the  liver, 
associated,  for  example,  with  a  suppurating  hydatid-cyst ;  tubercle; 
gall-stones;  round-worms  which  have  entered  thi-ough  the  bile-duct; 
very  rarely  the  liver-fluke;  or  foreign  bodies.  4.  The  setiology  of  tropical 
abscess  requires  special  notice.  It  has  been  regarded  by  Budd  and 
others  as  being  invariably  the  result  of  previous  dysentery.  In  some 
instances  no  doubt  this  is  the  true  pathology,  but  by-no-means  in  all, 
according  to  reliable  authorities,  for  .often  no  sign  whatever  of  dysentery 
can  be  discovered.  There  are  two  views  as  to  the  exciting  cause  of  the 
hepatic  inflammation  in  such  cases : — a.  That  it  is  the  dii-ect  conse- 
quence of  continued  intense  heat,  often  combined  with  malarial  influence, 
h.  That  in  addition  to  these  causes,  which  induce  a  predisposing  con- 
dition of  the  system,  there  must  be  a  sudden  chill  acting  upon  the  body. 
Careful  observations  seem  to  have  proved  the  definite  etiological  asso- 
ciation of  the  amu'ba  coli  with  tropical  hepatic  abscess  ;  and  in  some 
cases  these  organisms  have  been  found  in  the  stools  Avithout  any  marked 
symptoms  of  dysentery,  and  even  Avhen  the  iveces  were  Avell-formcd. 
Intemperance,  excessive  eating,  and  indolent  and  luxurious  habits 
generally,  are  said  to  act  as  powei'ful  predisposing  causes  of  hepatic 
abscess. 
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Anatomical  Characters. — Tlie  post-mortem  examination  in  cases  ol' 
acute  hepatitis  .a:enerally  reveals  tliat  suppuration  has  been  established. 
The  disease  is  supposed  to  commence  with  active  hyperojmia  ;  followed 
by  effusion  of  lymph  and  degeneration  of  the  hepatic  cells,  causing  the 
affected  part  to  become  swollen  or  prominent,  paler,  yellowish,  and 
softened ;  then  suppuration  begins  in  points  in  tlae  centre  of  the  lobules, 
which  gradually  coalesce,  forming  abscesses  of  various  sizes,  the  pus- 
cells  being  derived  from  leucocytes.  The  situation,  number,  size, 
and  exact  shape  of  hepatic  abscesses  vary  widely ;  as  well  as  the 
nature  and  amount  of  their  contents  ;  and  the  condition  of  the  sur- 
rounding tissue.  The  quantity  of  pus  contained  in  an  abscess  may 
be  verylai-ge.  The  right  lobe  is  much  more  frequently  affected  than  the 
left.  Important  differences  as  to  number  and  size  are  stated  to 
characterize  tropical  and  pyre^nic  abscesses  respectively.  In  the  former 
variety  there  is  generally  one  large  abscess,  and  rarely  does  the  number 
•  'xceed  three  ;  in  the  latter  the  separate  accumulations  of  pus  are  very 
numerous  and  small,  not  often  exceeding  a  hen's  egg  in  size.  My  own 
limited  experience  of  hepatic  absctess  would  lead  me  to  the  conclusion 
that  there  are  at  least  exceptions  to  this  rule. 

Originally  hepatic  abscesses  are  more  or  less  rounded,  but  by  coales- 
cence and  extension  they  often  become  very  irregular.  The  contents 
generally  resemble  healthy  pus  at  first,  but  in  time  they  may  become 
.sanguineous,  or  altered  by  admixture  of  bile,  or  more  or  less  foetid  and 
decomposed.  In  tropical  abscess  amoebae  coli  are  often  present;  and  other 
micro-organisms  are  to  be  found  in  the  pycemic  varieties.  At  first  the 
walls  consist  of  liver-tissue,  usually  congested  or  infiltrated,  softened,  and 
ragged ;  subsequently  the  boundary  may  become  converted  into  a  smooth 
firm  capsule. 

The  progress  and  termination  of  these  abscesses  ai^e  also  variable. 
When  large,  and  especially  when  of  the  tropical  variety,  they  advance 
towards  the  surface  of  the  liver,  finally  bursting,  if  not  opened  by  the 
surgeon,  either  externally,  or  into  the  peritoneum,  intestines,  stomach, 
gall-bladder,  hepatic  duct,  hepatic  or  portal  vein,  inferior  vena  cava,  or 
pelvis  of  the  right  kidney ;  or,  in  rare  instances,  opening  through  the 
diaphragm  into  the  pleura,  lung,  or  pericardium.  After  the  discharge 
of  the  pus  cicatrization  may  take  place,  causing  contraction  and  depres- 
sion of  the  surface  of  the  liver.  In  some  cases  an  hepatic  abscess 
remains  dormant  for  a  considerable  period,  and  then  rapidly  extends. 
It  is  also  believed  that  the  fluid  portion  of  the  pus  may  be  absorbed, 
the  contents  subsequently  becoming  first  caseous,  then  putty-like,  and 
finally  calcareous,  the  tissue  around  forming  a  dense  cicatrix. 

The  gall-bladder  is  sometimes  inflamed  in  cases  of  hepatic  abscess, 
and  may  be  full  of  pus.  The  bile  contained  in  it  is  frequently  un- 
healthy, but  presents  no  special  characters.  The  consequences  of  the 
ruptui-e  of  an  abscess  into  various  structures  are  described  in  other  parts 
of  this  work. 

With  regard  to  suppurative  pyle-phlehitis,  this  condition  genei-ally 
begins  in  the  hepatic  branches  of  the  portal  vein,  or  in  its  tributaries, 
and  then  extends  to  the  main  trunk.  The  walls  of  the  vessel  are 
thickened,  while  the  surrounding  connective  tissue  is  often  infiltrated 
with  pus-cells,  and  presents  minute  ecchymoses.  The  intima  of  the 
vem  is  opaque,  and  frequently  supei^ficially  ulcerated.  A  thrombus 
occupies  its  channel,  which  is  usually  in  a  state  of  softening  or  suppu- 
I'ation,  so  that  an  offensive  purulent  or  l^loody  fluid  flows  out  when  the 
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vessel  is  cut.  Detaclimont  of  particles  from  this  tlu^ombus  may 
originatc  abscesses,  not  only  in  the  liver,  but  also  in  other  structures, 
especially  the  lungs,  brain,  kidneys,  and  joints.  Suppurative  pyle- 
phlebitis may  also  cause  general  peritonitis. 

Symptoms. — As  a  rule  the  symptoms  of  hepatic  inflammation  arc 
])r()U0unced  ;  but  they  may  be  very  obscure  or  quite  latent.  They  arc 
Ijoth  local  and  general. 

Local. — Pain  and  tenderness  are  generally  complained  of  over  some 
])ai't  of  the  hepatic  region,  often  preceded  by  mere  unea.siness.  The 
pain  differs  much  in  its  severity  and  characters ;  in  most  cases  it  is  at 
first  dull,  aching,  and  tense,  but  usually  increases  when  suppui-ation  sets 
in,  and  may  then  assume  a  throbbing  character;  it  is  more  marked 
when,  the  inflammation  is  near  the  surface.  Sympathetic  pains  about 
the  right  shoulder  and  scapula  ai^e  occasionally  present,  but,  it  is 
affirmed,  only  when  the  uppei'  surface  of  the  I'ight  lobe  is  affected.  In 
this  event  also  a  deep  breath  or  cough  aggravates  the  pain;  wliile  the 
breathing  is  hurried,  short,  and  chiefly  upper  costal  ;  and  thei-e  is  in 
many  cases  a  short  dry  cough.  Jaundice  is  very  uncommon  in  connec- 
tion with  tropical  abscess,  but  is  often  present  in  some  degree  in  pj'aemic 
cases.  Ascites  is  extremely  rare.  More  or  less  disturbance  of  the 
alimentary  canal  is  almost  always  observed,  such  as  loss  of  appetite, 
furred,  and  irritable  tongue,  thirst,  nausea  or  vomiting,  constipation  or 
diarrhoea.  The  urine  is  at  first  mai'kedly  febrile  ;  after  suppuration  has 
been  established  it  often  becomes  pale,  copious,  and  deficient  in  urea. 

Physical  signs. — The  liver  is  at  first  uniformly  and  moderatel.y  enlarged. 
Should  any  abscesses  formed  be  small  and  deejily  seated,  nothing  further 
can  be  observed ;  but  if  one  or  more  of  them  become  large  and  super- 
ficial, the  following  characters  are  pi-eseuted  : — 1.  The  general  enlarge- 
ment increases  considerabl}^  and  in  addition  a  bulging  prominence  pre- 
sents in  some  particular  direction,  or  occasionalh'  more  than  one.  This 
is  genei'ally  observed  in  the  epigastrium  or  right  hypochondrium  ; 
sometimes  it  causes  distension  of  the  lower  part  of  the  chest,  with  flatten- 
ing of  the  spaces.  2.  The  general  surface  and  margins  of  the  liver  usually 
feel  smooth  and  regular,  but  occasionally,  from  the  projection  of  several 
small  abscesses,  or  on  account  of  peri-hepatitis,  they  are  undulated  and 
vn-egular.  3.  The  local  bulging  soon  yields  a  sensation  of  elasticity,  and 
afterwards  of  fluctuation,  gradually  extending  and  becoming  more  per- 
ceptible, surrounded  often  b^^  a  ring  of  inflammatory  induration.  Nothing 
like  hydatid -fremitus  can  be  elicited.  4.  The  hepatic  dulness  is  altered  iv 
outline  as  well  as  increased  in  area,  and  when  the  abscess  advances 
towards  the  thorax,  this  is  often  one  of  the  chief  signs  noticed. 
5.  Auscultation  may  reveal  friction- sound  over  an  abscess,  due  to  peri- 
tonitis. It  may  also  indicate  encroachment  upon  the  limits  of  the 
chest  by  the  liver;  and  interference  with  the  expansion  of  the  right 
luuo-.  6.  By  means  of  the  aspio-ateur  pus  may  be  obtained,  and  this  is 
highly  impoi^tant  as  a  means  of  diagnosis  in  doubtful  cases.  I  may 
mention  from  personal  experience  that  marked  ptilsation  may  be  ob- 
served in  connection  with  an  hepatic  abscess  pi-esenting  in  the  epigas- 
trium, conducted  from  the  aorta,  and  simulating  an  aneurism.  The 
spleen  may  be  enlarged,  but  this  is  chiefly  observed  in  pyannic  cases, 
and  is  seldom  the  direct  result  of  the  hepatic  disease. 

General. — Chills  or  rigors  often  usher  in  an  attack  of  acute  hepatitis, 
followed  by  more  or  less  pyrexia,  with  considerable  constitutional  dis- 
turbance.    Suppuration  is  usually  indicated  by  repeated  rigors ;  fever 
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of  a  liec'tic  type,  not  uncommonly  remittent  or  intermittent,  attended 
with  abundant  sweats  ;  and  mncli  prostration  and  wasting.  Ultimately 
typhoid  symptoms  are  very  liable  to  supervene,  ending-  in  low  nervous 
disturbance  and  death.  The  constitutional  symptoms  are  as  a  rule  more 
severe  in  pyoemic  tlian  in  tropical  cases  of  liepatic  abscess. 

Course  and  Terminations.  —The  ultimate  course  of  events  in  hepatic 
.ibscess  will  depend  upon  the  progress  of  the  disease.  The  symptoms 
may  subside,  and  the  abscess  undergo  retrograde  changes,  ending  in  a 
cure.  Almost  always,  however,  it  tends  to  open  in  one  or  other  of  the 
directions  already  mentioned,  and  a  little  consideration  will  suggest  the 
corresponding  symptoms.  Should  a  liver-abscess  open  into  the  lung, 
the  pus  discharged  has  an  anchovy-sauce-like  colour,  and  may  contain 
anicBba3.  When  it  approaches  the  surface  of  the  body  the  abscess 
causes  redness,  oedema,  and  other  signs  of  superlicial  suppuration, 
before  it  -bursts  or  is  opened.  Many  cases  of  hepatic  abscess  prove 
fatal  and  are  rapid  in  their  progress,  but  tropical  cases  may  last  for 
six  months  or  oiore ;  the  pyeemic  form  is  much  the  more  fatal  and 
speedy  in  it,s  termination.  Some  cases  go  on  for  a  long  period,  and 
ultimately  recovei",  the  abscess  discharging  its  contents  and  cicatrizing. 
The  improvements  in  the  operative  treatment  of  hepatic  abscess  during 
recent  years  have  considerably  modified  its  progress,  and  aided  towai-ds 
a  favourable  termination. 

The  clinical  history  of  suppuratioe  'pyle-plilehitls  is  in  some  cases 
significaut,  but  often  very  indefinite.  The  chief  symptoms  are  epigastric 
pain,  radiating  downwards  or  laterally;  usually  jaundice  ;  vomiting,  and 
generally  diarrhoea;  enlargement  of  the  spleen;  peritoneal  effusion, 
owing  to  the  portal  obstruction ;  sometimes  intestinal  hi«morrhage  ;  and 
signs  of  general  sejatic  infection,  with  high,  irregular  fever.  The  livei* 
is  not  perceptibly  enlarged  unless  it  is  the  seat  of  abscesses.  The  urine 
is  deficient  in  quantity,  and  urea  is  much  diminished.  This  complaint 
generally  runs  an  acute  course,  averaging  about  a  fortnight,  and  is 
always  fatal  in  its  termination. 

II.  PERIHEPATITIS. 

This  term  is  apj^lied  to  inflammation  of  the  coveri)ig  of  the  liver  and 
of  Glissous  capsule,  which  ma}'  occur  as  an  acute  affection,  associated  with 
peritonitis  or  organic  diseases  of  the  liver;  or  resulting  from  injury,  or 
from  extension  of  inflammation  from  neighbouring  parts.  It  is  also  said 
to  arise  from  a  chill.  It  leads  to  exudation,  with  consequent  thickening, 
opacity,  and  adhesions;  while  occasionally  pus  is  formed.  Perihepatitis 
may  also  be  chi'onic  or  re  Ideated,  especially  in  connection  with  syphilis  or 
chronic  heart-disease. 

Symptoms. — The  symptoms  are  pain  over  the  liver,  sometimes  sharp, 
increased  by  cough  and  deep  breathing,  with  superficial  tendeimess ; 
but  no  particular  derangement  of  the  hepatic  functions,  or  alterations  in 
the  physical  characters  of  the  liver.  There  is  usually  more  or  less 
pyrexia.  If  the  affection  is  chronic,  signs  of  obstruction  of  the  portal 
vein  or  bile-duct,  or  of  atrophy  of  the  liver,  may  be  established. 

III.  INFLAMMATION  OF  THE  BILE-DUCTS. 

Catarrh  of  the  hile-duds  is  by-no-means  an  uncommon  att'ection,  being 
especially  met  with  in  children,  and  in  old  gouty  persons.  Its  chief 
causes  are  extension  of  catarrh  from  the  duodenum  ;  hepatic  congestion 
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irritation  of  tlie  mucous  membrane  by  gall-stones,  parasites,  foreign 
■bodies,  and  pei-Laps  by  nnlicaltliy  bile,  Avliich  may  cause  consido'able 
inflammation;  extension  from  suppurative  pyle-plilebitis ;  and  blood- 
poisoning  in  connection  with  fevers  and  other  affections.  The  morbid 
appearances  are  similar  to  those  of  other  forms  of  catai-rh.  Occasionally 
diphtheritic  inflammation  is  observed  in  the  bile-ducts. 

Symptoms. — Cases  of  catarrh  of  the  bile-ducts  are  characterized  by 
catarrhal  jaundice,  generally  preceded  by  signs  of  gastro-duodenal 
catarrh.  There  is  often  local  pain  and  tenderness  ;  Avith  some  degree  of 
pyrexia.  The  duration  and  course  of  these  cases  vary,  but  generally  they 
soon  recover. 

IV.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — The  occurrence  of  acute  local  symptoms  connected 
with  the  liver,  accomjDanied  with  constitutional  disturbance,  should  lead 
to  the  suspicion  of  inflammation  of  this  organ,  especially  in  tropical 
climates,  or  if  there  is  any  obvious  cause  of  pyaemia.  At  first  there  may 
be  considerable  difficulty  in  distinguishing  inflammation  from  men- 
active  congestion  ;  and  also  in  separating  the  different  kinds  of  inflam- 
mation from  each  other.  When  an  abscess  forms,  this  is  generally  re- 
\eii\ed  hj  evident pJiydcal  signs;  as  well  as  by  inci-eased  constitutional 
disturbance.  Commonly,  however,  distinct  objective  indications  of 
py£emic  abscesses  are  wanting.  The  differences  between  pycemic  and 
tropical  abscess  have  already  been  alluded  to.  The  chief  conditions  which 
may  be  mistaken  for  abscess  in  the  liver  are  inflammation  and  snppu- 
i-ation  of  the  gall-bladder ;  a  suppui^ating  hydatid-cyst ;  and  abscess 
in  the  abdominal  jDarietes.  In  tropical  climates  hepatic  abscess  may  be 
confoimded  Avith  malarial  fever.  Intermittent  fever  associated  with 
gall-stones  has  been  mistaken  for  supj^uration  in  the  liver.  Local 
peritonitis  may  simulate  hepatitis  ;  and  sub-diaphragmatic  abscess  must 
be  specially  borne  in  mind,  although  it  is  comparatively  rare.  A  liver- 
abscess  may  also  be  mistaken  for  empj'ema,  especiallj'^  when  it  opens 
into  the  pleura.  If  it  jierforates  the  lung,  the  peculiar  characters  of 
the  expectoration  will  indicate  its  source. 

2.  Prognosis. — In  the  milder  forms  of  hepatic  inflammation  the 
])rognosis  is  generally  favourable,  but  Avhen  suppuration  occurs  it  is 
veiy  serious.  It  Avill  then  depend  mainl}-  on  the  size  and  probable 
number  of  the  abscesses  ;  the  direction  in  Avhich  the}'  open,  Dr.  Maclean 
stating  as  his  experience  that  the  largest  number  of  recoveries  follows 
bursting  into  the  lung,  and  then  into  the  intestine,  and  that  the  prog- 
nosis is  much  more  favourable  when  the  abscess  points  at  the  ensi- 
form  cartilage  than  in  an  intercostal  space;  the  general  condition  of 
the  patient ;  and  whether  the  liver-affection  is  or  is  not  associated  with 
some  other  morbid  state,  such  as  dysentery.  The  advancements  mack- 
in  the  surgical  treatment  of  hepatic  abscess  of  late  years  have  materially 
diminished  the  dangers  from  this  complaint.  Fyceinic  abscesses  and 
suppurative  pyle-phlebitis  may  be  regarded  as  practically  hopeless. 

3.  Trkatment.— The  slighter  forms  of  hepatitis  may  be  treated  in  the 
same  manner  as  active  congestion.  Much  difference  of  opinion  is  held  as 
to  the  management  of  tropical  abscess  in  its  early  stage.  The  usual 
measures  recommended  are  venesection,  or  local  bleeding  by  leeches  or 
cupping;  constant  poulticing  or  fomentations ;  the  use  of  saline  purgn- 
tives  ;  and  the  administration  of  calomel.    Dr.  Maclean,  who  strongly 
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opposes  bleeding  and  mercury,  advocates  the  free  employment  of  ipeca- 
cuanha, as  in  dysentery.  With  regard  to  pycemic  abscess,  there  can  be 
no  question  but  that  severe  lowering  measures  are  most  injurious  in 
this  form  of  the  disease.  When  suppuration  occurs,  poultices  and 
fomentation.s  must  be  assiduously  applied.  The  question  of  opening 
ahscesses  connected  with  the  liver  is  one  which  is  also  mucb  discussed. 
Most  authorities  seem  to  be  in  favour  of  operating  ;  some  prefer  leaving 
the  abscess  to  take  its  own  course.  If  there  is  satisfactory  evidence  of 
the  existence  of  a  single  abscess  it  appears  to  me  certainly  advisable  to 
evacuate  the  pus,  and  I  have  seen  excellent  results  follow  this  mode  of 
treatment ;  while  even  in  doubtful  cases  the  aspirateur  may  be  advan- 
tageously employed.  When  there  are  several  collections  of  pus,  as  in 
pyfemia,  operative  interference  is  contra-indicated.  If  an  abscess  is 
being  emptied  through  the  lung,  provided  the  general  condition  is  satis- 
factory, and  hectic  fever  is  not  marked,  operative  measures  may  be 
deferred.  The  different  -modes  of  evacuation  advocated  are  by  means 
of  the  aspirateur  or  a  small  trochar  and  cannula  ;  by  free  incision  ;  or 
by  the  application  of  caustic  potash  to  the  abdominal  wall,  so  as  to 
produce  a  slough,  this  being  also  supposed  to  cause  adhesions.  Of 
coui'se  antiseptic  precautions  must  be  thoroughly  carried  out.  In  the 
case  of  a  moderate-sized  abscess,  it  seems  best  to  let  out  all  the  pus  at 
once,  and  to  leave  a  cannula  or  draining-tube  in  ;  when  very  large,  it 
may  be  emptied  gradually  by  successive  operations.  Large  poultices 
should  be  afterwards  applied,  being  very  frequently  changed,  and  anti- 
septics must  be  freely  used,  the  patient  lying  as  much  as  possible  in  that 
position  most  favourable  for  the  escape  of  the  pus.  It  may  be  useful  in 
some  cases  to  wash  out  the  abscess  with  weak  carbolic  acid.  In  the  early 
period  of  the  disease  the  diet  should  consist  of  milk,  beef -tea,  and  such 
articles;  when  suppui'ation  is  set  up  it  should  be  as  nourishing  as 
possible,  while  stimulants  are  called  for  at  this  time,  as  well  as  quinine, 
mineral  acids,  and  tincture  of  perchloride  of  iron.  Hypnotics  are  often 
required  ;  and  various  symptoms  demand  attention  in  many  cases.  The 
general  treatment  applicable  to  pyasmia  is  indicated  in  pyEemic  abscess. 


CHAPTER  L. 

ACUTE  YELLOW  ATROPHY. 

.Stiology  and  Pathology. — This  is  a  very  rare  disease,  in  which  the 
liver  undergoes  an  acute  fatty  degeneration.  Exceptionally  it  super- 
venes upon  other  hepatic  affections.  A  similar  morbid  condition  is  also 
a  striking  feature  in  phosphorus  poisoning.  Its  aetiology  as  a  primary 
complaint  is  very  uncertain.  Most  cases  occur  in  connection  with 
pregnancy;  but  the  disease  has  also  been  attributed  to  severe  nervous 
disturbance  from  depressing  emotions ;  to  blood-poisoning  in  certain 
fevers  and  septic£emia  ;  to  malarial  influence  ;  or  to  the  development 
within  the  body  of  some  special  poison,  the  product  of  faulty  digestion 
or  assimilation.  Micrococci  have  been  described  in  the  vessels  of  the 
liver  in  cases  of  acute  yellow  atrophy.  The  ch\ei p)'>'edisposin(j  causes  are 
age,  this  disease  being  almost  always  observed  before  40,  but  never  in 
childhood;  the  female  sex;  intemperance;  venereal  excesses;  and  syphilis. 
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As  regards  xia  pathology,  most  authorities  consider  that  acute  atrophy 
of  the  hver  is  the  consequence  of  diffuse  parenchyviaUms  inflammation 
excited  by  some  kind  of  poison.  It  has  also  been  attributed  to  obstruc- 
tion of  the  smaller  bile-ducts  ;  or  to  excessive  formation  of  bile  within 
these  ducts,  causino-  prossui'e  upon  the  surrounding  structures. 

Anatomical  Characters.  — 'J'he  obvious  charactei  s  presented  by  the 
liver  in  acute  atrophy  are  marked  diminution  in  its  size  and  weight ; 
relaxation  and  softening  of  tissue ;  change  in  colour  to  a  dull  yellow^ 
yellowish-brown,  or  yellowish-red;  and  disappearance  of  all  traces  of 
lobular  divisions.  The  organ  may  be  reduced  to  half  its  ordinary  bulk, 
or  even  less,  being  especially  diminished  in  thickness,  so  that  it  becomes 
flattened,  and  it  lies  out  of  sight  at  the  back  of  the  abdomen,  shrunken 
and  flaccid,  with  its  capsule  wrinkled  and  often  thrown  into  folds.  In 
parts  where  the  disease  is  less  advanced,  hyperasmia  and  a  greyish 
exudation  have  beeil  described.  Microscopical  examination  reveals  fatty 
degeneration  and  destruction  of  the  gland-cells,  until  ultimately  nothing 
remains  but  a  granular  detritus,  oil-globules,  and  pigment.  There  is 
only  a  little  mucus  in  the  gall-bladder  and  bile-duels  as  a  rule.  Extra- 
vasations of  blood  in  the  alimentary  canal  and  other  parts,  with  ecchy- 
moses,  are  not  uncommon.  The  spleen  is  generally  enlarged.  The 
kidneys  exhibit  degeneration  of,  and  deposits  of  pigment  in,  the 
epithelium-cells.  Leucine  and  tyrosine  are  found  in  the  blood  ;  as  well 
as  in  the  tissues  of  the  liver,  spleen,  and  kidneys. 

Symptoms. — There  may  or  may  not  be  premonitory  symptoms  indica- 
tive of  gastro-enteric  catarrh,  or  general  uneasiness  and  painful  sensa- 
tions may  be  experienced,  but  there  is  nothing  characteristic  about 
these  phenomena,  and  grave  symptoms  Taa,j  set  in  with  great  rapidity. 
Jaundice  is  usually  soon  observed,  and  afterwards  increa.ses,  but  seldom 
becomes  intense,  and  it  may  be  limited  to  the  upper  part  of  the  body. 
It  has  been  attributed  to  blocking  up  of  the  smaller  ducts  by  the  debris 
of  the  hepatic  cells.  Among  the  ordinary  symptoms  of  acute  atrophy  of 
the  liver  are  pain  and  tenderness  over  the  epigastrium  and  right  hypo- 
chondrium,  vomiting,  and  constipation.  There  is  little  or  no  p^a-exia  as 
a  rule ;  but  the  pulse  is  often  hurried,  and  is  liable  to  much  variation ; 
while  the  temperature  is  considerably  raised  in  some  cases,  especially 
towards  the  close. 

The  most  striking  clinical  phenomena  in  acute  yellow  atrophj'  of  the 
liver,  however,  may  be  summed  up  as: — 1.  Those  significant  of  the 
typhoid  state,  with  prominent  nervous  symptoms.  2.  Gri-eat  diminution 
or  complete  disappearance  of  the  hepatic  dulness.  3.  Enlargement  of 
the  spleen.  4.  Peculiar  changes  in  the  urine.  5.  Haamoi-rhages  into 
various  parts.  The  nervous  symptoms  consist  at  first  of  headache,  gi*eat 
depression,  languor,  irritability,  and  restlessness;  speedily  followed  by 
low  delirium,  stupor,  coma,  muscular  twitchings,  and  convulsion.s,  with 
involuntary  discharge  of  faeces  and  urine.  At  the  same  time  the  tongue 
becomes  brown  and  dry,  with  sordes  on  the  teeth.  The  urine  is  normal 
in  quantity  or  slightly  diminished  ;  its  specific  gravity  is  somewhat 
increased ;  it  yields  considerable  quantities  of  leucine  and  tyrosine  ; 
while  urea,  uric  acid,  and  salts  are  much  diminished,  being  sometimes 
almost  entirely  absent;  some  bile-pigment  is  usually  present,  and  often 
a  little  albumin  or  blood.  Haemorrhage  takes  place  most  frequently  into 
the  stomach  and  bowels  ;  cutaneous  petechia?  and  vibices  are  not 
uncommon;  and  in  rare  instances  uterine  haemorrhage  or  epistaxis 
occurs.    The  cotirse  of  acute  atrophy  of  the  liver  is  generally  very  rapid  ; 
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aucl  the  termination  almost  invariably  fatal.  When  the  disease  arises  in 
the  course  of  pregnancy  it  leads  to  miscarriage  or  abortion. 

Diagnosis. — At  first  it  is  difficult  or  impossible  to  diagnose  acute 
atrophy  of  the  liver,  but  once  the  symjitoms  are  fully  developed,  and  the 
physical  signs  indicative  of  diminution  in  the  size  of  the  organ  become 
evident,  the  nature  of  the  disease  is  plainly  revealed. 

Prognosis  is  very  grave,  the  disease  almost  always  ending  fatally. 

Treatment. — Free  pui-gation  ;  promotion  of  the  action  of  the  skin  by 
liofc-air  or  vapour  baths  ;  the  administration  of  diioretics ;  blistering  and 
leeching  the  head  ;  and  the  use  of  cold  douches,  are  the  chief  measures 
recommended  in  the  treatment  of  acute  atrophy  of  the  liver,  but  they 
are  of  little  service  when  the  disease  is  established.  HfEmorrhages  and 
other  symptoms  must  be  treated  on  ordinary  piinciples. 


CHAPTER  LI. 

CHEONIC  DISEASES  OF  THE  LIVER. 

I.  HYPERTROPHY  AND  ATROPHY. 

•Simple  hypertrophy  of  the  hepatic  tissue  is  said  to  be  observed  in  some 
cases  of  leucocythtemia ;  very  rarely  in  diabetes ;  and  as  the  result  of 
prolonged  residence  in  hot  climates.  Clinically  it  is  indicated  by  a 
slow,  moderate,  and  uniform  enlargement  of  the  liver;  without  any 
evident  symptoms,  either  local  or  general. 

On  the  other  hand,  atrophy  generally  occurs  in  old  age ;  or  it  may 
result  from  starvation  ;  or  from  pressui-e  upon  the  surface  of  the  organ 
by  tight  stays,  peritoneal  adhesions,  and  other  conditions. 

II.  FATTY  LIVER— HEPAR  ADIPOSUM. 

3!tiology. — This  alfection  belongs  mainh'^  to  the  fatty  infiltrations, 
the  secreting  cells  of  the  liver  becoming  filled  with  fatty  or  oily  material. 
The  conditions  under  which  it  is  usually  met  with  are  : — 1.  In  connection 
with  wasting  diseases,  such  as  phthisis  and  cancer,  gastric  ulcer,  or  chronic 
dysentery;  and  certain  forms  of  auEemia.  2.  In  chronic  lung-  and  heart- 
affections,  which  lead  to  imperfect  aeration  of  blood  and  consequent 
deficient  oxygenation.  3.  In  general  obesity,  due  to  over-feeding  and  other 
causes  ;  and  as  the  result  of  abuse  of  alcohol,  particulai^ly  in  the  form  of 
ai'dent  spii-its.  Deficient  exercise  and  indolent  habits  aid  greatly  in 
the  development  of  the  disease  under  these  circumstances.  Fatty 
degeneration  of  the  hepatic  cells  may  be  set  up  in  connection  with  other 
morbid  conditions  of  the  liver,  such  as  albuminoid  disease  or  cirrhosis. 

Anatomical  Characters. — In  Avell-marked  fatty  liver  the  morbid 
characters  include  enlargement  and  increase  in  weight,  though  the 
specific  gravity  is  diminished,  the  margins  of  the  organ  being  thickened 
and  rounded,  and  the  surface  quite  smooth;  a  more  or  less  yellow 
colour,  with  opacity,  both  externally  and  on  section,  this  being  generally 
mottled  with  red;  softening  of  the  tissue,  which  has  a  doughy,  inelastic 
feel,  pits  on  pressure,  and  readily  breaks  down  or  tears;  deficiency  of 
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blood,  but  little  escaping  from  the  cut  surface  ;  loss  of  distinctness  of 
outline  of  the  lobules;  and.  evidence  of  the  presence  of  much  fat, 
obtained  either  by  the  knife,  by  blotting-paper,  or  by  ether.  The  liver 
may  yield  as  much  as  from  43  to  45  per  cent,  of  oily  matters,  which 
consist  of  olein  and  margarin,  with  traces  of  cholesterin.  Microscopical 
examination  shows  enlargement  of  the  cells,  which  also  become  spherical, 
and  are  more  or  less  loaded  with  fat.  In  the  less  advanced  cases  the 
change  is  only  revealed  by  the  aid  of  the  microscope.  It  is  found  that 
the  morbid  process  extends  from  the  circumference  of  the  lobules 
towards  thoir  centre. 

Symptoms. — There  are  no  definite  symptoms  connected  with  the 
liver  in  simple  fatty  disease.  Dyspeptic  disturbances  are  common. 
Physical  examination  is  the  only  positive  means  of  diagnosing  the  con- 
dition, but  not  uncommonly  it  cannot  be  made  out  even  in  this  way. 
1.  There  may  be  enlargement  of  the  liver  in  a  downward  direction, 
slow  in  its  progress,  and  usually  moderate  in  degree,  the  organ  never 
attaining  any  great  size.  2.  The  shape  is  quite  normal  ;  and  the  surface 
and  margins  feel  smooth  and  regular,  the  latter  being  rounded. 
3.  Palpation  often  reveals  a  soft,  doughy  consistence  of  the  liver.  The 
general  symptoms  are  those  usually  associated  with  fatty  changes, 
namely,  want  of  tone  ;  inaptitude  for  exertion ;  pallor  and  pastiness  of 
the  skin.  In  some  cases  thei-e  is  more  or  less  obesity.  Signs  of  fatty 
changes  in  other  organs  and  tissues,  such  as  the  heart,  vessels,  and 
kidneys,  may  be  obsei-ved. 

III.  ALBUMINOID,  LARDAOEOUS,  OR  WAXY  LIVER. 

The  cetiology  and  pathology  of  this  morbid  condition  liave  already  been 
fully  considered,  and  need  not  be  discussed  here.  The  liver  is  one  of 
the  most  common  seats  of  albuminoid  disease. 

Anatomical  Characters. — Commonly  the  size  and  weight  of  the  liver 
are  considerably  increased  in  lardaceous  liver,  as  well  as  its  specific 
gravity.  The  shape  is  scarcely  altered,  but  the  organ  may  be  some- 
what flattened,  with  rounded  edges.  The  surface  and  margins  are  quite 
smooth  ;  the  peritoneum  is  stretched ;  and  the  tissue  feels  very  firm  and 
resistant.  On  section  the  usual  pale,  anjiemic,  dry,  greyish,  and  glisten- 
ing asjiect  characteristic  of  lardaceous  disease  is  observed  ;  often  the 
surface  is  quite  homogeneous,  without  any  trace  of  lobules,  or  these 
may  appear  to  be  enlarged.  The  ordinary  chemical  tests  characteristic 
of  the  albuminoid  material  are  yielded  ;  and  microscopical  examination 
i^eveals  its  presence  in  connection  with  the  vessels  and  cells.  It  is  first 
observed  in  the  middle  zone  of  the  lobules,  where  the  branches  of  the 
hepatic  arterj-  are  distributed.  Commonly  other  organs  are  involved  at 
the  same  time. 

Symptoms. ^ — As  a  rule  hepatic  symptoms  are  not  prominent  in 
albuminoid  liver.  Local  sensations,  if  any,  rarely  amount  to  more  than 
a  feeling  of  weight,  tension,  and  discomfort.  Jaundice  and  signs  of 
obstruction  of  the  portal  cii'culation  are  also  very  uncommon,  and  when 
present  are  due  either  to  pressure  by  enlarged  glands  in  the  portal 
fissure,  or  by  thickenings  in  connection  with  local  inflammatory  changes. 
Ascites  may  result  from  chronic  peritonitis.  The  physical  signs  of 
albuminoid  disease  of  the  liver  are:— 1.  Enlargement,  chiefly  in  a 
downward  direction;  gradual  in  its  progress,  the  organ  frequently 
attaining  great  dimensions  at  last,  so  that  it  pi-esents  a  visible  prominent 
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tumour.  2.  No  perceptible  alteration  in  form,  the  surface  being  smooth 
and  uniform,  with  rounding  of  the  margin.  3.  Consistence  dense  and 
resistant,  often  extremely  hard.  There  are  the  usual  general  symptoms 
indicative  of  albuminoid  disease  ;  with,  in  most  cases,  signs  of  implication 
of  other  organs;  as  well  as  of  the  existence  of  some  disease  with  which 
the  change  is  associated. 

lY.  HYDATID  TUMOUR  OF  THE  LIVER— ECHINOCOCCUS 
HOMINIS— ACEPHALOCYST.* 

iEtiology  and  Pathology. — The  best  illustration  of  the  morbid  con- 
ditions resulting  from  the  development  of  the  embxyo  of  a  tape-worm  in 
the  human  body  is  afforded  by  the  complaint  now  under  consideration  ; 
and  altliough  the  parasite  may  be  met  with  in  almost  every  organ  and 
tissue  in  the  body,  yet  the  liver  is  by  far  its  most  frequent  seat,  so  that 
the  subject  may  be  discussed  once  for  all  in  the  present  chapter.  A 
hydatid  tumour  is  derived  from  the  development  of  embryos  of  the 
tcenia  echinococcus,  each  of  which  produces  a  scolex,  named  echinococcus 
liominis  ;  and  these  scolices  become  enclosed  in  cysts.  This  variety  of 
tape-worm  infests  dogs  and  wolves,  and  it  is  supposed  that  fragments 
are  evacuated  in  their  excreta,  the  ova  of  which  are  subsequently  set 
free,  become  mixed  with  water  or  food,  and  are  thus  introduced  into  the 
alimentary  canal  of  a  human  being.  When  the  embrj'os  are  liberated, 
they  bore  the  walls  of  the  stomach  with  their  hooks,  and  then  migi-ate, 
usually  settling  in  the  liver,  and  there  developing  into  scolices.  The 
echinococcus  a,lso  infests  sheep,  and  it  is  in  consequence  of  eating  their 
organs,  which  are  the  seat  of  this  parasite,  that  dogs  become  the  subjects 
of  the  corresponding  tape-worm. 

Hydatid  disease  is  especially  prevalent  in  Iceland.  It  is  also  very 
common  in  some  parts  of  Australia.  In  this  country  it  is  only  very 
exceptionally  met  with,  and  usually  in  persons  who  have  been  abroad. 
Most  cases  occur  during  middle  life  ;  and  among  the  poorer  classes. 


Pig.  40. 

Hydatid  found  in  man.  1.  A  fragment  of  tlie  natural  size;  at  Ws  edge  are  sliown  tlie  layers  of 
whicii  it  is  composed  ;  on  the  external  surface  are  severHl  hydatid  germs  of  different  periods  of 
development.   2.  One  of  the  germs  flattened  and  magnified  forty  times,  showing  the  stratified 


*  For  a  detailed  account  of  the  most  important  and  interesting  facts  relating  to 
Hydatid  Disease,"  the  reader  is  referred  to  the  writings  of  the  late  Dr  J  Davies 
i  homas  of  Adelaide. 
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Anatomical  Characters. — In  the  iivat  place  it  will  be  well  to  describe 
the  various  sti'uctures  which  ordinarily  enter  into  the  formation  of  a 
typical  hydatid  tumour : — 1.  Externally  there  is  in  the  great  majority  of 
cases  a  fii^m,  whitish  or  yellowish,  fibrous,  vascular  capsule,  derived  from 
the  connective  tissue  of  the  organ  Avhich  harlDours  the  echinococcus,  and 
due  to  irritation,  which  is  adherent  to  tlie  surrounding  structures.  This 
<;overingis  not,  however,  an  essential  part  of  a  hydatid  tumour.  2.  "Within 
it,  moulded  as  it  Avere  to  its  interior,  but  easily  separated,  is  a  cyst  or 
bladder,  mother-cyst,  sac,  or  vesicle,  of  very  variable  thickness,  which 
increases  with  advancing  age.  This  consists  of  two  distinct  structures, 
(a)  The  outer  portion  {ectocyst  of  Huxley)  is  tough,  elastic,  greyish, 
somi-transparent  or  gelatinous  in  aspect,  and  compared  to  boiled  white 
of  egg.  Under  the  microscope  it  is  seen  to  consist  of  several  concentric 
layers,  a  section  presenting  a  characteristic  laminated  appearance ; 
under  the  highest  powers  it  presents  a  nearly  hyaline,  or  at  most  a 
faintly  granular  appearance.  (Fig.  40.)  {h)  The  most  internal  layer 
{germinal  or  embryonic  membrane,  endocyst  of  Huxley,  parenchymatous 
layer  of  Leuckart)  is  extx'emely  delicate ;  and  has  a  cellular  structure, 
with  coarsely-granular,  highly-refractive  bodies,  and  calcareous  corpus- 
cles. The  inner  surface  is  said  by  Naunyn  to  be  provided  Avith  cilia. 
S.  A  quantity  of  fluid  is  contained  within  the  cyst,  usually  completely 
filling  it,  perfectly  colourless,  transparent,  and  watery  as  a  rule,  occa- 
sionally slightly  opalescent ;  of  low  specific  gravity — 1007  to  lOlo  ;  gener- 
ally neutral  in  reaction,  but  occasionally  faintly  alkaline  or  acid ;  and 
consisting  mainly  of  a  sti'ong  solution  of  chloride  of  sodium,  without  any, 
or  with  only  traces  of  albumin  or  other  organic  substance,  but  said  to  con- 
tain succinate  of  sodium.  4.  Floating  in  this  fluid,  oi-  attached  to  the 
inner  sui'face  of  the  mother-cyst  when  small,  are  numerous  secondary  or 
daughter-cysts  :  in  some  instances  these  amount  to  hundreds  or  thou- 
sands, and  completely  fill  the  space,  so  that  thei-e  is  little  oi*  no  fluid, 


Fig.  43. 


Fl«.  41— Two  E'Miiococci  from  a  liydatid  tumour.  The  one  la)  has  t  he  liead  retracted  within  the 
vesicle:  tlie  other  Tfi)  has  tlie  head  extruded. 

Fkt.  42— (A.)  An  h'chiiiococcus  viewed  transversely,  tlie  liead  being  directed  towards  the  observer. 
■,  s,  Fvictoi  ial  discs. 

Fig.  43— (13.)  Tlie  circle  of  booklets  seen  upon  its  under  surface  :  thirty-four  in  number,  seven- 
teen long  and  seventeen  short  (C.)  b,  c.  Lateral  views  of  the  separate  Imoklets— 6,  the  base;  c,  the 
central  extremity  or  bifid  process  of  the  base;  e,  booklets  viewed  upon  the  concave  ..r  inferior 
border;  /'.  g,  I;,  a'diagrain  Illustrating  tlie  movements  and  position  of  the  booklets. 


HYDATID  TUMOUR  OP  THE  LIVER. 


797 


and  they  become  flattened  by  mutual  pressure  ;  each  daughter-cyst  has 
precisely  the  same  structure  as  the  mother-sac.  Within  the  larger  of 
them  there  may  be  a  third  generation,  and,  rarely,  a  fourth  is  observed — 
(jrand-danghter-cysts.  5.  When  the  walls  of  the  sacs  are  examined 
carefully,  little  whitish  opaque  spots  are  visible  on  their  inner  surface,, 
which  are  the  scolices  of  the  ecliinococcus  in  various  stages  of  develop- 
ment, usually  arranged  in  groups  or  clusters,  but  occasionally  single. 
These  may  also  be  free  in  the  fl!uid,  rendering  it  somewhat  opaque. 
The  echinococci  are  produced  within  delicate  sacs,  named  hrood- 
capsules,  and  they  may  be  found  enclosed  in  these  capsules  or  free.  Each 
scolex  is  very  minute,  measuring  from  rs  to  ^  of  a  line  in  length,  but  the 
length  and  form  vary,  according  as  the  head  is  retracted  into  the  body  or 
extinxded.  (Pig.  41.)  The  head  (Fig.  42)  presents  a  proboscis,  four 
suckers,  with  a  double  circle  of  characteristic  curved  booklets,  which 
are  movable  and  of  unequal  length  (Fig.  43)  ;  a  constriction  separates  it 
from  the  body,  the  latter  being  striated  longitudinally  and  transversely, 
and  presenting  posteriorly  a  depression  with  a  pedicle,  by  which  the- 
animal  is  fixed  to  the  sac  in  its  early  condition.  Numerous  round  and 
oval  calcareous  particles  are  embedded  in  the  tissue. 

In  most  cases  there  is  but  a  single  tumour  as  above  described,  but  some- 
times two  or  more  are  found,  though  one  generally  predominates  over 
the  others.  The  size  varies  extremely,  and  a  hydatid  growth  may 
attain  such  dimensions  as  completely  to  fill  the  abdomen,  and  even  to 
encroach  upon  the  chest.  The  daughter-cysts  usually  range  from  a 
millet-seed  to  an  egg  in  size,  but  subsequent  generations  are  very 
minute.  Originally  the  shape  tends  to  be  spherical.  The  right  lobe  of 
the  liver  is  the  most  frequent  seat  of  hydatid  tumour,  but  it  may  occupy 
any  pai-t  of  the  organ,  being  either  deep  in  its  substance  or  superficial. 
If  the  hydatids  are  numerous,  large,  or  superficial,  they  necessarily 
alter  more  or  less  the  dimensions  and  form  of  the  liver,  giving  rise  to 
prominences.  The  surrounding  hepatic  tissue  is  often  atrophied  and 
compressed;  sometimes  the  healthy  portion  becomes  hypertrophied. 
Pei'itonitis  may  be  excited  over  the  tumour,  giving  rise  to  thickening 
and  adhesions. 

The  events  which  are  liable  to  happen  in  the  course  of  hj-datid 
disease  are  important,  and  may  be  .summed  up  as  follows: — 1.  The 
tumour  enlarges,  displacing  adjoining  structures  and  interfering  with 
their  functions,  until  it  finally  bursts  spontaneously  in  some  direction,  or 
is  ruptured  by  violence,  or  in  some  other  waj'.  The  opening-  may  take 
place  externally  through  the  abdominal  or  lower  thoracic  wall ;  into 
either  pleura  or  lung,  especially  the  right,  which  is  the  most  common 
direction;  the  pericardium  rarely;  the  peritoneum  ;  the  stomach  or  in- 
testines; the  gall-bladder  or  one  of  the  bile-ducts;  the  hepatic  vein  or 
inferior  vena  cava.  2.  Inflammation  and  suppuration  sometimes  occu]-, 
either  spontaneously  from  rapid  growth  ;  from  injury  or  operation ;  or 
from  the  entrance  of  bile.  3.  If  the  hydatid  is  slow  in  its  progress,  it 
not  uncommonly  undergoes  degenerative  processes  as  it  advances  in 
age,  and  these  may  ultimately  bring  about  a  spontaneous  cure.  The 
entrance  of  bile  is  supposed  sometimes  to  induce  this  result.  The  outer 
capsule  becomes  then  much  thickened,  firm,  irregular,  opaque,  and 
ultimately  calcified  partially  or  completely.  This  impedes  further 
growth,  and  the  contained  hydatids  compress  each  other,  shrivel  and 
dr}-  up,  and  finally  die.  The  fluid  also  thickens  and  becomes  opaque ; 
and,  in  short,  fatty  and  calcareous  degeneration  take  place  throughont, 
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until  there  only  remains  a  putty.like  lUhrii,  in  wliicli  slireds  of  the 
vesicles  and  hooklets  of  the  echinococci  are  embedded,  revealing  the 
nature  of  the  mass.  Hcematoidin  crystals  are  often  found  in  it,  as  well 
as  usually  mucli  cliolesterin.  A  cicatrix-like  depression  may  finally 
be  left.  4.  Occasionally  cysts  are  found  in  which  there'  are  no 
echinococci.  The  name  acpp/talocyst  has  been  applied  to  this  condition, 
and  it  has  been  regarded  as  an  abortive  or  sterile  form  of  the  parasite', 
in  which  development  is  arrested;  or  as  an  earlier  stage  of  its  growth.  ' 

Allusion  may  be  briefly  made  here  to  a  very  rai;e  form  of  this  disease, 
named  multilocular  Jnjdatid-cyst.  The  liver  is  found  occupied  by  a 
mass,  in  some  cases  as  large  as  a  child's  head  or  even  larger,  consistiu"- 
of  a  stroma  of  cellular  tissue,  usually  altered  considerably  by  fatty 
degeneration,  in  Avhich  are  embedded  cells  or  alveoli  of  various  sizes, 
enclosing  a  gelatinous  substance,  in  which  microscopical  examination 
reveals  fragments  of  the  laminated  membrane  of  hydatids,  hooklets,  or 
occasionally  even  perfect  scolices,  as  well  as  abundant  calcareous  par- 
ticles. The  centre  of  this  mass  is  very  liable  to  undergo  suppuration, 
thus  altering  its  characters  considerably.  This  arrangement  of  the 
tumour  has  been  attributed  to  the  embryos  having  been  dejiosited  in  the 
lymphatics,  blood-vessels,  or  ducts  of  the  liver;  or  to  the  absence  or 
early  rupture  of  the  external  fibrous  cyst,  so  that  the  parasites  are  able 
to  grow  and  migrate  in  various  directions,  and  may  thus  enter  the 
different  vessels. 

Other  organs  and  tissues  are  not  uncommonly  the  seat  of  hydatid 
cysts  along  with  the  liver. 

Symptoms. — In  general  terms  the  ordinary  clinical  historj^of  hydatid 
tumour  of  the  liver  may  be  summed  up  in  the  absence  of  morbid 
sensations  referable  to  this  organ,  of  any  interference  with  its  functions, 
or  of  constitutional  disturbance  ;  while  the  liver  presents  a  peculiar 
form  of  enlargement.  The  disease  may,  however,  be  latent  from  first 
to  last.  Should  the  growth  attain  a  great  size,  a  sense  of  local  fulness 
and  tension  is  often  felt;  and  in  rare  cases  jaundice  or  signs  of  portal 
obstruction  arise,  in  consequence  of  pressure  upon  the  bile-ducts  or 
portal  vein,  or  because  these  channels  become  blocked  np  by  hydatids. 
Neighbouring  structures  may  also  be  interfered  with,  especiall}^  the 
diaphragm  and  respiratory  organs.  Should  the  cyst  rupture,  the  con- 
sequent symptoms  depend  on  the  dii-ection  in  which  this  lesion  takes 
place,  being  in  many  instances  very  grave.  If  the  opening  takes  place 
externally  or  into  the  lungs,  characteristic  structures  maybe  discharged. 
The  occurrence  of  suppuration  is  indicated  by  the  ordinary  local  and 
constitutional  signs  of  hepatic  abscess. 

The  physical  signs  of  hydatid  tumour  demand  particular  attention. 
1.  The  liver  is  increa.sed  in  size,  and  this  is  generally  the  fir.st  thing 
which  attracts  notice.  The  growth  is,  as  a  rule,  very  chronic  and 
imperceptible  in  its  progress,  but  finally  the  tumour  may  attain 
enormous  dimensions,  so  as  to  give  rise  to  a  general  enlargement  of  the 
abdomen,  or  it  may  encroach  upon  the  chest,  causing  the  right  side  to 
bulge.  2.  Tlie  form  of  the  liver  is  altei-ed,  as  evidenced  by  palpation 
and  percussion  ;  while  there  is  often  an  evident  tumour  in  some  part, 
especially  the  epigastrium  or  right  hypochondi-ium.  Smaller  promi- 
nences are  sometimes  felt  along  the  margins  or  surface  of  the  organ, 
causing  lobulation  and  irregularity.  When  a  hydatid  cyst  in  the  right 
lobe  extends  np  into  the  thorax,  the  upper  limit  of  dulness  i.s  said  by 
Frerichs  to  present  a  curved  line,  the  maximum  of  wOiich  is  in  the 
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scaptilai'  region.  3.  Any  prominent  liydatid  tumour  generally  feels 
quite  smooth,  and  more  or  less  elastic  or  fluctuating,  -i.  Hydatid- 
fremitus  is  elicited  very  clearly  in  some  instances,  but  cannot  be  detected 
in  the  large  majority  of  cases,  o.  In  any  doubtful  case  it  is  justifiable 
to  make  an  exploratory  puncture  with  a  small  trochar  or  the  aspirateur, 
and  thus  to  remove  some  of  the  fluid,  the  physical  and  chemical  char- 
acters of  which  are  quite  peculiar.  Perhaps  some  of  the  microscopic 
structures  might  come  away  at  the  same  time. 

It  must  be  remarked  that  the  signs  above  described  are  modified  con- 
siderably by  the  degenerative  and  other  changes  which  are  liable  to 
occur  in  a  hydatid-cyst.  The  outer  wall  may  feel  hard  and  bony.  If  a 
case  only  comes  under  observation  when  the  abdomen  presents  a  general 
enlargement,  it  is  by  no  means  easy  in  many  instances,  exceiDt  by  the 
history,  to  make  out  where  the  growth  originated. 

The"^  muUilocular  cyd  is  said  to  be  distinguished  by  being  nodulated, 
hard,  and  tender  ;  by  jaundice,  ascites,  and  enlargement  of  the  .spleen 
being  usually  present ;  and  by  the  tendency  in  the  tumour  to  inflame 
and  suppurate.    This  variety  may  run  a  very  rapid  course. 

V.  MALIGNANT  DISEASE. 

etiology. — The  liver  is  one  of  the  most  frequent  seats  of  internal 
■cancer.  In  the  large  majority  of  cases  it  is  secondary,  being  rare  as  a 
primary  disease.  It  is  especially  frequent  after  gastric  cancer.  In 
some  cases  the  liver  is  infected  from  the  gall-bladder  or  ducts,  and  liei^e 
gall-stones  are  not  nucommonly  present,  and  are  believed  to  have  a 
causative  relation.  Hepatic  cancer  has  sometimes  been  attributed  to 
injury.  Most  cases  are  met  with  between  40  and  60  years  of  age,  the 
affection  being  extremely  i^are  before  adult  life,  but  it  has  been  met 
w'ith  even  in  children.  In  some  patients  there  is  a  hereditary  taint. 
Hepatic  cancer  is  more  common  among  males,  according  to  general  ex- 
perience, but  some  writers  state  that  it  is  more  frequent  in  females,  on 
account  of  their  liability  to  uterine  cancer.  It  is  said  to  be  compara- 
tively uncommon  in  the  tropics. 

Anatomical  Characters. — Ordinary  hepatic  cancer  assumes  the 
form  of  distinct  nodules  or  tuberous  masses.  There  is  a  wide  variation 
as  to  number  and  size,  the  nodules  being  small  at  first,  and  gradually 
enlarging  until  they  may  ultimately  reach  the  dimensions  of  a  child's 
head,  or  even  attain  a  larger  size  than  this.  Commonly  several  growths 
are  found,  unequal  in  size,  and  by  their  coalescence  considerable  tracts 
of  the  organ  are  sometimes  involved.  Originally  the  shape  is  spherical, 
but  when  the  masses  reach  the  surface  they  become  flattened  or  even 
depressed  in  the  centre,  so  as  to  present  shallow  concavities  or  umhilica- 
tions.  As  a  rule  they  are  not  sejaarated  from  the  surrounding  tissue  by 
any  definite  structure,  but  occasionally  a  distinct  cyst  exists  around 
a  cancerous  mass..  Generally  the  consistence  is  moderately  firm,  but 
it  may  range  from  that  of  a  soft,  brain-like,  semi-fluctuating  substance, 
to  that  of  a  hard,  cartilaginous  tissue,  and  the  amount  of  cancez'-juice 
whicli  can  be  expressed  will  vary  accordingly.  The  colour  of  a  section 
is  in  most  cases  white  or  yellowish- white,  but  more  or  less  dotted  and 
streaked  with  red,  on  account  of  the  vessels  present;  it  luay,  however, 
be  extremely  vascular  and  dark-red,  resembling  "  fungus  htematodes." 

The  liver  is  usually  enlarged  in  proportion  to  the  number  and  size  of 
the  growths,  being  often  extremely  large  and  heavy,  as  well  as  irregular 
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in  shape,  wliicli  varies  mncli  in  cliff'ereiifc  cases.  The  anterior  edge  of 
the  organ  is  usually  irreguhir  and  nodulated.  The  normal  tissues  are 
more  or  less  destroyed  and  compressed ;  the  vessels  and  ducts  are- 
encroached  upon  or  obliterated;  and  as  a  consequence  jaundice  and 
signs  of  obstructed  portal  circulation  are  also  present.  Sometimes 
thrombosis  occurs  in  the  portal  branches  or  trunk.  New  vessels  are 
developed,  originating  in  the  hepatic  artery.  Some  observers  describe 
the  cancer  as  beginning  in  the  centime  of  the  lobules ;  others  in  the  inter- 
lobular tissue.  When  a  mass  reaches  the  surface  it  excites  localized 
peritonitis,  with  consequent  thickening  and  adhesion.  Neighbouring 
tissues  may  be  involved  by  extension  ;  and  the  lymphatic  glands  in  tlie 
portal  fissure  are  often  implicated.  When  cancer  has  started  from  the 
gall-bladder  or  bile-duct,  or  has  extended  from  the  portal  fissure,  the- 
growth  is  most  marked  in  that  locality,  or  may  be  limited  to  it. 

The  growth  of  hepatic  cancer  is  sometimes  extremely  rapid,  especially 
when  it  is  of  soft  consistence.  Certain  changes  are  liable  to  occur  during 
its  progress.  The  vessels  of  the  softer  varieties  often  give  way,  leading 
to  extravasations  of  blood  into  their  interior,  which  subsequently  altei- 
in  colour,  thus  giving  rise  to  unusual  appearances.  Very  pulpy  accumu- 
lations have  been  known  to  burst  into  the  peritoneum  in  rare  instances. 
Degenerative  changes  are  frequently  set  u-p  in  the  less  rapid  forms,  in 
the  way  of  caseation ;  or  of  atrophy  with  contraction,  induration,  and 
the  formation  of  a  firm  cicatrix.  A  section  often  presents  a  reticulated 
appearance,  owing  to  fatty  degeneration  having  taken  place. 

When  cancer  of  the  liver  is  primary,  it  may  occur  in  the  form  of  a 
uniform  mass  of  large  size,  abruptly  outlined  from  the  contiguous  liver 
substance;  in  scattered  nodules,  the  ox'gan  seldom  reaching  a  large  size; 
or  as  a  diffuse  infiltration,  or  a  growth  confined  to  the  interlobular 
connective  tissue. 

With  regai'd  to  the  nature  of  malignant  growths  in  the  liver,  the 
primary  cancers  ai'e  said  to  be  epifheliomata  of  the  alveolar  and  trabe- 
cular type,  the  character  of  the  cells  varying  greatly,  and  they  ai'e 
sometimes  cylindrical.  The  secondary  form  is  determined  to  a  certain 
extent  by  the  nature  of  the  primary  growth,  and  is  usually  either  an 
alveolar  or  cylindrical  carcinoma.  It  may  be  melanotic.  Colloid  is 
very  rare.  Spindle-celled  sarcoma,  cysto-sarcoma,  and  melano-sai'coma 
have  beeii  occasionally  met  with  in  the  liver. 

Symptoms. — Hepatic  cancer  is  in  the  great  majority  of  cases  charac- 
terized by  marked  local  disturbances,  hut  the  disease  may  be  latent.  At 
first  merely  a  sense  of  discomfort  and  weight  is  experienced,  soon,  how- 
ever, increasing  to  distinct  pain  and  tenderness,  these  local  sensations 
frequently  becoming  very  severe,  especially  if  the  growth  of  the  cancer  is 
rapid,  or  if  peritonitis  is  excited.  The  pain  is  often  lancinating  in  cha- 
racter, shooting  either  towards  the  back  or  shoulders,  or  over  the  abdomen. 
Jaundice  and  ascites  are  also  common  symptoms,  being  usually  the  result 
of  obstruction  of  the  main  ducts  and  vessels,  in  consequence  of  pressure 
exei'ted  upon  them  by  projections  from  the  liver,  or  by  glands  in  the 
poT-tal  fissure ;  ascites  may,  moreover,  be  associated  with  chronic  peri- 
tonitis. Once  jaundice  sets  in,  it  is  usually  persistent,  and  often 
becomes  intense,  but  it  may  be  temporary  from  catarrh  of  the  ducts. 
The  spleen  is  but  rarely  enlarged.  The  superficial  abdominal  veins 
are  sometimes  distended.  Sir  William  Jenuer  has  drawn  attention 
to  the  association  of  cancerous  nodules  about  the  umbilicus  witli 
hepatic  cancer. 
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The  physical  characters  of  the  liver  usually  indicative  of  cancer  are  : — 
1.  Enlargement,  frequently  very  great,  rapid  in  its  progress,  and  chiefly 
increasing  in  a  downward  direction.  2.  Alteration  in  shape  and  irregu- 
larity of  outline,  nodules  or  larger  masses  being  felt  or  sometimes  even 
seen  along  the  surface  and  margins,  which  are  not  uncommonly 
umbilicated.  3.  As  a  rule  considerable  firmness  and  resistance  of  the 
projections,  though  they  occasionally  have  a  soft  elastic  feel,  or  even 
yield  a  sensation  of  obscure  fluctuation.  4.  Occasionally  friction- 
'fremitus  and  friction-sound  during  deep  breathing,  these  signs  being- 
chiefly  due  to  peritonitis.  It  must  be  remembered  that  this  description 
does  not  apply  to  all  cases,  and  that  cancerous  livers  may  be  met  with 
which  are  but  little,  if  at  all  enlarged,  and  not  irregular  in  shape. 

Digestive  derangements  are  present  in  most  cases  of  hepatic  cancer, 
and  they  frequently  first  attract  attention.  The  cancerous  cachexia  is 
usually  well-marked,  being,  accompanied  with  rapid  wasting,  debility, 
and  anasmia.  There  may  be  pyrexia  f  i-om  time  to  time,  which  is  some- 
times considerable  when  the  progress  of  the  disease  is  rapid.  The  urine 
may  contain  excess  of  indican.  Cancer  is  in  the  large  majority  of 
cases  present  in  other  organs,  usually  as  a  primary,  rarely  as  a  secondary 
formation,  especially  in  connection  with  the  alimentary  canal. 

The  progress  of  hepatic  cancer  is  generally  very  rapid,  and  the  disease 
is  rarely  prolonged  beyond  a  year. 

VI.  CIRRHOSIS  OF  THE  LIVER. 

etiology  and  Pathology. — -Cirrhotic  changes  in  the  liver  occur 
under  several  conditions,  which  will  be  presently  noted.    As  an  inde- 
pendent disease  two  distinct  forms  of  cirrhosis    are  now  commonly 
recognized,  namely,  the  atrophic  and  the  hypertrophic,  hut  there  is  no  ab- 
solute distinction  between  them.  Atrophic  cirrhosis,  which  is  the  ordinary 
form,  is  iisually  regarded   as  resulting  from    a    chronic  interstitial 
inflammation,  extending  into  the  minutest  portal  canals,  and  leadiug  to 
proliferation  of  cellular  tissue  between  the  lobules ;  or  to  the  formation 
of  an  exudation,  which  iindergoes  organization  and  then  contracts,  with 
consequent  pressure  upon  and  obliteration  of  the  vessels,  and  atrophy  of 
the  secreting  elements.    Some  authorities  have  attributed  cirrhosis  to  a 
constitutional  diathesis,  characterized  by  the  formation  of  a  fibroid  tissue 
in  difi^erent  organs  and  structures  of  the  body,  of  which  the  morbid 
change  in  the  liver  constitutes  but  a  local  development ;  while  still  others 
have  regarded  the  disease  as  commencing  in  degeneration  and  destruction 
of  the  secreting  cells,  the  diicts,  vessels,  and  connective  tissue  remaining, 
this  process  being  followed  or  not  by  proliferation  of  the  last-mentioned 
tissue.    The  important  exciting  cause  of  ordinary  cirrhosis  is  abuse  of 
alcohol,  and  especially  habitual  indulgence  in  ardent  spirits  on  an  em^Dty 
stomach — alcoholic  cirrhosis — hence  the  common  name  gin-drinker  s  liver. 
The  complaint,  however,  is  certainly  occasionally  met  with  where  there 
is  no  history  of  intemperance,  and  it  has  then  been  attributed  to  the 
mfluence  of  malaria  or  prolonged  heat;  to  the  abuse  of  hot  condiments 
and  various  articles  of  diet ;  to  the  circulation  of  ptomaines,  alkaloids, 
or  other  products  of  faulty  digestion  ;  or  to  the  extension  of  a  localized 
peritoneal  inflammation.    The  complaint  is  chiefly  met  with  between  30 
and  50  years  of  age,  being  rare  in  vouth,  and  not  common  in  advanced 
life.    It  is  now  a  familiar  fact,  however,  that  cirrhosis  of  the  liver  may 
be  met  with  even  in  young  children.    Such  cases  may  be  due  to  alcohol 
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or  syphilis,  but  when  these  causes  cannot  be  traced,  it  has  been  suggested 
that  the  condition  may  be  the  result  of  an  acute  interstitial  hepatitis, 
associated  with  scarlatina  or  other  acute  infectious  disease.  Males 
suffer  more  frequently  from  cirrhosis  than  females;  and  also  those 
persons  who,  from  their  occupation  or  in  any  other  way,  are  more 
exposed  to  the  ordinary  exciting  cause  of  the  disease. 

With  regard  to  hijper trophic  cirrhosis,  it  has  been  affirmed  that  there  is 
no  distinct  {Etiological  relation  between  tliis  complaint  and  abuse  of 
alcohol.  The  cases  which  have  come  under  my  notice,  however,  have 
been  clearly  traceable  to  this  cause. 

Anatomical  Characters. — In  the  advanced  stage  of  ntrojihic  cirrhosis 
the  morbid  appearances  are  very  characteristic.  The  liver  is  greatly 
contracted,  wasted,  and  diminished  in  weight,  being  sometimes  reduced 
even  to  -|  or  \  the  normal,  the  left  lobe  and  edge  being  especially  affected, 
the  latter  being  often  merely  a  thin  fibrous  rim.  At  the  same  time  the 
organ  is  heavy  in  proportion  to  its  size.  The  general  form  is  frequently 
somewhat  rounded.  The  surface  is  very  pale,  and  is  covered  more  or 
less  with  roundish  prominences,  varying  in  size  from  minute  granules  to 
projections  or  knobs  measuring  j  to  f  an  inch  or  even  more  in  diameter, 
like  hob-nails — hence  the  names  granular  a,\\A  hobnailed  liver.  They  may 
be  tolerably  uniform  in  size,  but  are  more  commonly  unequal.  Local 
puckerings  or  depressions  are  also  often  observed.  The  capsule  is 
thickened,  opaque,  and  inseparable  ;  while  local  peritoneal  adhesions  to 
the  diaphragm  and  other  structures,  as  well  as  fibrous  thickenings,  are 
almost  constant.  The  consistence  is  remarkably  dense,  firm,  tough,  and 
leathery  as  a  rule,  which  is  best  realized  on  making  a  section.  This 
exhibits  the  same  granular  appearance  as  the  surface,  and  sometimes  in 
a  much  more  marked  degree.  The  colour  is  generally  a  mixture  of  dirty- 
white  or  greyish  and  yellow  ;  the  former  being  arranged  in  lines  or  bands 
of  different  widths,  sometimes  extending  over  considerable  tracts ;  the 
latter,  which  varies  in  exact  tint,  being  in  some  specimens  bright  yellow, 
in  others  almost  brownish,  corresponding  to  the  granulations.  The  name 
cirrhosis  is  derived  from  this  yellow  appearance.  In  extreme  cases,  how- 
ever, but  little  of  this  colour  is  evident. 

The  intimate  changes  in  structure,  and  the  microscopical  appearances 
in  ciri'hosis  of  the  liver  must  now  be  considered.  The  n-hite  tissue  is 
generally  supposed  to  be  made  up  mainly  either  of  fully-developed 
fibrous  tissue  ;  or  of  young  connective-tissue  elements  or  embryonic 
tissue  in  process  'of  development,  and  chiefly  resulting  fi'om  pro- 
liferation. It  has,  however,  been  described  as  consisting  in  some 
instances  of  the  remains  of  the  vessels,  ducts,  and  other  tissues  which 
have  not  undergone  destruction.  The  fibi'ous  tissue  infiltrates  the  liver, 
occupying  chiefly  the  capsule  of  Glisson  surrounding  the  smaller 
branches  of  the  portal  vein,  and  the  vaginal  veins,  and  extending  thence 
more  or  less  into  the  interlobular  spaces.  Generally  this  material 
])resents  numerous  new  vessels  running  through  it,  Avhicli  are  stated  by 
Frerichs  to  be  derived  from  the  hepatic  artery;  and  although  they 
have  some  communication  with  the  portal  vein,  they  seem  to  be  chiefly 
intended  for  the  nutrition  of  the  liver  and  the  secretion  of  bile.  The 
yellmv  nodules  correspond  to  lobules  or  groups  of  lobules  which  have 
not  yet  completely  disappeared.  The  colour  is  chiefly  due  to  stasis  of 
bile,  owing  to  pressure  upon  the  minute  ducts  ;  it  partly  results,  however, 
from  fatty  degeneration  of  the  cells.  A  large  proportion  of  these  cells 
have  become  Avholly  destroyed,  and  most  of  those  which  remain  are 
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•greatly  altered,  appearing-  shrunken  or  fatty,  or  containing  pigment- 
o-ranules.  The  degeneration  begins  at  the  circumference  of  the  lobules, 
extends  towards  their  interior.  The  fibroid  change  rarely  involves 
the  hepatic  lobules  themselves,  but  the  changes  in  them  are  due  to  the 
o-i-adual  compression  to  which  they  are  exposed  by  the  contracting  tissue. 
The  vessels  present  important  changes.  Many  of  the  smaller  branches  of 
the  portal  vein  are  compressed  or  obliterated,  and  its  capillaries  are 
destroyed,  so  that  injection  of  them  from  the  main  trunk  is  impossible. 
This  trunk  and  the  larger  branches  are  often  dilated,  and  may  be 
occupied  by  thrombi.  Sometimes  a  considerable  branch  of  the  vein  is 
compressed.  The  hepatic  artery  is  also  commonly  dilated,  and  new 
capillaries  form  in  the  fibrous  tissue  ;  frequently  black  pigment  is  found 
in  its  branches.  The  chief  divisions  of  the  hepatic  vein  are  not  altered, 
but  many  of  its  capillary  tributaries  are  obliterated,  and  the  communi- 
•cations  between  this  vessel -and  the  portal  system  are  more  or  less 
destroyed.  The  remaining  capillaries  ai'e  commonly  in  a  state  of  fatty 
degeneration. 

The  degree  to  which  the  changes  just  described  are  observed  neces- 
sarily diifers  considerably  accoi'ding  to  the  stage  of  the  disease.  In  the 
earliest  period  no  doubt  the  liver  is  enlarged,  and  it  may  continue  so 
for  a  long  time.  At  this  time  the  granular  appearance  is  absent  or  but 
slightly  marked ;  while  the  entire  organ  is  congested,  and  is  described 
as  being  occupied  by  a  succu.lent,  vascular,  greyish  material,  consisting- 
of  young  connective-tissue  elements. 

In  some  instances  a  liver  which  is  the  seat  of  atrophic  cirrhosis  is 
^actually  enlarged,  owing  to  the  co-existence  of  fatty  or  lardaceous 
•disease.  Indeed  a  form  of  fatty  cirrhosis  is  described  by  some  writers, 
which  is  smooth  or  but  slightly  granular,  anfemic,  yellowish-white, 
fii'm,  and  resistant  to  the  knife,  the  microscope  showing  a  great  increase 
of  connective-tissue.    It  is  chiefly  met  with  in  beer-drinkers. 

Hypertrophic  cirrhosis  presents  different  characters  from  those  of  the 
atrophic  form.  The  liver  is  enlarged  throughout,  and  may  reach 
twice  or  three  times  its  natui-al  size,  being  also  much  increased  in 
weight.  It  retains  its  normal  shape  and  outline,  and  is  tolerably 
smooth,  but  may  be  more  or  less  irregular  or  somewhat  hobnailed. 
The  organ  is  very  dense.  On  section  it  is  seen  that  either  embryonic 
tissue  or  fibroid  tissue  infiltrates  it  in  a  diffused  manner.  In  some  parts 
only  dense  fibrous  tissue  may  be  seen  ;  in  others  remnants  of  the  hepatic 
parenchyma  are  visible,  sometimes  considerable,  scattered  irregtilarly, 
and  of  a  colour  vai-ying  from  orange-yellow  to  green.  Hypertrophic 
cirrhosis  is  said  to  differ  fi-om  the  atrophic  form  in  that  the  change 
begins,  not  in  the  blood-vessels,  but  in  connection  with  the  interlobular 
branches  of  the  bile-ducts,  and  the  branches  occupying  the  peripheral 
parts  of  the  lobules,  from  which  it  extends,  and  only  involves  the  portal 
vessels  at  a  late  period  ;  it  also  tends  to  implicate  the  lobules  themselves. 
The  bile-ducts  become  greatly  dilated,  and  their  epithelium  increases 
to  an  extent  sufficient  to  block  up  the  smaller  ducts.  The  hepatic 
cells  become  atrophied,  fatty,  and  moi^e  or  less  filled  with  bile-pig- 
nieiit. 

The  effects  of  cirrhosis  outside  the  liver  are  highly  important,  and  are 
visible  on  post-mortem  examination,  being  mainly  those  already  men- 
tioned as  resulting  from  obstruction  of  the  portal  circulation.  Con- 
siderable anastomoses  form  in  course  of  time  between  the  luemorrhoidal 
vems;  and  also  between  the  superficial  branches  of  the  portal  vein  in 
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the  liver  and  tlie  veins  of  tlie  diaphi  af,na  and  alxloniinal  Avails,  tlii'ouf,^. 
peritoneal  adhesions,  and  along  the  suspensor^^  ligament. 

Changes  similar  to  those  observed  in  cirrhosi's  of  the  liver  are  not 
infrequently  met  Avitli  in  other  structures  at  the  same  time. 

A  brief  account  will  now  be  given  of  certain  otiicr  forms  of  ctnhoxis 
or  chronic  atrophy  of  the  liver  : — 

1.  As  the  result  of  long-continued  mechanical  congestion  from  heart- 
disease,  the  liver  contracts  and  presents  characters  mucli  resembliii'j 
those  of  true  cirrhosis,  but  there  is  an  important  difference,  and  the 
atrophy  is  rarely  so  marked  as  in  the  latter  disease.  The  changes  arc 
due  to  pressure  exerted  by  the  distended  tributaries  of  the  hepatic  vein 
upon  the  contiguous  cells,  causing  their  degeneration  ;  hence  the  centre  of 
the  lobules  becomes  first  wasted  and  depressed,  while  the  circumference 
remains  and  forms  granulations.  Ultimately  extensive  depressions  art- 
produced,  and  more  or  less  proliferation  of  connective  tissue  occurs. 
Attacks  of  chronic  peri-hepatitis  are  also  common,  which  inci-ease  the 
tendency  towards  atrophy  of  the  organ. 

2.  Dr.  Mui-chison  described  a  form  of  gramdar  atrophy,  generally 
independent  of  intemperance,  in  which  the  fibrous  tissue  is  not  increased,, 
and  the  liver  is  softer  than  in  health. 

3.  Atrophy  of  the  liver  may  result  from  adhesive  pyle-phlehitis,  in^ 
consequence  of  which  tlie  trunk  or  some  of  the  branches  of  the  portal 
vein  are  obliterated.  Cicatricial  retractions  are  observed  on  the  sur- 
face, with  corresponding  induration. 

4.  Another  form  of  contracted  liver  is  that  due  to  chronic  or 
repeated  attacks  of  peri-hepatitis,  which  leads  to  thickening  of  the  cap- 
sule, or  causes  pressure  upon  the  vessels,  while  fibrous  bands  pass  into 
the  interior,  but  there  is  no  granular  appearance. 

5.  Syphilis  may  lead  to  atrophy  of  the  liver,  either  by  exciting  jperi- 
hepatitts  or  simple  interstitial,  hepatitis ;  or  as  the  result  of  changes  in 
gummatous  deposits.    This  variety  will  be  specially  described. 

6.  The  last  variety  is  named  red  atrophy  by  Rokitansky,  or  chronic 
atrophy  by  Frerichs.  It  may  be  associated  Avith  the  dejiosit  of  pigment 
in  the  minute  vessels  of  the  liver,  especially  after  jirolonged  or  i-epeated 
attacks  of  malarial  fever;  or  it  sometimes  follows  ulceration  affecting 
the  alimentary  canal.  The  entire  organ  is  wasted,  but  the  condition 
differs  from  ordinary  cirrhosis  in  the  absence  of  any  granulations  on  the 
surface  ;  in  a  section  being  dark-broAvn  or  bluish-red  and  homogeneous, 
there  being  little  or  no  indication  of  lobules ;  and  in  the  consistence 
being  less  firm.  The  hepatic  cells  are  often  diminished  in  size,  and 
filled  with  broAvn  pigment-granules.  The  ramifications  of  the  portal 
vein  are  destroyed,  its  branches  ending  in  coecal  club-shaped  extremities. 

Symptoms. — In  all  the  different  forms  of  contracted  liver  just  de- 
scribed, the  chief  diagnostic  clinical  indications  are  derived  from  the 
evidences  of  interference  witli  the  portal  circulation;  and  fi'om  the 
signs  afforded  on  physical  examination.  There  are,  however,  additional 
symptoms  resulting  from  derangement  of  the  secretory  function  of  the 
liver;  and  others  evidencing  more  or  less  marked  constitutional  dis- 
tui'bance. 

In  the  early  stage  of  atrophic  cirrhosis  it  is  customary  to  describe  a 
train  of  symptoms' Avhich  set  in  insidiously  as  a  rule,  but  in  reality  they 
are  merely  those  of  congestion  of  the  liver  with  gastro-enterio  disordei-. 
such  as  local  discomfort  or  uneasiness  ;  dyspeptic  disturbances  ;  sickness 
or  retching,  especially  in  the  morning;  and  constipation  or  diarrha'iu. 
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Altlioiigli  ifc  might  be  suspected  that  cirrhosis  was  being  set  up,  should 
such  symptoms  arise  in  association  with  abase  of  alcohol,  there  is  nothing 
oliaracteristic  about  them.  Occasionally  the  disease  begins  with  severe 
local  symptoms,  indicating  acute  hepatic  congestion,  catarrh  of  the  bile- 
ducts,  and  gastro-enteritis,  accompanied  with  pyrexia.  For  a  time  there 
are  physical  signs  of  enlargement  of  the  liver.  As  the  case  advances 
more  or  less  of  the  consequences  of  portal  obstruction  are  observed, 
namely,  ascites,  often  extreme  in  amount;  enlargement  of  the  super- 
iicial  veins  of  the  upper  pai-t  of  the  abdomen,  especially  on  the  right 
side  ;  gastro-enteric  congestion  and  catarrh  ;  occasionally  hajmorrhage 
from  the  stomach  or  intestines ;  liEemorrhoids  ;  and  enlargement  of  the 
spleen.  Digestive  disturbances  are  usually  prominent,  being  due  both 
to  the  state  of  the  alimentary  canal,  and  to  deficiency  or  unhealthy 
(juality  of  the  bile.  Although  painful  sensations  over  the  hepatic 
region  are.  sometimes  present  in  the  early  stages,  Avhen  the  disease  is 
advanced  there  is  rarely  much  uneasiness,  if  any ;  there  may  be  local 
tenderness,  which  is  chiefly  due  to  peritonitis  or  peii-hepatitis.  Jaundice 
also  is  but  seldom  a  prominent  symptom,  being  often  entirely  absent,  but 
more  or  less  yellow  discoloration  is  observed  in  many  cases  from  time  to 
time,  especially  at  the  eai'ly  period,  mainly  due  to  hepatic  congestion, 
catarrh  of  the  ducts,  or  pressure  of  enlarged  glands  in  the  portal  fissure 
upon  the  maiu  duct.  Extreme  jaundice  occasionally  results  from  peri- 
hepatitis ;  or  it  appears  towards  the  termination  of  a  case  of  cirrhosis, 
where  there  is  no  obstruction.  The  stools  almost  always  contain  more 
or  less  bile. 

Hypertrophic  cirrhosis  is  said  to  differ  clinically  from  the  atrophic 
form  in  that  jaundice  is  an  early  and  marked  symptom,  often  becoming- 
very  intense,  and  being  persistent,  though  variable  in  degree  ;  while  the 
signs  of  portal  obstruction  are  either  absent,  or  only  come  on  at  a  late 
period,  and  even  then  the  ascites  is  slight.  Cerebral  and  other  toxgemic 
symptoms  are  also  prominent.  The  spleen  is  genei^ally  enlarged.  In 
my  experience  of  cases  of  hypertrophic  cirrhosis  the  distinctions  just 
mentioned  have  been  by-no-means  constant,  but  they  are  in  some 
instances  well-marked. 

Physical  signs. — The  signs  of  atrophic  cirrhosis  are: — 1.  Diminution 
in  area  of  hepatic  dulness,  in  proportion  to  the  degi-ee  of  contraction. 
2.  Granulation  or  nodulation  of  the  surface  of  the  liver,  with  a  feeling 
of  hardness ;  in  short,  the  tactile  characters  described  under  the  morbid 
anatomy.  Sometimes  the  edge  of  the  liver  can  be  grasped  between  the 
thumb  and  fingers,  and  the  changes  thus  readily  recognized.  3.  Occa- 
sionally friction-sound  on  deep  respiration.  Ascites  often  obscures  the 
examination,  but  under  such  circumstances  the  organ  can  frequently  be 
easily  felt  after  paracentesis  ;  or  even  by  suddenly  "  dipping  "  down  upon 
it.  It  must  be  remembered  that  in  some  instances  the  liver  is  not 
materially  altered  in  dimensions,  or  that  it  may  even  be  somewhat  in- 
creased in  size,  but  the  nodulated  sui^face  can  then  generally  be  readily 
recognized.  In  the  hypertrophic  form  of  cirrhosis  the  liver  is  found  by 
palpation  and  pei^cussion  to  be  more  or  less  enlarged,  sometimes  enor- 
mously ;  regular  in  form,  with  a  sharp  anterior  margin  ;  and  very  hard. 

Tlie  constitutional  symptoms  are  frequently  very  marked  in  advanced 
cases  of  cirrhosis,  there  being  considerable  emaciation  and  weakness;  a 
peculiar  sallow,  earthy  complexion,  often  accompanied  with  enlarge- 
ment of  the  facial  vcTinles ;  a  dry  harsh  skin ;  and  general  flabbi- 
ness  of  tissues.    Purpuric  spots  and  blotches  on  the  skin  are  somotimes 
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Visible,  and  there  may  be  extensive  cccbymoses  ;  or  bsemorrhages  from 
mucous  surfaces  may  take  place.  The  urine  often  yields  sediments  f.f 
nric  acid  and  urates,  and  uroerythrin  is  present  in  some  cases. 

Course  and  Terminations. — The  progress  of  cirrhosis  is  generally  very 
chronic,  but  it  may  run  a  tolerably  rapid  course  from  the  first  appear- 
ance of  distinctive  symptoms.  Sometimes,  even  after  serious  symp- 
toms have  appeared,  great  improvement  may  take  place,  so  that  the 
patient  may  feel  as  if  almost  or  quite  restored  to  health,  and  may  live 
for  many  years  if  he  exercises  proper  care.  In  most  cases,  however,, 
cirrhosis  leads  to  a  fatal  issue.  The  chief  modes  of  death  are  from 
gradual  asthenia  and  exhaustion ;  jaundice  with  typhoid  and  cerebral 
symptoms  ;  lung-complications  ;  acute  peritonitis  ;  or  haemorrhage  from 
the  alimentary  canal.  It  must  be  remembered  that  the  more  serious  of 
these  events  are  liable  to  occur  at  any  time. 

The  other  forms  of  contracted  liver  only  difPer  clinically  from  atrophic 
cirrhosis  in  the  circumstances  under  Avhich  they  arise ;  and  in  the 
jJhysical  characters  presented  by  the  liver  on  palpation,  if  the  organ  can 
be  felt.  In  the  variety  due  to  peri-hepatitis,  considerable  pain  and  tender- 
ness are  generally  complained  of  from  time  to  time. 

VII.  SYPHILITIC  DISEASE. 

The  morbid  conditions  of  the  liver  which  may  result  from  s^-philis 
are  : — I.  Albuminoid  disease.  2.  Peri-hepatitis  and  its  consequences. 
3.  Simple  interstitial  hepatitis,  leading  to  general  atrophy  and  indura-^ 
tion.  4.  Gummatous  hepatitis,  in  which  syphilitic  gummata  are  formed 
more  or  less  extensively,  undergoing  degenerative  changes,  and  becom- 
ing surrounded  by  a  dense  fibroid  tissue,  from  which  processes  extend 
towards  the  surface  of  the  organ  in  various  directions.  These  groAvths  are 
rounded  or  irregular  in  form ;  usually  numerous,  and  often  grouped  in 
clusters  ;  of  variable  size,  from  a  pin's  head  to  a  chestnut ;  opaque  and  buft- 
coloured  ;  and  very  tough.  They  may  soften  in  the  centi'e,  or  become 
calcified  or  absorbed.  The  liver-tissue  is  more  or  less  extensively 
destroyed ;  and  deejD  cicatricial  depressions  or  furrows  are  seen  on  the 
surface  of  the  organ,  giving  rise  to  a  lobulated  appearance.  During  life 
the  characters  of  the  liver  may  often  be  determined  hj  physical  examina- 
tion, ill  the  gummatous  form  the  organ  becoming  enlarged  slowly,  until 
it  may  ultimately  reach  an  enormous  size ;  at  the  same  time  being- 
irregular  in  form.  Pain  is  frequently  experienced,  with  tenderness  ;  and 
sometimes  signs  of  obstruction  of  the  bile-ducts  and  portal  vein  appear. 
There  may  be  such  mai-ked  wasting  accompanied  with  cachectic  symp- 
toms that,  taken  Avitli  a  much  enlarged  and  nodular  liver,  cancer  may 
be  simulated.    The  progress  is  usually  very  chronic. 

VIII.  MISCELLANEOUS  AFFECTIONS. 

It  will  suffice  to  mention  the  following  morbid  conditions  which  may 
affect  the  liver  : — 1.  TuiiERCULOSis. — Tubercle  is  usually  observed  in  the 
liA^er  only  in  connection  with  general  acute  miliary  tuberculosis.  Occa- 
sionall}'  it  is  secondary  to  chronic  tubercular  disease  in  other  parts,  and 
is  accompanied  with  cirrhotic  changes.  The  tubercle  may  break  down 
and  form  small  cavities.  Clinically  the  disease  cannot  be  recognized 
with  any  certainty.  The  liver  is  usually  enlarged.  2.  RiciCETy  livek. — 
Enlargement  of  the  liver  associated  with  rickets  has  been  sufficiently 
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discussed  under  tbat  disease.  3.  Nuw  growths. — In  addition  to  growths 
in  the  liver  ah-eady  discussed,  the  following  may  be  met  with  : — Non- 
parasitic cysts,  single  or  multiple ;  dermoid  cysts  ;  erectile  tumour  or 
ano-ioma  ;  lymphatic  formations  ;  adenoma,  fibroma,  myxoma,  or  glioma. 
These  cannot  be  detected  during  life. 

IX   GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT 
OF  CHRONIC  HEPATIC  AFFECTIONS. 

I.  Diagnosis. — The  main  factors  which  assist  in  the  diagnosis  of 
chronic  hepatic  diseases,  both  from  other  affections  and  from  each 
other,  are  as  follows : — I.  The  general  history  of  the  patient  may  reveal 
some  known  cause  of  cei"tain  liver-complaints,  especially  abuse  of 
alcohol ;  over-eating,  with  deficient  exercise  and  general  luxurious 
habits  ;  prolonged  residence  in  ti^opical  climates  or  in  malarial  districts  ; 
the  previous  occurrence  of  dysentery  or  ague ;  or  syphilitic  infection. 
Family  history  may  afford  some  aid  in  diagnosis,  especially  if  indicating 
a  cancerous  taint;  while  in  some  cases  the  age  and  sex  of  the  patient 
also  deserve  consideration.  2.  The  constitidional  condition  is  highly 
important.  Thus  there  may  be  some  disease  with  which  lardaceons 
or  fatty  liver  is  likely  to  be  associated  ;  or  signs  of  the  cancerous 
cachexia,  of  syphilis,  or  of  cirrhosis  may  be  evident.  On  the  other 
hand,  the  absence  of  any  constitutional  disorder  is  sometimes  service- 
able in  diagnosis.  3.  The  presence  or  absence  of  symptoms  referable 
to  the  hepatic  system,  as  well  as  their  nature,  intensity,  and  the  history 
of  their  progress,  deserve  careful  attention,  especially  as  regards  pain 
and  tenderness;  jaundice;  and  ascites  or  other  evidences  of  portal 
obstruction.  4.  Physical  examination  is,  of  course,  of  essential  value. 
This  will  be  presently  more  fully  alluded  to.  5.  The  state  of  other 
organs  may  afford  much  aid  in  diagnosis,  especially  by  revealing  local 
manifestations  of  some  constitutional  disease,  for  instance,  cancer  of 
the  stomach,  or  waxy  kidney ;  or  of  some  morbid  condition  with 
which  hepatic  changes  are  likely  to  be  associated,  especially  ulcera- 
tion in  some  part  of  the  alimentary  canal,  gasti-o-enteric  catarrh,  or 
disease  of  the  heart  obstructing  the  circulation.  6.  The  rapidity 
of  the  progress  of  the  case  up  to  the  time  when  it  is  first  seen ;  its  subse- 
quent course  ;  and  the  results  of  treatment,  are  to  be  taken  into  account 
in  doubtful  cases. 

Physical  examination  demands  special  attention,  particularly  in  detect- 
ing and  making  out  the  characters  of  enlargements  or  contractions  of 
the  liver ;  and  of  enlargements  of  the  gall-bladder.  For  differential 
diagno.sis  of  hepatic  enlargements  the  following  points  must  be  noted, 
and  in  the  description  of  each  individual  disease  an  endeavour  has  been 
made  to  arrange  the  characters  in  the  same  order: — a.  The  extent, 
direction,  and  rapidity  of  growth.  h.  Whether  the  liver  is  normal  in 
shape  and  outline  ;  or  if  it  presents  px-ominent  outgrowths  or  irregu- 
larities, c.  The  conditions  of  the  surface  and  margins,  as  to  smoothness, 
nodulation,  etc.  d.  The  degree  of  resistance  and  other  sensations 
afforded  by  the  liver  generally,  as  well  as  by  any  special  prominences, 
including  fluctuation  and  hydatid-fremitus.  e.  Whether  there  is  any 
evidence  of  local  peritonitis,  indicated  by  friction-fremitus  or  sound, 
or  by  adhesion  of  the  liver  with  the  abdominal  wall.  /.  Now  and  then 
it  is  requisite  to  use  the  exploratory  trochar  or  aspirateur  for  diagnostic 
purposes.     The  characters  to  be  observed  in  connection  Avith  contractions 
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of  the  liver,  and  abnoi^mal  conditions  of  the  gall-hladder,  have  been 
sufficiently  indicated  in  their  respective  descriptions.  It  is  necessary  to 
add  with  regard  to  the  gall-bladder,  that  it  shonld  always  be  noticed 
whether  this  is  aliei-ed  alone  or  along  with  llie  liver,  and  vice  versa. 

It  may  be  useful  to  enumerate  here  the  causes  of  enlarged  liver.  The 
ordinary  forms  are  due  to  : — 1.  Congestion,  "  especially  mechanical. 
2.  Accumulation  of  bile  and  its  consequences.  8.  Albuminoid  disease. 
4.  Fatty  infiltration.  5.  Hydatid  disease.  6.  Malignant  or  other 
growths.  7.  Acute  hepatitis,  especially  when  ending  in  suppuration. 
8.  Cirrhosis  in  its  eai-ly  stage  ;  and  the  hypertrophic  form.  As  rare 
causes  may  be  mentioned  : — 9.  Simple  hypei-trophy.  10.  Syphilitic 
gummatous  hepatitis.  11.  Tubercular  disease.  12.  Lymphatic  forma- 
tions. 13.  A  peculiar  enlargement  associated  with  vitiligoidea. 
14.  Hickets.  It  must  be  remembered  that  the  liver  may  be  enlarged  by 
a  combination  of  certain  of  the  conditions  just  mentioned. 

The  chief  practical  difficulties  in  arriving  at  a  diagnosis  which  have 
come  under  my  notice  are  as  follows :—  1.  Hepatic  enlargement,  and 
sometimes  even  changes  in  shape  and  other  chai^acters  of  the  liver,  may 
be  simulated  by  the  normally  large  size  of  the  organ  in  children  ; 
congenital  malformation  ;  the  effects  of  pressure  by  a  rickety  or 
otherwise  deformed  thorax,  or  as  the  result  of  tight-lacing;  depres- 
sion by  various  morbid  conditions  within  the  chest,  especially 
pleuritic  effusion,  and  tumours  or  other  causes  of  downward  dis- 
placement, which  may  be  acute ;  or  elevation  towards  the  chest 
by  abnormal  conditions  within  the  abdomen.  On  the  other  hand, 
morbid  changes  affecting  the  liver  may  be  obscured  by  di.steusion  of 
the  stomach  or  colon  with  gas,  which  may  even  give  rise  to  signs 
simulating  atrophy  of  the  organ.  The  liver  is  also  occasionally  displaced 
in  such  a  way  that  its  edge  comes  directly  forwards,  so  that  atrophy 
is  simulated.  In  rare  instances  this  organ  is  very  movable,  being 
felt  in  the  lower  part  of  the  abdomen,  and  its  position  being  altered  by 
manipulation  and  change  of  posture.  2.  Morbid  states  of  other  structures 
often  give  i-ise  to  signs  of  hepatic  mischief ;  or,  on  the  contrary,  they 
may  put  these  in  the  background.  Thus,  enlai-gement  of  the  liver  may 
be  simulated  by  a  rigid  and  contracted  state  of  the  right  rectus 
abdominis  muscle ;  inflammation  and  suppuration  in  the  abdominal 
walls  ;  accumulation  of  fteces  in  the  colon  ;  or  by  a  tumour  in  connection 
with  the  right  kidney,  supra-renal  capsule,  or  peritoneum,  especially  the 
great  omentum.  Again,  a  neighbouring  disease,  particularly  scirrhus  of 
the  head  of  the  pancreas,  often  interferes  with  the  escape  of  bile  from 
the  liver,  and  thus  leads  to  its  enlargement,  accompanied  with  jaundice. 
The  co-existence  of  ascites,  or  of  chronic  peritonitis  with  effusion, 
frequently  renders  physical  examination  unsatisfactory.  The  use  of  the 
aspirateur  is  then  most  serviceable,  in  order  to  remove  the  fluid ;  and 
also  the  plan  of  making  sudden  pressure  over  the  liver.  Not  uncorn- 
monly  disease  of  the  liver  is  obscured  by  symptoms  referable  to  a  morbid 
state,  of  some  other  organ,  for  example,  cancer  of  the  stomach  ;  and  it 
often  itself  gives  rise  to  serious  disturbance  of  the  alimentary  canal. 
Again,  the  liver  is  often  affected  along  with  other  organs  and 
structures  in  the  abdomen,  particularly  in  cases  of  cancer,  and 
then  it  is  frequently  impossible  to  make  out  distinctly  what  parts 
are  actually  involved.  It  is  sometimes  difficult  to  distinguish 
between  an  enlarged  liver  or  hepatic  tumour  and  pleuritic  effusion 
or  a  tumour  in  the  chest;  and  these  conditions  may  exist  together. 
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8.  Sometimes  tlic  liver  becomes  so  enormous,  especially  as  the  result 
of  hydatid  disease,  that  it  fills  the  abdomen,  and  hence  it  becomes 
impossible  to  determine  exactly  where  the  enlargement  commenced.  In 
such  cases  the  history  o£  its  growtli,  as  regards  tlie  region  from  which 
it  started  ;  and  perhaps  the  greater  prominence  of  the  enlargement  over 
the  hepatic  region,  may  clear  iip  the  difficulty.  4.  Tn  some  instances 
the  liver  is  the  seat  of  two  or  more  distinct  morbid  conditions,  the  signs 
being  modified  accordingly,  such  as  cirrhosis  with  fatty  or  albuminoid 
disease.  5.  With  regard  to  individual  diseases  of  this  oi'gan,  it  may  be 
mentioned  that  hydatid  kivionriR  liable  to  be  confounded  with  a  distended, 
gall-bladder ;  soft  cancer ;  right  pleuritic  effusion ;  hepatic  abscess 
which  has  become  chronic  ;  aneurism  ;  cystic  disease  of  the  kidney  ; 
liydatids  outside  the  liver  ;  or  peritoneal  effusion  limited  by  adhesions. 
Cancer  may  be  simulated  by  syphilitic  disease ;  waxy  liver,  especially 
if  combined  with  cirrhosis,  'or  if  some  parts  of  the  liver  are  more 
iiffected  than  others,  so  as  to  give  rise  to  local  projections  ;  other  forrus 
of  cirrhosis  attended  with  enlargement  ;  or  multilocular  hydatid 
disease. 

It  will  be  convenient  to  make  a  few  remarks  here  with  i-egard  to  pai^i 
referred  to  the  hepatic  region.  It  must  not  be  rashly  concluded  that 
this  is  connected  with  the  liver.  It  may  be  associated  with  painful 
affections  of  the  superficial  structui-es,  either  muscular  or  neuralgic  ; 
gastric  and  duodenal  disorders,  either  functional  or  organic ;  intestinal 
colic ;  accumulation  of  f^ces  in  the  colon ;  aneurismal,  pancreatic,  and 
other  tumours  pressing  on  the  nerves  ;  the  passage  of  a  renal  calculus; 
pleurisy ;  the  pain  met  with  in  hypochondriasis  ;  or  local  peiitonitis. 
Pain  associated  with  gall-stones  will  be  separately  dealt  with  later  on. 
Simple  hepatalgia  is  difficult  to  make  out  positively. 

II.  Prognosis. — The  prognosis  in  the  case  of  a  chronic  hepatic 
disease  depends  mainly  upon  the  nature  of  the  complaint;  the  degree  to 
which  the  functions  of  the  liver  are  interfered  with,  the  escape  of  its 
secretion  prevented,  or  its  circulation  impeded ;  the  constitutional 
condition  of  the  patient;  the  state  of  other  organs;  the  possibility  of 
removing  any  causes  which  may  be  keeping  up  the  disease ;  and  the 
results  of  treatment.  Fatty  and  lardaceous  disease  are  very  slow  in 
their  progress,  and  in  many  cases  do  not  seem  to  hasten  the  fatal  issue 
materially,  though  they  ai-e  but  little  amenable  to  treatment.  Cancer 
is  necessarily  fatal,  and  is  frequently  very  rapid  in  its  course,  especially 
when  of  the  softer  kind.  Hydatid  disease  is  markedly  chronic,  and 
usually  unattended  with  danger ;  while  it  may  be  cured  in  many  cases 
by  appropriate  treatment.  It  occasionally  proves  serious  in  consequence 
of  the  cj-st  ru'ptuiung,  or  becoming  inflamed  and  suppurating  ;  or 
through  some  of  its  contents  being  dischai'ged  into  the  bile-ducts,  block- 
ing them  up.  Syphilitic  liver  can  frequently  be  much  improved  by 
early  and  suitable  treatment.  The  different  forms  of  contracted  liver  are 
generally  serious  as  regards  their  ultimate  prognosis,  though  usually 
slow  in  their  progress.  I  desire,  however,  again  to  diuw  attention  to 
the  fact,  that  in  cases  of  cirrhosis,  if  the  ascites  can  be  permanently  got 
nd  of,  a  result  which  may  not  uncommonly  be  attained,  the  patient  may 
be  restored  to  comparatively  good  health,  and  may  live  for  many  years, 
taking  part  in  the  ordinary  avocations  of  daily  life,  even  in  cases  which 
appear  to  be  almost  hopeless.  It  must  be  remembered  that  serious  and 
sometimes  rapidly  fatal  hajmorrhage  from  the  alimentary  canal  is  liable 
to  occur  in  cirrhosis  of  the  liver. 
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III.  Tkkatment. — Tlie  management  of  cases  of  chronic  hepatic 
diseases  is  based  upon  very  simple  and  obvious  principles. 

1.  The  diet  needs  careful  supervision.  It  often  has  to  be  adapted  to 
some  constitutional  condition,  and  therefore  of  a  nutritious  character, 
containing-  abundant  protein  elements  ;  but  it  should  always  be  as  simple 
and  easily  digested  as  possible,  and  particular  caution  is  requisite  in 
the  nse  of  alcohol  or  hot  condiments,  of  fatty,  amylaceous,  and  saccha- 
rine substances,  and  of  rich  articles  of  diet  generally.  In  certain  con- 
ditions it  is  important  to  limit  the  consumption  of  nitrogenous  elements. 
In  man}^  cases  it  is  imperative  to  forbid  all  alcoholic  stimulants,  or 
only  to  allow  light  wines,  and  if  spirits  are  ever  needed,  they  should  be 
given  much  diluted,  and  in  restricted  quantities.  Anyone  who  is  ac- 
customed to  indulge  in  excess  of  alcohol,  and  particularly  in  ardent  spirits, 
mnst  be  impressed  with  the  absolute  necessity  of  relinquishing  this  habit. 
It  is  desirable  to  recommend  the  patient  to  take  an  abundance  of  salt 
with  food.  Sipping  fluids  is  said  to  increase  the  formation  of  bile,  and 
also  to  raise  the  pressure  under  which  it  is  secreted. 

2.  Hygienic  management  is  of  much  consequence  in  some  cases  of 
hepatic  disease.  In  addition  to  the  ordinary  measures  for  improving 
the  general  health,  the  points  which  claim  special  notice  are  removal 
from  a  tropical  climate,  or  from  a  malarial  district ;  cessation  of  sedentary 
and  luxurious  habits  generally,  a  sufficient  amount  of  exercise  in  the  open 
air  being  taken  daily  ;  and  the  maintenance  of  free  cutaneous  exci-e- 
tion,  by  the  aid  of  baths.  The  movements  of  the  diaphragm,  especially 
in  forced  respiration,  aid  in  the  expulsion  of  bile  from  the  liver,  hence 
brisk  exercise,  as  in  riding,  rowing,  climbing,  lawn-tennis,  etc.,  is  par- 
ticularly useful  in  certain  hepatic  aifections.  Massage  is  of  decided 
service  in  some  cases. 

3.  Treatment  directed  against  some  constitutional  condition  often 
proves  highly  serviceable,  and  it  may  have  a  direct  effect  upon  the  liver,, 
which  applies  particularly  to  fatty,  lardaceous,  and  syphilitic  disease. 
General  ionic  treatment,  as  well  as  the  use  of  remedies  for  improving 
the  quality  of  the  blood,  are  beneficial  in  many  cases,  such  as  the  various 
preparations  of  iron,  strychnine  or  nux  vomica,  or  mineral  acids  with 
vegetable  bitters.  Of  course  mercuxy  and  iodide  of  potassium  are  the 
remedies  indicated  for  syphilitic  disease. 

4.  The  emj)loyment  of  agents  acting  moi-e  esiDCcially  upon  the  hepatic 
apparatus,  particularly  cholagogues,  must  be  guided  by  the  circumstances 
of  each  case,  but  in  many  organic  affections  of  the  liver  they  are  not 
required,  and  it  is  a  great  mistake  to  administer  these  agents 
simply  because  this  organ  happens  to  be  diseased.  On  the  other 
hand,  in  suitable  cases  they  may  be  of  much  value,  when  judiciously 
given.  Mercurial  preparations  are  still  much  employed,  both  in 
functional  disorders  and  actual  diseases  of  the  hepatic  apparatus,, 
and  not  uncommonly  with  decided  advantage.  The  best  plan  of 
administering  mercury,  in  the  case  of  an  adult,  is  to  give  occasionally 
a  tolerably  full  dose  of  calomel  or  blue-pill,  either  alone,  or  combined 
with  the  compound  rhubarb  or  colocynth  pill  and  extract  of  henbane. 
A  combination  of  calomel  and  extract  of  conium  has  also  been  found 
very  useful.  For  children  gi-ey  powder  answers  best.  It  is  certainly 
injurious  to  fall  into  the  habit  of  constantly  taking  these  medicines.  A 
dose  of  resin  of  podophyllum  now  and  then  is  in  many  cases  very 
serviceable.  A  combination  of  nitro-muriatic  acid  with  extract  of 
taraxacum  enjoys  considerable  repute,  especially  in  the  treatment  of 
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congestion  of  the  liver,  and  of  the  earlier  stages  of  ciri-liosis.  Sir 
Raiiald  Martin  recommended  the  nitro -muriatic  acid  bath  (^i  of  strong- 
nitric,  and  5ij  of  hydrochloric  acid  to  a  gallon  of  water  at  90°  to  98*^  F.), 
in  which  the  feet  are  placed,  and  then  the  inside  of  the  upper  and  lower 
extremities,  as  well  as  the  abdomen,  are  sponged  over  freely.  This  bath 
seems  to  be  of  much  benefit  to  those  who  come  from  tropical  climates, 
suffering  from  disordered  liver.  Rutherford  found  euonymin  and  iridin 
very  efficient  remedies  in  the  treatment  of  "  biliousness  "  and  functional 
hepatic  derangement.  Chloride  of  ammonium  is  a  remedy  in  much 
repute  in  the  treatment  of  certain  chronic  hepatic  affections,  especially 
those  which  have  originated  in  tropical  climates. 

5.  Symptoms  referable  to  the  alimentary  canal  commonly  call  for 
treatment  in  connection  with  liver-diseases,  such  as  those  due  to  gastric 
or  enteric  catarrh,  constipation,  flatulence,  or  haemorrhage  ;  or  there  may 
be  co-exjsting  organic  disease  affecting  the  stomach  or  intestines,  such 
as  cancer.  These  conditions  mast  be  treated  by  the  usual  remedies, 
especially  by  alkalies  and  their  carbonates,  citrates,  tai^trates,  or  other 
vegetable  salts  ;  different  bitter  infusions  or  tinctures  ;  saline  aperients  ; 
and  saline  mineral  waters,  either  English  or  Continental.  It  is  very 
desirable  to  keej)  the  bowels  acting  as  regularly  as  possible,  thougli  the 
frequent  use  of  strong  purgatives  must  be  avoided.  It  is  often  a  good  plan 
to  combine  an  aperient  with  a  liepatic  stimulant  when  this  has  no  such 
action,  or  to  administer  one  subsequently,  in  order  to  expel  the  bile 
formed.  Should  there  be  haemorrhoids,  confection  of  senna  or  of  sulphur 
are  valuable  aperients. 

6.  The  two  prominent  symptoms  so  frequently  requiring  treatment 
in  liver-affections,  namely,  jaundice  and  ascites,  have  already  been 
fully  considered.  I  must,  however,  again  insist  upon  the  importance  of 
early  and  repeated  removal  of  the  fluid  by  paracentesis,  in  many  cases 
of  ascites  associated  with  cirrhosis,  with  the  object  of  curing  this  con- 
dition. 

7.  Local  applications  are  often  of  service  in  chronic  hepatic  affections, 
especially  to  relieve  pain  and  congestion.  They  include  chiefly  dry 
heat ;  poultices  and  fomentations,  to  which  anodynes  may  be  added ; 
sinapisms  ;  anodyne  plasters  ;  dry-cupping ;  or  the  removal  of  a  little 
blood  by  leeches  or  cupping.  Dr.  George  Harley  would  advocate  hepatic 
phlebotomy,  or  puncturing  the  liver  capsule,  in  certain  cases. 

8.  It  is  desirable  to  look  to  ihe  condition  of  other  organs,  and  treat 
them  if  required,  particularly  the  heart,  a  diseased  state  of  which  is  often 
the  immediate  cause  of  hepatic  symptoms.  The  kidneys  also  demand 
special  attention. 

9.  The  treatment  of  hydatid  tumour  requires  separate  consideration. 
For  th  e  cure  of  this  complaint  operative  interference  is  needed,  no  known 
di'ug  having  any  influence  upon  the  parasite,  and  a  spontaneous  cure 
being  extremely  rare.  It  is  only,  however,  when  the  growth  attains 
some  size,  and  becomes  a  source  of  trouble,  that  such  a  method  of  treat- 
ment is  indicated,  though  it  should  not  be  delayed  for  too  long  a 
period.  There  is  much  difference  of  opinion  as  to  the  most  efficient 
plan  of  operation.  The  principal  jnethods  advocated  are  : — I.  Evacua- 
tion of  the  fluid  by  the  aspirateur,  or  by  means  of  a  trochar  and 
cannula.  2.  Puncture  and  subsequent  injection  of  the  cyst  with  some 
irritating  liquid,  such  as  bile  or  tincture  of  iodine,  with  the  view  of 
exciting  inflammation.  3.  Removal  of  the  contents  through  a  largo 
incision.    4.  Gradual  opening  of  the  cyst,  by  the  repeated  application'of 
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caustic  potash  to  tlie  abdominal  wall,  over  the  most  prominent  part  of  the 
tumour.  This  plan  has  been  adopted  with  tlie  view  of  causing  adhesions 
to  form  with  the  abdominal  wall,  and  thus  preventing  the  escape  of  fluid 
•into  the  peritoneum;  and  it  has  also  been  resorted  to  for  the  same 
object  previous  to  puncture  with  the  trochar.  5.  Acupuncture  and 
electrolysis,  the  tumour  being  punctured  with  needles,  and  a  series  of 
■electric  shocks  transmitted  through  it.  Some  authorities  assert  that  all 
•that  is  necessary  is  to  evacuate  the  fluid,  and  then  the  parasite  will 
die.  Others  consider  that  it  is  requisite  to  excite  inflammation. 
The  balance  of  evidence  seems  to  be  certainly  in  favour  of  the  more 
simple  methods.  Some  recommend  the  employment  of  a  very  small 
trochai-,  others  of  a  large  one ;  again,  there  is  a  difference  of  opinion 
xis  to  whether  it  is  necessary  to  remove  the  whole  of  the  fluid  or  not, 
some  even  using  an  exhausting  syringe  to  draw  this  off.  Murchison 
advocated  the  employment  of  a  very  fine  trochar,  and  advised  that  the 
■cannula  should  be  removed  before  tlie  whole  of  the  fluid  has  been  drawn 
off,  or  as  soon  as  it  ceases  to  flow  in  a  full  stream,  first  passing  a  wire 
through  the  tube  to  ascertain  that  it  is  not  stopped  up  by  a  hydatid 
vesicle.  The  object  of  this  plan  is  to  prevent  the  entrance  of  air,  which 
is  one  of  the  main  dangers,  as  it  tends  to  set  up  suppuration.  Another 
danger  is  the  escape  of  fluid  into  the  peritoneum  ;  and  in  order  to  pre- 
vent this  mishap,  pressure  should  be  made  over  the  punctured  portion  of 
the  abdomen  duiing  the  removal  of  the  cannula.  The  opening  .should  be 
made  over  the  most  prominent  part  of  the  tumour.  The  administration 
of  chloroform  is  not  advisable,  but  local  auEesthesia  may  be  induced. 
After  the  operation  the  opening  is  to  be  closed  with  lint  steeped  in  col- 
lodion, over  which  a  compress  and  bandage  should  be  applied.  Ab.solute 
rest  is  necessary  for  two  or  three  days  ;  and  an  opiate  should  be  given 
at  once,  and  repeated  if  necessary.  The  fluid  may  collect  again,  and  it 
may  be  requisite  to  repeat  the  opei-ation.  Murchison,  however,  cautions 
against  doing  this  too  soon,  as  the  enlargement  may  be  due  to  inflam- 
matory effusion.  In  cases  which  are  ultimately  successful,  a  consider- 
able degree  of  fulness  may  remain  for  some  months.  Should  the  tumour 
be  very  large,  its  walls  are  likely  to  be  thicker  and  less  elastic,  and  then 
it  appears  desirable  to  use  a  large  trochar.  A  free  incision  is  rarely 
indicated  except  when  suppuration  has  taken  place  ;  the  whole  of  the 
contents  of  the  hydatid  tumour  being  then  evacuated.  It  is  also  re- 
commended to  use  a  large  trochar  under  such  circumstances,  and  to 
leave  an  elastic  tube  in,  the  cyst  being  washed  out  with  carbolic  acid 
solution  or  other  antiseptic.  The  different  events  which  may  happen 
in  connection  with  hydatid  tumour  must  be  treated  on  ordinary 
principles. 

In  those  countries  where  hydatid  disease  is  prevalent,  prophylactic 
measui'es  are  necessary,  namely,  to  prevent  dogs  from  feeding  on  the 
offal  of  sheep;  to  exclude  them  from  slaughter-houses;  to  give  them 
meat  thoroughly  boiled  ;  to  destroy  their  excreta  which  contain  tape- 
worms ;  and  to  physic  them  periodically  (Murchison). 
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CHAPTER  LII. 

AFFECTIONS  OF  TEE  GALL-BLADDER. 

General  Description. — The  morbid  conditions  to  wliicli  the  gall-Wadder 
is  liable  need  only  be  briefly  discussed.  Most  of  them  cause  enlargement 
of  the  organ,  and  it  is  important  to  be  able  to  recognize  the  distinctive 
clinical  characters  of  each  form  of  enlargement. 

1.  Distension  with  bile.— When  anything  obstructs  the  common  bile- 
duct,  such  as  a  gall-stone,  the  gall-bladder  becomes  filled  with  bile,  and 
may  attain  enormous  dimensions.  There  will  then  be  the  usual  signs 
of  obstructive  jaundice,  with  enlargement  of  the  liver;  while  the  gall- 
bladder is  perceptible  as  a  fluctuating  tumour,  som.etimes  reaching 
nearly  to  the  iliac  crest,  and  being  generally  somewhat  tender. 

2.  Acute  inflammation  and  suppukation. — The  mucous  membrane  of 
the  gall-bladder  is  liable  to  simple  catarrh,  or  to  croupous  or  diphtheritic- 
inflammation,  like  other  mucous  surfaces  ;  but  the  most  important  form 
of  acute  inflammation  is  that  which  is  attended  with  the  formation  of 
pus  in  its  interior,  which  particularly  resiilts  from  irritation  of  its 
mucous  membrane  by  gall-stones,  or  from  obstruction  of  the  cystic 
duct  by  these  bodies.  The  condition  is  clinically  indicated  by  a  very 
painful  and  tender  fluctuating  enlargement  of  the  gall-bladder,  which 
may  ultimately  assume  the  characters  of  an  abscess,  or  may  even  burst ; 
accompanied  with  marked  rigors  and  pyrexia,  the  latter  tending  to 
become  of  a  hectic  type.  The  inflammation  is  often  preceded  by  signs 
of  gall-stones  ;  but  there  is  neither  jaundice  nor  hepatic  enlargement  as  . 
a  rule. 

3.  Chronic  inflammation — Hydeops  vesica  kelle^ — Dropsy  of  thio 
GALL-BLADDER. — If  the  cystic  duct  is  obstructed  for  a  long  period,  the  gall- 
bladder may  become  gradually  dilated,  owing  to  the  accumulation  of  a 
clear,  serous  or  synovial-like  fluid,  the  product  of  unhealthy  secre- 
tion from  the  mucous  surface,  probably  partly  the  result  of  chronic 
catarrh  ;  while  its  Avails  become  much  thinned  and  atrophied.  The 
organ  is  more  or  less  distended,  and  often  attains  an  extreme  size  ;  but 
there  is  little  or  no  pain  or  fever  ;  while  jaundice  is  absent ;  and  the 
liver  is  not  enlarged.  Occasionally  the  course  of  events  is  different. 
The  liquid  portion  of  the  contents  of  the  gall-bladder  becomes  absorbed, 
leaving  an  inspissated  substance,  in  which  calcareous  salts  are  deposited  ; 
the  walls  undergo  thickening  and  contraction  from  chronic  inflamma- 
tion ;  and  ultimately  a  firm  puckered  mass  is  left,  enclosing  a  chalky 
pulp. 

4.  Accumulation  of  gall-stones. — G-all-stones  are  often  present  in  the 
gall-bladder,  without  affording  any  clinical  evidence  of  their  existence. 
Jn  some  instances,  howevei%  and  especially  Avhen  thej  are  very  numer- 
ous and  large,  they  cause  local  uneasy  or  painful  sensations,  which  are 
increased  after  food,  or  after  much  exertion  or  jolting;  as  well  as  reflex 
disturbance  of  the  stomach  and  other  joarts ;  and  sometimes  much 
general  discomfort  and  depression.    Occasionally  also  they  give  rise  to 
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severe  symptoms  from  time  to  time,  by  attempting  to  enter  the  cystic 
duct,  and  subsequently  falling  back  into  the  gall-bladder.  They  may 
Further  excite  infiammatioa  or  ulceration  of  the  mucous  surface,  the 
latter  ending  sometimes  in  perforation,  or  giving  rise  to  pyaemia.  In 
rare  instances  such  a  number  of  calculi  collect,  that  they  forma  tumour, 
oven  of  considerable  size,  having  the  general  characters  of  an  enlarged 
gall-bladder,  as  regards  position,  shape,  and  mobility,  but  presenting 
the  following  distinctive  characters : — a.  The  tumour  feels  hard  and 
sometimes  nodulated.  b.  On  palpation  a  peculiar  sensation  is  ex- 
perienced, owing  to  the  rubbing  together  of  the  calculi,  compared  to 
that  produced  by  grasping  a  bag  containing  nuts  or  pebbles,  c.  A 
corresponding  sound  may  be  heard  on  auscultation  ;  and  occasionally 
loud  rattling  is  perceptible  on  shaking  or  moving  the  patient.  Now 
and  then  local  peritonitis  is  excited  in  cases  of  this  kind,  so  that  the 
gall-bladder  becomes  adherent  and  fixed.  When  a  tumour  due  to  gall- 
stones exists,  there  are  necessarily  more  marked  subjective  sensations, 
such  as  weight  and  uneasiness,  especially  on  moving  from  side  to  side. 
The  progress  of  these  cases,  as  well  as  the  growth  of  the  enlargement, 
is  very  slow  and  gradual. 

5  Cancer. — The  signs  of  this  rare  disease  of  the  gall-bladder  are  : — 
a.  Lancinating  pains,  with  much  tenderness,  in  the  region  of  the  gall- 
bladder, h.  A  tumour,  having  more  or  less  of  the  characters  of  en- 
larged gall-bladder,  but  usually  feeling  firm,  resistant,  irregular  and 
nodulated,  without  the  peculiar  sensation  of  gall-stones  ;  being  adherent 
and  fixed;  and  growing  rapidly.  There  Sbve  always  evidences  of  cancer 
in  other  parts ;  with  well-marked  cancellous  cachexia.  The  liver  may 
be  involved  by  extension.  A  fistulous  communication  with  the  intestines 
is  often  established.  Gall-stones  are  usually  present  in  the  gall-bladder. 
Jaundice  and  vomiting  are  common  symptoms. 

Diagnosis. — Local  pain  or  other  sensations  may  draw  attention  to  the 
gall-bladder,  but  the  conditions  jiist  described  can  only  be  positively 
made  out  by  physical  examination,  if  at  all.  In  all  cases  of  jaundice 
from  obstruction  it  is  important  to  determine  whether  there  is  any 
accumulation  of  bile  in  this  organ. 

Treatment. — Inflammation  involving  the  gall-bladder,  from  whatever 
cause,  requires  the  application  of  poultices  and  fomentations.  If  pus 
forms,  or  if  in  chronic  cases  much  fluid  collects,  it  is  sometimes  requisite 
to  puncture  the  distended  organ,  and  allow  the  fluid  to  escape,  either 
leaving  an  external  fistula  afterwards,  or  closing  up  the  wound.  Any 
obstruction  interfering  with  the  escape  of  the  contents  of  the  gall-bladder 
must,  if  possible,  be  removed.  Bile-expellents  are  useful  to  empty  the 
organ.  Gholecrjstotomij  is  now  a  recognized  operation  for  the  removal 
of  gall-stones  retained  in  the  gall-bladder,  or  impacted  in  the  cystic 
duct.  Under  certain  special  circumstances  cholecystectomy,  or  entire 
removal  of  the  gall-bladder,  is  practised. 


GALL-STONES — BILIARY  CALCULI — CHOLELITHIASIS. 


815 


CHAPTER  LIII. 

GALL-STONES  -EILIAEY  CALCULI— CHOLELrTHIA.SIS. 

JEtiology  and  Pathology. — There  is  consider-able  uncertainty  as  to 
the  mode  of  origin  of  gall-stones.  The  chief  views  may  be  thus 
stated  : — 1.  That  they  are  merely  the  result  of  inspissation  and  concentra- 
tion of  bile.  2.  That  they  depend  upon  certain  biliary  ingredients  being 
in  excess,  especially  cholesterin  and  colouring  matters.  3.  That  the  bile 
has  some  abnormal  cJiemical  composition,  either  when  first  formed,  or  as 
the  consequence  of  subsequent  changes,  which  prevents  it  from  holding 
some  of  its  elements  in  solution,  and  hence  they  are  deposited.  Thus  cal- 
culi have  been  attributed  to  deficiency  of  soda,  with  excessive  acidity  of 
the  bile ;  excess  of  lime,  causing  a  separation  of  pigments  ;  decomposi- 
tion of  the  salts  of  sodium  with  the  biliary  acids  ;  or  decomposition  of  the 
biliary  acids  themselves,  with  consequent  precipitation  of  cholesterin 
and  pigments.  4.  That  they  oi'iginate  in  plugs  of  mucus,  epitlieliimv,  or 
foreign  bodies,  upon  which  the  ingredients  of  the  bile  are  afterwards 
deposited  as  a  nucleus.  It  is  highly  probable  that  each  of  these  views 
is  correct  in  different  cases,  and  when  once  the  formation  of  a  gall-stone 
has  commenced,  its  increase  may  be  due  to  some  other  cause  than  that 
which  originated  it  in  the  first  instance.  There  can  be  no  doubt  but 
that  a  catarrhal  state  of  the  gall-bladder  and  ducts  favours  the  produc- 
tion of  calculi,  either  by  inducing  stagnation  of  bile  ;  or,  as  some  believe, 
by  the  mucus  then  formed  favoiiinng  decomposition  of  this  secretion,  or 
impregnating  it  with  carbonate  of  lime.  This  decomposition  has  also 
been  attributed  by  Thudichum  to  the  absorption  of  some  ferment  from 
the  intestines. 

There  are  some  important  predisposing  causes  of  gall-stones,  namely, 
advanced  age  ;  the  female  sex  ;  sedentary  habits  ;  habitual  constipation  ; 
over-indulgence  in  animal  food,  in  starchy  or  saccharine  elements,  and 
in  alcoholic  stimulants ;  depressing  mental  influences ;  and  organic 
diseases  of  the  liver,  gall-bladder,  or  bile-ducts,  interfering*  with  the 
escape  of  bile.  Many  patients  suffering  from  cholelithiasis  are  more  or 
less  obese.  Tight-lacing  and  repeated  pregnancies  have  been  mentioned 
as  predisposing  causes.  Biliary  calculi  have  been  attributed  to  drinking- 
water  containing  excess  of  lime,  but  on  no  adequate  grounds. 

Anatomical  Characters. — By  far  the  most  frequent  original  seat  of 
biliary  calculi  is  the  gall-bladder,  but  they  may  also  be  formed  in  any 
portion  of  the  bile-ducts,  or  even  in  the  liver  itself.  The  number  varies 
from  one  to  hundreds  or  thousands  ;  usually  several  are  found.  There 
13  also  a  wide  range  as  to  size,  this  being  in  an  inverse  ratio  to  the 
number  ;  several  are  sometimes  cemented  together,  so  as  to  form  a  large 
concretion.  Originally  most  of  the  calculi  are  round  or  oval,  but  when 
numerous,  owing  to  mutual  friction  they  become  worn  and  angular, 
presenting  flat  or  concave  facets,  or  occasionally  actual  articulations. 
When  formed  in  the  ducts  they  exhibit  curious  shapes,  being  branclied 
or  coral-like.  As  a  rule  gall-stones  have  a  brownish  or  greenish-yellow 
colour,  and  are  opaque,  but  they  present  an  endless  variety  of  tints, 
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ranoing-  from  Avlute  to  black,  blue,  green,  red,  and  other  colours,  accord- 
ing to  tlieir  composition  ;  occasionally  they  are  somewhat  translucent. 
They  frequently  have  a  greasy  or  saponaceous  feel,  with  a  waxy,  brittle 
consistence,  being  readily  cut  or  crushed  ;  sometimes  they  are  very  firm. 
Most  of  them  sink  in  water  when  recent,  but  some  float,  and  most  gall- 
stones -will  do  so  after  having  been  dried.  The  structure  is  rarely  homo- 
geneous and  uniform.  In  the  majority  of  cases,  after  a  calculus  has 
existed  for  some  time  a  section  reveals  distinctly  three  parts,  named 
from  within  out — the  nucleus,  of  Avhich  there  maybe  more  than  one  ;  the 
hody,  -which  is  often  made  up  of  concentric  layers,  or  presents  a  radiated 
appearance  ;  and  the  corlex  or  crust,  this  being  usually  smooth  externally, 
but  occasionally  wrinkled,  rough,  or  even  tuberculated  and  wartv.  As 
a  rule  the  layers  become  lighter  in  colour  from  the  centre  towards  the 
circumference,  but  not  always.  Sometimes  a  fractured  hei^atic  calculus 
presents  a  crystalline  aspect.  The  chemical  composition  is  verv  vai'iable, 
but  the  most  common  ingredients  are  cholesterin  and  bile-pigments,  with 
a  little  lime  or  magnesia.  To  these  may  be  added  biliary  and  fatty  acids, 
generally  combined  -with  lime  ;  modified  bile-pigments  ;  phosphates  ;  car- 
bonates ;  salts  of  sodium  or  potassium  in  small  proportions ;  and  metals 
(iron,  copper,  and  manganese).  The  nucleus  is  often  made  up  of  mucus 
and  epithelium,  and  the  former  material  may  also  unite  the  different 
parts.  The  appearances  differ  according  to  the  composition,  which  is  not 
necessarily  unifoi'm  even  in  the  same  layer.  It  is  quite  impossible  to 
describe  the  characters  corresponding  to  the  various  ingi*edients,  but  it 
may  be  stated  generally  that,  in  proportion  to  the  amount  of  cholesterin 
-which  a  calculus  contains,  it  is  whiter,  more  transparent,  more  crystal- 
line or  radiated  and  lamellar,  and  of  lighter  specific  gravity. 

Biliary  sand  or  gravel  is  not  uncommonly  met  with,  consisting  either 
of  cholesterin,  bile-pigment,  or  black  pigmentary  matter. 

The  morbid  conditions  -which  are  liable  to  be  set  up  by  gall-stones 
maybe  stated  as  follows  : — 1.  Irritation,  inflammation,  sujopuration,  or 
ulceration,  -with  consequent  pyaemia  or  perfoi'ation,  aft'ecting  either  the 
gall-bladder  or  ducts.  Perfoi-ation  takes  place  in  different  directions, 
but  especially  into  the  stomach,  duodeimm,  or  peritoneum,  or  externally 
through  the  abdominal  -wall ;  rarely  into  the  colon,  portal  vein,  pleura, 
pelvis  of  the  right  kidney,  or  vagina.  Permanent  fistulse  may  be  left. 
2.  Inflammation  and  abscesses  in  the  liver,  if  the  calculi  are  lodged  thei-e ; 
or  the  formation  of  a  cyst  aroiind  them.  3.  Obstruction  of  some  of  the 
ducts  in  the  liver,  or  of  the  hepatic,  cystic,  or  common  bile-duct,  with  the 
usual  consequences.  4.  Obstruction  of  the  intestines  by  a  large  calculus 
or  an  agglomeration  of  gall-stones,  this  having  probably  entered  through 
a  fistulous  communication  from  the  gall-bladder.  5.  Inflammation, 
nlceration,  or  gangrene  of  the  bowel,  with  consequent  peritonitis  or 
perforation. 

Symptoms. — It  is  a  -well-known  fact  that  in  a  lax'ge  number  of  cases 
gall-stones  give  rise  to  no  symptoms  whatevei-,  being  found  in  the  gall- 
bladder at  the  post-mortem  examination.  Those  usually  met  with, 
and  -avhich  need  special  description,  are  the  symptoms  indicating  the 
passage  of  a  gall-stone  along  the  bile-duct  to  the  intestine — biliary  or 
hepatic  colic — these  being  usually  severe,  but  not  always.  An  attack  of 
hepatic  colic  begins  Avith  a  sudden  intense  pain  in  the  right  hypo- 
chondrinra,  which  is  in  some  cases  most  excruciating,  often  coming  on 
just  after  a  meal  or  after  eft'ort.  It  is  described  as  constricting, 
griping,  tearing,  burning,  or  boring,  and  shoots  over  the  abdoniciu 
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round  the  side  to  the  back,  or  towards  the  right    shoulder.  The 
patient  is  doubled  up  and  i"olls   about   just   as    in   ordinar}'  colic, 
o-roaning'  or  screaming,  and  pressing  upon  the  abdomen,  which  gives 
some  relief,  there  being  generally  no  tenderness  at  first.    The  pain 
may  subside,  leaving  a  dull  aching,  but  urgent  paroxysms  recur  at 
intervals.    The  attacks  are  accompanied  with  much  exhaustion  ;  signs  j 
of  collapse,  which  may  be  extremely  gi-ave  and  accompanied  with  j 
rigors ;  a  distressed  and  anxious  expression  of  countenance ;  faintness, 
which  may  end  in   actual  syncope ;  and  cramps  of  the  abdominal 
muscles.    There  is  no  pyrexia  usually,  but  occasionally  a  sharp  febrile 
pai'oxysm  occurs,  and  the  temperature  may  ultimately  reach  a  con-  ^ 
siderable  height,  and  be  followed  by  profuse  sweating.  Sympathetic 
vomiting  is  frequently  present ;  and  sometimes  hiccup  is  a  distressing  j 
symptom.    Among  occasional  symptoms  observed  are  spasmodic  tremors  > 
or  actual  convulsions,  and  severe  rigors.    In  the  course  of  a  day  or 
two,  or  even  sooner,  should  the  gall-stone  reach  the  common  duct,  the 
usual  signs  of  obstructive  jaundice  are  developed  as  a  rule,  which  may 
become  intense,  the  duration  of  the  jaundice  depending  upon  that  of  the 
obstruction.    When  the  calculus  reaches  the  duodenum  the  suffering 
generally  subsides  suddenly,  with  a  feeling  of  intense  relief,  and  then  i 
the  jaundice  gradually  disappears.    In  the  great  majority  of  cases  ' 
biliary  calculi  pass  along  the  intestinal  canal,  and  are  discharged  in  the 
fteces,  sometimes  in  great  numbers,  without  producing  any  further  ^ 
mischief,  and  they  may  be  detected  by  washing  the  stools  through  a 
sieve  or  through  muslin.    Very  rarely  they  pass  into  the  stomach,  and 
are  vomited. 

There  are  a  few  points  of  practical  importance  which  requii-e  comment.  ' 
The  intensity  of  the  pain  is  by-no-naeans  necessarily  in  proportion  to  the 
size  of  a  gall-stone,  but  depends  rather  upon  its  angular  shape.  It  usually  i 
diminishes  when  the  concretion  reaches  the  common  duct,  because  this 
is  larger  than  the  cystic  duct,  but  it  increases  again  as  the  orifice  into  i 
the  duodenum  is  approached.    Jaundice  is  not  a  necessary  accompani- 
ment, or  it  may  be  but  slight,  because  when  the  calculus  is  angular  in  < 
form  it  leaves  room  for  the  bile  to  flow  by,  or  its  passage  is  sometimes  I 
too  rapid  to  allow  of  the  appearance  of  jaundice  ;  on  the  other  hand,  this  j 
symjitom  may  become  persistent  and  extreme,  owing  to  the  permanent 
impaction  of  a  gall-stone.    It  is  very  important  to  look  for  biliary  cal-  ' 
culi  in  the  stools,  as  by  their  shape,  number,  and  size  an  opinion  can 
often  be  arrived  at  as  to  whether  any  remain  behind  in  the  gall-bladder, 
while  at  the  same  time  their  characters  are  recognized.    After  one  lai^ge 
gall-stone  has  escaped,  other  smaller  ones  often  follow  without  causing  ' 
any  particular  disturbance.    Sometimes  the  pain  subsides,  but  no  cal- 
culus is  passed,  because  it  returns  to  the  gall-bladder.    Pain  and  sore-  ^ 
ness  may  remain  after  the  escape  of  a  concretion  into  the  duodenum,  i 
owing  to  nervous  irritability  on  the  part  of  the  patient,  or  to  local  irri- 
tation of  the  nerves  ;  or  inflammation  may  be  excited,  indicated  by  pain  I 
and  tenderness,  with  fevei-.    The  symptoms  of  hepatic  colic  are  occa-  ,1 
sionally  merely  due  to  the  passage  of  gritty  or  inspissated  bile.  An  attack  * 
may  end  fatally,  from  the  mere  intensity  of  the  pain  and  collapse,  quite 
irrespective  of  the  serious  morbid  changes  which  a  gall-stone  is  liable  to 
set  up,  any  one  of  which  may  cause  death. 

Another  class  of  cases  which  requii-e  brief  notice  are  those  of  obstruc- 
tion by  a  gall-stone,  accompanied  viiih.  catarrTial  cholangitis.  They  may 
continue  for  months  or  years,  and  are  characterized  by  i-ecurrino-  aueo--  j 
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like^paroxysms,  with  chills,  fever,  the  temperature  sometimes  reaching 
103°  or  106°,  and  sweating;  jaundice  of  varying  intensity,  increas'- 
ing  after  each  paroxysm  ;  and  usually  pains  in  the  hepatic  region  at  tlie 
time  of  the  attack,  with  gastric  disturbance.  These  paroxysms  have 
been  attributed  to  the  production  of  a  ferment  in  the  bile-passage,  a 
bacillus  having  also  been  found  in  several  instances;  or  to  local  in-ita- 
tion  of  the  mucous  membrane,  with  consequent  nervous  fever.  As  a 
rule  the  general  health  does  not  suffer;  in  the  intervals  the  temperature 
is  normal ;  and  recovery  may  ultimately  take  place.  When  suppuration 
supervenes  the  symptoms  are  more  septicemic  ;  the  fever  is  more  remit- 
tent ;  jaundice  is  less  marked,  and  does  not  increase  Avith  the  paroxysm  ; 
the  liver  is  more  enlarged  ;  and  the  progress  is  more  rapid  and  fatal. 

Diagnosis. — Gall-stones  must  always  be  borne  in  mind  when  investi- 
gating the  hepatic  apparatus.  In  many  instances  their  presence  and 
the  effects  they  produce  are  obvious  enough ;  in  other  cases  they  cannot 
be  recognized,  or  can  only  be  suspected.  Attacks  of  hepatic  colic  due 
to  gall-stones  are  generally  cleai'ly  indicated  by  the  individuals  in  whom 
they  occur ;  the  past  history  ;  the  accompanying  symptoms  ;  and  espe- 
cially the  rapid  development  of  marked  jaundice,  and  the  discovery  of 
one  or  more  calculi  in  the  stools.  Other  conditions  to  which  they  may 
give  rise  must  also  receive  due  consideration  ;  and  it  must  be  remem- 
bered that  gall-stones  are  not  uncommonly  associated  with  organic 
diseases  of  the  liver  or  gall-bladder. 

Prognosis.— Gall-stones  may  give  rise  to  many  dangers,  or  they  are 
the  cause  of  much  suffering  in  not  a  few  cases.  The  prognosis  in  any  indi- 
vidual instance  must  depend  on  many  circumstances.  Examination  of 
any  calculi  passed  in  the  stools,  as  to  number,  size,  and  sha^De,  will  aid 
in  determining  whether  others  remain  in  the  gall-bladder;  and  whether 
attacks  of  liepatic  colic  are  likely  to  occur. 

•  Treatment. — 1.  During  the  passage  of  a  gall-stone  the  chief  measures 
to  be  carried  out  are  : — a.  To  administer  narcotics  and  anodynes,  espe- 
cially opium  or  morphine  in  full  doses;  belladonna  or  atropine;  or 
chloroform  and  ether,  either  internally  or  by  inhalation.  Subcutaneous 
injection  of  morphine  and  atropine  is  often  demanded,  h.  To  treat 
certain  symptoms,  especially  vomiting  and  collapse,  c.  To  apply  dry 
heat,  hot  fomentations,  poultices,  or  anodyne  applications  constantly 
over  the  hepatic  i^egion ;  or  to  put  the  patient  into  a  warm  bath. 
Emetics,  which  were  formerly  much  employed,  partly  with  the  view  of 
mechanically  expelling  the  calculus,  as  well  as  strong  lourgatives,  ought 
certainly  to  be  avoided,  in  my  opinion.  Much  good  is  effected  in  some 
cases  by  the  treatment  recommended  by  Dr.  Prout,  of  making  the 
patient  drink  a  considerable  quantity  of  warm  solution  of  bicarbonate 
of  sodium  (^i  or  ^ij  to  Oj).  Large  Avarm  enemata  may  also  prove 
beneficial.  The  application  of  a  few  leeches  over  the  hepatic  region 
seems  to  be  useful  in  jjrolonged  cases,  especially  if  there  is  much  tender- 
ness. 

2.  For  the  prevention  of  gall-stones  attention  to  diet  and  hygiene  is  most 
essential.  The  judicious  use  of  remedies  which  improve  the  condi- 
tion of  the  alimentary  canal,  promote  regularity  of  the  bowels,  or  act 
upon  the  liver,  is  also  "often  of  much  service.  It  has  been  aflirmed  that 
hepatic  calculi  can  be  dissolved  after  their  formation,  by  the  adminis- 
tration of  olive  oil  in  large  doses,  a  mixture  of  turpentine  and  ether, 
chloroform,  alkalies,  or  certain  mineral  Avaters,  especially  Carlsbad 
waters.    It  is  extremely  doubtful  whether  either  of  these  agents  has 
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any  sucli  eii'ect,  bnfc  alkalies  and  mineral  waters  often  do  a  great  deal  of 
o-ood  in  other  ways  in  cases  of  gall-stone.  When  calculi  accumulate  in 
the  gall-bladder,  the  method  of  pressing  them  out  by  careful  manipnla- 
tion^lias  been  specially  advocated  by  Dr.  George  Harley.  The  various 
consequences  which  may  result  from  gall-stones  must  be  treated  on 
ordinary  principles.  Operative  treatment  for  hepatic  calculi  or  their 
effects  has  already  been  alluded  to  in  relation  to  the  gall-bladder.  In 
addition  to  cholecystotomij,  choleUthotrity  may  be  practised  sometimes,  a. 
calculus  being  broken  up  in  various  ways.  Cholecxjstenter ostomy  is 
advocated  under  exceptional  circumstances. 


CHAPTER  LIV. 

DISEASES  OF  THE  SPLEEN". 

I.  CLINICAL  PHENOMENA  AND  INVESTIGATION. 

1.  The  spleen  is  often  diseased  without  giving  rise  to  any  local  morbid 
sensations.  When  it  becomes  much  enlarged  it  may  cause  a  sense  of 
fulness  and  tension,  chiefly  felt  about  the  left  hypochondrium.  Occa- 
sionally more  or  less  pain  and  tenderness  are  associated  with  splenic 
diseases. 

2.  A  most  important  indication  of  splenic  disease  is  derived  from  the 
general  symptoms  and  state  of  the  blood.  In  prolonged  chronic  cases  a 
state  known  as  splenic  cachexia  is  developed.  This  is  chai'acterized  by 
extreme  antemia,  the  mucous  membranes  being  pale  and  bloodless,  and 
the  face  presenting  a  waxy,  or  sometimes  an  earth}^  and  sallow  aspect; 
great  debility  or  prostration  ;  wasting,  but  not  usually  rapid;  shortness 
of  breath  on  any  exertion,  with  hurried  breathing,  chiefly  due  to  the 
anffimia  ;  a  tendency  to  hiBmorrhages,  especially  in  the  form  of  epistaxis, 
bleeding  from  the  gums,  and  petechijB  under  the  skin;  and  cedemaof  the 
legs  and  eyelids,  or  even  general  dropsy.  In  certain  forms  of  splenic 
disease  the  blood  presents  peculiar  changes,  which  will  be  subsequently 
de.scribed. 

3.  Symptoms  may  arise  from  pressure  by  an  enlai-ged  sjoleen  on  neigh- 
bouring structures,  especially  on  the  diaphragm  and  left  lung,  dyspnoea 
being  thus  increased,  or  even  pulmonary  congestion  and  catarrh  induced. 
Vomiting  may  also  be  excited  by  pressure  on  the  stomach  ;  and  consti- 
pation is  common. 

4.  The  chief  aid  in  the  diagnosis  of  morbid  conditions  of  the  spleen  is 
derived  from  physical  examination.  The  characters  of  splenic  enlarge- 
ment or  tumour  are  as  follows : — a.  In  position  it  is  extra-pelvic,  and 
occupies  mainly  the  left  hypochondrium,  being  usually  felt  to  come  from 
beneath  the  margin  of  the  thorax  on  that  side,  but  in  exceptional  cases 
the  organ  is  displaced  downwards  as  well  as  enlarged,  so  that  it  does 
not  pass  under  the  ribs,  and  the  fingers  can  then  be  inserted  above  its 
■upper  end.  In  its  growth  an  enlax-ged  spleen  tends  towards  the  front  o£ 
the  abdomen,  as  well  as  downwards  and  to  the  right,  so  that  ultimately 
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it  extends  into  otlier  regions  and  comes  to  be  very  superficial,  while  it 
can  generally  be  separated  posteriorly  from  the  mass  of  the  dorsal 
muscles.  Percussion  often  shows  increase  in  area  of  spZe?i/c  duhipsi^ 
upAvards  toAvards  the  thorax,  or  backwai^ds,  but  it  rarely  reaches  above 
the  tifth  rib,  and  does  not  extend  as  far  back  as  the  spine.  There  is  also 
an  undue  sense  of  resistance  on  pei^cassion  ;  Avith  deficient  elasticity  of 
the  ribs.  h.  The /oi'm  is  usually  very  characteristic,  being  more  or  less 
that  of  the  normal  spleen  exaggei'ated.  The  anterior  border  can  be  felt 
to  be  directed  obliquely  dowuAvards  and  towards  the  right,  being  sharj) 
and  thin,  and  often  presenting  one  or  more  notches  or  shallow  excava- 
tions. The  posterior  edge  and  lower  end  are  rounded.  The  outline  of  an 
enlarged  spleen  may  occasionally  actually  be  visible,  c.  As  regards  con- 
sistence, a  splenic  tumour  generally  feels  firm  and  solid;  now  and  then  it 
gives  a  sensation  of  elasticity,  but  fluctuation  is  extremely  rare.  The 
surface  is  almost  always  smooth,  but  ma}'  be  irregular,  d.  Anotlier 
important  character  of  a  splenic  tumour  is  its  great  mobility.  As  a  rule 
it  can  be  readily  moved  in  all  directions  bj' manipulation  ;  and  it  is  more 
influenced  by  the  act  of  respiration  than  any  other  tumoui',  being  often 
felt  below  the  ribs  after  a  deep  inspiration,  when  previously  impercep- 
tible. Change  of  posture  may  also  affect  it  markedly,  e.  Occasionally 
a  splenic  murmur  is  said  to  be  audible  over  an  enlarged  spleen. 

Some  of  the  difficulties  which  are  met  with  in  recoo'nizinof  enlarg-e- 
ment  of  the  spleen  require  notice.  1.  The  organ  is  often  not  sufficiently 
large  to  come  below  the  margin  of  the  thorax,  and  can  then  only  be  made 
out  by  percussion.  2.  Even  Avhen  of  some  size,  it  may  be  kept  up  by 
the  costo-colic  fold  of  pei'itoneum,  or  by  adhesions  at  its  upper  end. 
3.  Adhesions  may  also  prevent  any  mobility,  and  cause  the  tumour  to 
become  fixed.  4.  The  enlargement  is  sometimes  so  great  as  to  obscure 
altogether  the  outline  of  the  spleen,  and  the  characters  of  its  anterior 
margin,  the  latter  then  assuming  a  vertical  direction.  5.  Enlargement 
of  other  organs  may  conceal  a  splenic  tumour.  6.  Accumulation  of 
flatus  in  the  colon  may  interfere  with  its  detection.  7.  The  principal 
morbid  conditions  for  which  enlarged  spleeu  is  likely  to  be  mistaken,  or 
vice  versa,  are  cancer  about  the  cardiac  end  of  the  stomach ;  enlarged 
left  lobe  of  the  liver ;  a  tumotir  of  the  omentum ;  a  tumour  or  a  large 
calculus  in  connection  with  the  left  kidney ;  or  a  growth  originating  in 
the  supra-renal  capsule. 

II.  SPECIAL  DISEASES  OF  THE  SPLEEN. 

A.  Congestion  ok  Hyi^ekj'.mia. 

aitiology. — The  spleen  readily  becomes  congested,  on  account  of  its 
great  vascularity,  and  the  yielding  nature  of  its  capsule.  After  every 
meal  it  is  more  or  less  overloaded  Avith  blood.  Active  hypera^mia  i.< 
commonly  observed  in  acute  febrile  diseases,  especially  in  typhoid, 
relapsing,  and  intermittent  fevers;  and  to  a  less  degree  in  typhus, 
scarlatina,  small -pox,  erysipelas,  septicaemia  or  pyajmia,  puerperal  fever, 
and  acute  tuberculosis.  The  enlargement  associated  Avith  malignant 
endocarditis  is  partly  due  to  congestion.  The  condition  is  said  to  be 
occasionally  vicarious  of  menstruation.  Injury  or  morbid  deposits  may 
also  cause  it.  Mechanical  congestion  of  the  spleen  folloAvs  any  obstruc- 
tion affecting  the  portal  circulation,  either  direct  or  secondary  to  chronic 
heart-  and  lung- affections. 
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Anatomical  Characters. — The  morbid  characters  pi'esentecl  by  a 
recently  congested  spleen  ai-e  enlai'gement,  often  considerable,  the  cap- 
sule being  stretched  and  smooth  ;  increase  in  weight ;  intense  redness, 
of  a  dark  hue ;  and  diminution  in  consistence,  the  substance  of  the  organ 
in  some  instances  being  quite  pulpy  or  almost  fluid.  The  amount  of 
blood  is  much  increased;  red  blood-cells  are  extremely  abundant ;  and 
the  splenic  tissue  appears  to  be  augmented  in  some  cases.  After  long- 
continued  or  repeated  hypera3mia  the  spleen  becomes  permanently 
enlarged,  hardened,  and  hypertrophied. 

Symptoms. — The  only  clinical  sign  of  a  congested  spleen  usually 
observed  is  that  the  organ  is  enlarged,  but  not  as  a  rule  to  any  great 
degree,  and  the  size  is  liable  to  vary  considerably.  Occasionally  it  feels 
soft,  but  is  generally  tolerably  firm.  There  is  no  spontaneous  pain  in 
most  cases,  but  tendeimess  is  common,  and  may  be  marked  in  acute  con- 
gestion.- Temporary  general  ansemia  has  been  stated  to  be  associated 
with  extreme  splenic  congestion. 

B.  HauroRRHAGic  Infarction — Splenitis. 

.etiology  and  Pathology. — -The  spleen  is  one  of  the  organs  in  which, 
emboli  most  frequently  lodge,  giving  rise  to  hcBmorrhagic  infarctions. 
Some  pathologists  are  of  opinion  that  these  infarctions  may  also  arise 
fi-om  the  formation  of  local  thrombi  within  the  vessels  of  the  organ. 
Occasionally  considerable  inflaiiimatoiy  action  is  excited,  especially  when 
the  emboli  have  septic  pi'operties,  as  in  cases  of  typhus  fever,  pyasmia, 
or  ulcerative  endocarditis,  and  this  is  the  most  frequent  cause  of  splenitis. 
In  rare  cases  inflammation  of  the  spleen  results  from  injury;  and  it  has 
also  been  stated  to  arise  fi'om  malaria,  especially  in  certain  tropical 
climates  ;  or  as  an  idiopathic  afiiection. 

Anatomical  Characters. — Infarctions  in  the  spleen,  as  seen  on 
section  of  the  organ,  are  usually  in  the  form  of  wedge-shaped  masses 
with  their  bases  towards  the  surface,  often  projecting'  somewhat ;  when 
situated  deeper  in  the  organ  they  are  more  or  less  rounded.  They  vary 
considerably  in  number  and  size.  Originally  each  infarction  is  dark  and 
firm,  and  is  surrounded  by  a  zone  of  congestion ;  in  time,  however,  the 
ordinary  changes  take  place,  the  colouring  matter  becoming  altered  and 
absoi'bed,  until  the  mass  assumes  a  yellowish-white  colour.  Frequently 
caseous  degeneration  with  ultimate  absorption  follows,  a  depressed 
cicatrix  remaining  ;  or  calcification  may  take  place.  In  pyEemia  and 
allied  affections  the  infarctions  rapidly  break  down  into  a  purulent 
fluid,  at  the  same  time  the  spleen  being  more  or  less  inflamed  and  con- 
gested throughout.  Idiopathic  inflammation  cannot  at  first  be  dis- 
tinguished from  mere  congestion,  the  spleen  being  enlarged,  very  dark, 
and  softened.  One  or  more  abscesses  may  form,  which  sometimes  finally 
involve  the  entire  organ,  this  being  converted  into  a  mere  bag  of  pus. 
A  splenic  abscess  occasionally  bursts  extei'ually ;  or  into  the  peritoneum, 
stomach,  or  thorax.  Rarely  it  becomes  encajisuled,  and  undergoes 
curative  changes,  its  fluid  poi'tion  being  absorbed,  so  that  finally  only  a 
caseous  material  remains,  which  may  calcify.  The  peritoneum  corres- 
ponding to  the  affected  part  is  often  inflaiiied. 

Symptoms. — Only  occasionally  can  splenic  embolism  and  its  conse- 
quences be  positively  recognized  during  life,  but  it  may  be  fairly  sus- 
pected if,  along  with  some  obvious  soui'ce  of  embolism,  there  should  be 
rigors  and  pyrexia,  with  local  signs  connected  with  the  spleen,  namely, 
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sudden  pain  and  tenderness  in  the  left  hj-pochondrium  ;  and  enlarge-^ 
ment  of  the  organ.  Vomiting  occairs  in  many  cases.  A  splenic  ab.scess 
is  scarcely  ever  diagnosed ;  it  may  possibly  give  rise  to  a  fluctuating 
enlargement,  or  even  burst  externally.  The  process  of  suppuration  is. 
attended  with  hectic  fever  and  rapid  wasting.  Should  the  abscess 
lupture  internally,  the  usual  indications  of  such  an  event  will  be 
observed. 

C.  Hypertrophy'. 

aitiology  and  Pathology. — By  far  the  most  important  form  of 
enlarged  spleen  is  that  which  is  due  to  hypertrophy  of  its  tissues.  This 
condition  occurs  mainly  in  three  classes  of  cases,  namely: — 1.  Those  of 
malarial  origin,  where  tbe  hypertrophy  results  from  long-continued  or 
repeated  active  congestion,  in  connection  with  ague,  or  even  after  mere 
exposure  to  malarial  influence.  2.  Those  in  which  it  follows  chronic 
portal  obstriiction,  with  consequent  mechanical  congestion  of  the  spleen. 
3.  Those  in  which  it  is  part  of  the  special  disease  temned  hucocythamia 
or  Ictilicemia.  Sometimes  the  cause  cannot  be  definitely  made  out. 
When  splenic  hypertrophy  follows  congestion,  it  is  supposed  to  be  chiefly 
due  to  interference  with  the  escape  of  the  corpuscles  out  of  the  organ. 
Leucocythfsmia  will  be  separately  discussed. 

Anatomical  Characters. — In  hypertrophy  from  hypersemia  the 
spleen  is  increased  in  size  and  weight,  sometimes  to  a  great  degi'ee,  but 
retains  its  noi-mal  form  ;  its  consistence  is  abnormally  firm  ;  and  a  section 
appears  pale  and  dry,  sometimes  grey,  or  presents  black  spots  or  patches- 
due  to  pigment.  The  tissue  is  quite  normal,  but  is  increased  in  amount 
and  condensed,  the  trabeculae  being  also  thickened  and  firm,  appearing 
as  white  traversing  lines. 

Symptoms. — Hypertrophy  of  the  spleen  may  exist  for  a  long  time, 
and  to  a  marked  degree,  without  producing  any  evident  disturbance, 
either  local  or  genei'al.  In  many  instances,  indeed,  it  can  only  be 
recognized  by  physical  examination,  which  usually  distinctly  reveals  the 
enlarged  organ,  and  it  may  thus  be  accidentally  discovered,  the  patient 
being  unaware  of  its  presence.  Pressure-symptoms  may  be  produced  if 
the  spleen  attains  a  large  size.  In  advanced  cases,  or  in  those  of 
malarial  origin,  signs  of  more  or  less  splenic  cachexia  are  observed,  and 
these  may  become  very  prominent,  or  the  condition  may  end  in  true 
leucocythijemia. 

D .  Le ucoc VTH m ia — L euk j:m ia. 

aitiology  and  Pathology. — Although  it  is  convenient  to  discuss 
leucocytha?mia  in  connection  with  aifections  of  the  spleen,  it  must  not 
be  regarded  as  merely  a  disease  of  this  organ,  although  it  is  usually 
seriously  implicated.  One  of  the  most  prominent  features  of  this  com- 
plaint consists  in  cei-tain  changes  in  the  blood,  especially  the  presence  of 
great  excess  of  white  corpuscles  or  leucocytes — hence  the  term  lencocy- 
thcemia.  Moreover,  the  lymphatic  glands  are  not  uncommonly  affected  ; 
lymphatic  deposits  are  sometimes  found  in  various  organs,  as  well  as  in 
connection  with  serous  and  mucous  membranes;  and  moi-bid  change.'; 
are  often  observed  in  the  marrow  of  bones.  Difi'erent  forms  of  leucocy- 
theemia  are  accordingly  desci-ibed,  namely  : — 1.  Splenic  lencocythamin, 
in  which  the  spleen  is  primarily  att'ected,  hxxt  the  absorbent  glands  and 
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otlier  structures  may  beoome  secondarily  iuTolved.  2.  LtjmpJiaHc  leuco- 
cyfluemia,  whei*e  there  is  a  primary  enlargement  of  the  glands,  this 
being  the  complaint  known  as  lymphadenoma  or  Hodgh'ns  disease,  under 
which  heading  it  will  be  subsequently  described.  3.  Lymphatico-sjjlenic 
leucocytluemm,  where  the  glands  become  implicated  at  an  early  period 
after  the  spleen,  these  cases  being  regai'ded  as  of  a  composite  natui^e. 
4.  Myehcjeiiic  leucocytliccmia,  in  which  the  maiTOw  of  bones  is  pi-imarily 
involved,  a  rare  but  probable  variety  of  the  disease. 

But  little  can  be  said  definitely  as  to  the  caiisation  of  leucocythsemia. 
It  has  been  regarded  as  the  result  of  a  special  diathesis.  Dr.  Gowers 
found  that  in  one-fourth  of  the  cases  analj^zed  by  him  there  was  a 
historj-  either  of  ague  or  of  residence  in  an  ague  district.  The  interval 
between  the  malarial  affection  and  the  development  of  the  disease  varied 
from  a  few  months  to  thirty  years.  This  observer  also  states  that  in  women 
the  sexual  processes  appear  to  have  a  distinct  influence.  The  complaint 
is  most  frequent  in  them  during  the  climacteric  decade  (40  to  50),  and 
practically  ceases  when  the  menstrual  epoch  is  over.  In  some  cases  it 
has  commenced  during  pregnancy  ;  in  a  larger  number  it  has  succeeded 
pregnane}'.  Among  other  causes  to  which  leucocythfemia  has  been 
attributed  in  individual  cases  may  be  mentioned  injur}^  to  the  spleen  ; 
depressing  influences,  such  as  want  of  food,  over-exertion,  and  espe- 
cially depressing  mental  emotion ;  and  previous  diseases,  particularly 
small-pox,  typhoid  fever,  acute  rheumatism,  pneumonia,  and  syphilis. 
With  regard  to  predisposing  causes,  age  and  sex  seem  alone  important. 
Leticocythfemia  may  occur  at  any  age,  but  it  is  most  common  between  30 
and  40.  The  disease  is  twice  as  frequent  in  men  as  in  women  (Gowers). 
Hereditary  influence  has  only  been  traced  in  one  or  two  instances. 

The  pathology  of  leucocythasmia  has  been  much  disputed.  It  has 
been  regarded  as  a  primary  disease  of  the  blood,  attended  with  the 
formation  of  excess  of  white  blood-corpuscles,  which  afterwards  accu- 
mulate in  the  spleen ;  but  this  theory  is  not  boi-ne  out  by  facts.  It 
seems  probable  that  in  most  cases  there  is  a  primarj^  change  in  the 
spleen.  According  to  modern  researches  it  appears  that  the  red  blood- 
corpuscles  are  the  products  of  the  development  of  the  smaller  lymphoid 
cells  (globulins,  haematoblasts).  These  are  probably  partly  produced  in 
the  splenic  pulp  and  in  the  marrow  of  bones,  from  pre-existing  cells, 
and  from  the  protoplasmic  trabeculfe  of  the  tissues  ;  partly  from  the 
lymphatic  glands  and  other  true  lymphatic  stimctures.  It  is  further 
supposed  that  the  transformation  of  the  lymphoid  cells  takes  place 
largely  in  the  splenic  pulp  and  in  the  medulla  of  bones.  In  ordinai-y 
splenic  leucocytluemia  it  is  believed  that,  owing  to  a  diseased  condition  of 
the  pulp,  this  transformation  does  not  take  place,  but  the  hasmatoblasts 
are  changed  into  white  corpuscles  or  leucocytes,  which  in  part  accumu- 
late in  the  .spleen,  heljoing  to  enlarge  it  and  to  further  alter  its  structiire, 
in  part  pass  into  the  circulation.  The  Malpighian  follicles  in  the  spleen 
are  said  not  to  be  affected  at  the  outset,  but  may  become  involved 
secondarily,  along  with  the  lymphatic  glands,  and  with  other  organs  in 
which  lymphatic  tissue  is  developed.  This  secondary  change  is  partly 
attributed  to  the  accumulation  of  leucocytes.  The  marrow  of  bones  is 
usually  only  affected  secondarily,  if  at  all,  and  is  very  rarely  pi'imarily 
involved.  In  lymphatic  leucocytha'mia  the  morbid  change  begins  in  the 
glands,  and  may  also  implicate  the  Malpighian  follicles  of  the  spleen 
from  an  early  period.  In  lymphafico-splenic  leucocytha'mia  both  the 
splenic  pulp  nnd  the  Malpighian  follicles  are  involved.    Part  of  the 
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increase  of  white  corpuscles  in  the  blood  has  been  attributed  to  theii- 
proliferation,  or  to  a  new  formation  by  the  walls  of  the  vessels. 

Anatomical  Characters. — The  spleen  in  leucocythsBinia  is  more  or 
less  enlarged;  ultimately  it  may  attain,  enormous  dimensions,  and  may 
■weigh  as  much  as  15  pounds.  The  organ  generally  retains  its  noi-mai 
outline,  the  enlargement  being  uniform,  but  if  it  is  very  great  the 
shape  tends  to  become  more  oi-  less  altered.  As  a  rule  it  is  abnoi-mally 
firm,  but  not  invariably,  and  it  may  be  softened.  Usually  the  capsule 
of  the  spleen  is  thickened,  yellowish,  and  opaque  in  patches,  due  to  local 
peritonitis;  adhesions  also  frequently  form  with  the  diaphragm  and 
other  neighbouring  structures.  A  section  of  the  organ  is  smooth,  and 
yields  comparatively  little  blood.  The  appearance  of  the  cut  surfa<;e 
varies  according  to  the  variety  of  the  disease.  It  is  usually  browmish- 
red  or  brownish-yellow,  but  presenting  whitish  lines,  due  to  thickened 
trabeculee  ;  the  Malpighian  follicles  are  not  then  conspicuous,  and  they 
may  not  even  be  discoverable  with  the  microscope.  In  other  cases 
these  structures  are  enlarged,  and  may  form  distinct  gi-owths,  of  some 
size,  which  rarely  become  softened.  Hosmorrhagic  infarctions  or  theii- 
remains  are  not  uncommonly  evident.  Microscopically  it  is  found 
that  there  is  an  increase  in  the  splenic  pulp,  the  ti-abecula?  being 
augmented,  as  well  as  the  retifoi-m  tissue  of  nucleated  fibres  and  cells, 
among  which  the  lymphoid  corpuscles  lie.  The  Malpighian  follicles 
may  present  signs  of  fatty  or  albuminoid  degeneration.  Minute  octo- 
hedral  crystals  are  found  in  abundance  after  death  in  many  cases,  of 
unknown  nature.  Chemically  the  spleen  yields  glutin,  glycocoll, 
hypoxanthin,  xanthin,  leucin,  and  tyrosin. 

When  the  lymphatic  glands  are  affected  they  become  more  or  less 
enlarged,  in  some  cases  forming  considerable  tumours  hy  their  aggrega- 
tion. As  a  rule,  however,  in  cases  of  primaiy  splenic  leucocytha^mia, 
the  enlargement  of  individual  glands  is  not  great,  these  rarely  exceed- 
ing a  walnut  in  size.  The  affection  of  the  glands  is  only  exceptionally 
general,  but  diffei'ent  groups  are  involved  in  different  cases,  the 
mesenteric  and  cervical  being  the  most  frequent.  They  resemble  in 
appearance  and  structure  normal  absorbent  glands,  being  of  a  soft  con- 
sistence, and  presenting  on  section  a  smooth  uniform  surface,  from  which 
a  turbid  fluid  can  be  expressed.  The  colour  is  grey  or  reddish-white, 
liarely  caseating  or  suppurating  spots  are  seen,  or  extravasations  of  blood. 
The  cortical  portion  of  the  glands  is  much  thickened ;  and  a  microscopical 
examination  only  reveals  that  the  normal  elements  of  the  gland- tissues 
are  in  excess. 

With  regard  to  oilier  organs  and  structures,  the  most  important  changes 
associated  with  leucocythfemia  are  the  pi'eseuce  of  an  adenoid  or  lym- 
])iioid  gi'owth  in  various  parts,  and  distension  of  the  capillaries  with 
leucocytes.  These  changes  have  been  found  in  connection  with  the 
liver,  alimentary  canal,  kidneys,  lungs  and  air-passages,  heart,  thymus 
and  thyroid  glands,  ton.sils,  sujara-renal  capsules,  skin,  serous  membranes, 
as  the  peritoneum,  pleura,  and  cerebral  membranes,  and  the  retina. 
The  liver  is  enlarged  in  the  majority  of  cases,  and  may  attain  a  very 
ti'reat  size.  It  may  be  merely  congested  or  fatty,  but  often  presents 
disseminated  lymphoid  growths,  greyish- white,  generally  interlobular, 
often  surrounding  branches  of  the  portal  vein.  The  kidneys  may  be  the 
seat  of  granular  or  marked  fatty  degeneration  ;  and  smnlar  changes 
may  be  observed  in  the  heart.  In  connection  with  the  alimentary  canal, 
the  gums  are  sometimes  swollen  or  ulcerated ;  but  the  chief  seats  of  the 
lymphoid  growths  are  the  tonsils  and  the  follicles  of  the  tongue,  AVith 
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Peyer's  and  tlie  solitary  glands  in  tlae  intestines,  wluch  may  ulcerate. 
In  the  lungs  adenoid  collections  occasionally  break  down  and  form 
cavities;  litemorrliagic  infarcts  may  also  be  produced.  Effusions  into 
tlie  pleura?,  pericardium,  and  peritoneum  are  not  uncommoia  ^  in 
leucocytheemia.  Htemorrhages  may  also  occur,  as  in  the  brain,  retina, 
serous  cavities,  or  other  structures. 

The  changes  in  the  blood  in  leucocytha^mia  are  highly  important. 
AVhen  seen  in  bulk  it  is  paler  than  normal,  and  may  become, pink  or 
greyish-red.  In  advanced  cases  it  coagulates  imperfectly,  forming  a 
grumous  chocolate-coloured  mass  ;  or  it  may  separate  into  three  layers,  an 
irregular  lymphatic  stratum  forming  between  the  red  clot  and  the  buffy 
coat.  The  specific  gravity  is  much  lowered,  owing  to  an  increase  in  the 
watei*,  the  average  being  1042.  The  most  important  mici'oscopic  change 
in  the  blood  in  leucocythfemia,  as  determined  by  the  ha;macytometer,  is  a 
marked,  persistent,  and  progressive  increase  in  the  number  of  white  cor- 
puscles or  leucocytes.  Ultimately  the  number  of  white  coi-puscles  may 
■equal,  or  even  exceed,  that  of  the  red.  Smaller  cells  are  also  often 
visible,  regarded  as  globulins  or  htematoblasts,  especially  when  the 
lymphatic  glands  are  involved,  and  Virchow  distinguishes  the  splenic 
and  lymphatic  forms  of  leucocythsemia  by  the  predominance  respectively 
of  white  corpuscles  or  small  uninucleated  coi'puscles,  but  others  main- 
tain that  such  a  distinction  is  not  real.  The  white  corpuscles  are  either 
of  natural  size,  or  some  of  them  are  considerably  enlarged;  they  appear 
granulai,  but  on  the  addition  of  water  swell  up,  and  exhibit  from  one  to 
four  nuclei.  Some  of  them  have  undergone  fatty  degeneration.  The 
red  corpuscles  are  diminished  in  number,  and  hence  the  number  of  white 
corpuscles  may  appear  greater  than  it  really  is.  The  total  number  of 
corpuscles  is  always  below  the  normal,  sometimes  very  considerably. 
Nucleated  red  corpuscles  have  been  described,  i-egarded  as  intermediate 
elements  between  white  and  red  corpuscles.  Cornil  and  Ranvier  state 
that  many  white  corpuscles,  particularly  the  largest,  contain  very  small 
spherical  granules  of  an  amber  yellow  colour,  grouped  round  the  nuclei ;' 
this  appearance  they  explain  by  destruction  of  the  red  corpuscles,  and 
absorption  of  the  particles  by  the  white  corpuscles.  It  is  said  that  the 
proportion  of  white  corpuscles  differs  in  blood  taken  from  different  parts 
if  the  body,  being  highest  in  that  of  the  splenic  vein.  Usually  the  red 
corpuscles  are  normal  in  appearance,  but  sometimes  they  are  pale,  being 
deficient  in  haemoglobin.  Mici'ocytes,  poikilocytes,  and  Charcot's  crystals 
may  be  visible  under  the  microscope.  The  proportion  of  iron  in  the 
blood  is  necessarily  diminished.  Other  changes  noticed  are  increase  in 
fat  and  fibrin,  the  latter  sometimes  presenting  a  peculiar  granular  appear- 
ance ;  and  in  some  instances  the  presence  of  abnormal  ingredients, 
namely,  albukalin,  mucin,  hypoxanthin,  lactic,  formic,  and  acetic  acids. 
After  death  in  cases  of  leucocythajmia  soft  yellow  clots  are  often  found 
ill  the  heart  and  great  vessels,  sometimes  presenting  an  almost  puriform 
appearance.  Cohnheim  applied  the  term  pseiido-leukcnmia  to  cases  in 
wliich  there  are  apparently  tlie  same  organic  lesions  as  in  the  genuine 
disease,  with  but  little  if  any  increase  in  the  number  of  white  corpuscles 
in  the  blood. 

The  changes  in  the  hones  which  have  been  described  in  cases  of 
Ifucocytha^mia  demand  brief  notice.  Lymphatic  growths  may  be  found 
in  these  structures,  even  forming  considerable  masses.  The  medulla  is 
'-'i-ey  or  reddish-grey,  and  presents  blood-corpuscles,  lymphoid  cells,  or 
"metimes  cells  intermediate  between  white  and  red  corpuscles.  The 
vessels  are  diminished  in  number.    All  the  bones  may  be  thus  affected, 
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but  cspeciall_y  those  which  have  most  spongy  tissue,  as  the  ribs  or 
vei-tebra\  They  may  be  normal  in  size,  or  enlarged.  The  compact 
osseous  substance  is  sometimes  thinned,  or  may  even  be  perforated. 

Symptoms. — The  essential  clinical  phenomena  in  leucocythsemiamay 
bo  summed  np  as  :• — 1.  More  or  less  intense  .iplenic  cachexia,  which  often 
attains  a  high  grade.  2.  In  the  majority  of  cases  the  physical  signs  of 
enlarged  spleen,  in  some  instances  the  organ  being  hypertrophied  to  such  a 
degree  as  to  lead  to  general  enlargement  of  the  abdomen.  3.  In  a  certain 
proportion  of  cases  enlarged,  lymphatic  glands,  either  external,  within  the 
cavities  of  the  body,  or  in  both  situations ;  and  occasionally  signs  of 
enlarged  liver.  4.  Sometimes  evidences  of  pressure  by  the  spleen  on 
neighbouring  structures,  especially  the  diaphragm,  heart,  and  stomach. 
5.  Peculiar  changes  in  the  hlood.  It  is  quite  sufficient  to  prick  the  finger, 
so  as  to  get  just  a  drop  of  this  fluid,  and  examine  it  microscopicall}-,  in 
order  to  observe  the  principal  changes  already  described.  The  patient 
becomes  weak  and  pale,  presenting  the  usual  symptoms  of  anaemia  in 
a  marked  degree,  and  oedema  may  supervene.  Ha'morrhages  from 
various  parts  are  common,  epistaxis  being  often  an  early  .symptom,  and 
bleeding  may  also  occur  from  the  alimentary  canal,  lungs,  or  other  parts  ; 
while  slight  operations  or  injuries  ai'e  liable  to  be  followed  by  grave  or 
fatal  haemorrhage.  Among  other  prominent  symptoms  may  he  men- 
tioned palpitation,  dyspnoea  of  various  kinds,  cough,  and  different  nervous 
phenomena,  witli  disorders  of  the  special  senses.  There  may  be  signs 
of  serous  effusions,  or  of  hsemoi-rhages  into  serous  cavities.  Changes  in 
the  gums  may  be  noticed,  and  a  "  leukremic  stomatitis  "  has  been  des- 
ci'ibed.  Jaundice  is  rare,  but  a  yellowish  tint  of  the  skin  is  not  un- 
common, or  it  may  be  pigmented.  As  a  rule  no  subjective  sensations 
are  complained  of  in  the  abdomen,  except  a  sense  of  weiglit  and  fulness, 
but  tenderness  or  transitory  pains  may  be  felt.  Digestive  derangements 
ai'C  of  frequent  occurrence ;  and  vomiting  and  diarrhoea  are  often 
prominent  sjunptoms.  Usually  pyrexia  is  absent  in  the  eai-lier  stages 
of  leucocythfemia,  but  there  may  be  some  irregular  febrile  disturbance, 
and  later  on  the  temperature  is  often  raised  persistently.  As  a  rule  it 
is  highest  in  cases  which  run  a  rapid  course.  The  temperature  may 
reach  from  101°  to  104*^  in  the  evening,  and  there  is  generally  a  greater 
or  less  morning  fall.  Sometimes  considerable  pyrexia  occurs  at  irregular 
periods.  Excessive  sweating  is  common.  The  urine  is  usually  strongl}- 
acid,  and  of  high  specific  gravity  ;  uric  acid  is  in  excess  ;  and  hypo- 
xanthin,  formic,  and  lactic  acids  have  been  found  in  the  excretion. 
Albuminuria  is  rarely  present,  except  Avith  renal  disease.  Menstruation 
is  generallj-  stopped,  but  in  some  cases  menorrhagia  or  metrorrhagia 
occurs.  The  ophthalmoscope  may  reveal  changes  in  the  retina,  especially 
ha3morrhages ;  and  yellowish  or  white  spots,  due  to  collections  of 
lymphoid  '  cells.  Leucocythtemia  is  generally  a  chronic  disease,  but 
its  duration  is  said  to  range  from  six  months  to  seven  years.  Remark- 
able remissions  are  sometimes  obsei-ved  in  its  course.  Death  may  take 
place  gradually  from  asthenia  and  exhaustion,  frequently  preceded  by 
delirium,  stupor,  and  coma,  or  by  syncope  ;  or  more  speedily  as  the  result 
of  htemorrhage,  diarrhoea,  or  complications.  The  most  frequent  form 
of  fatal  ha>morrhage  is  epistaxis.  Internal  ha-'morrhages  may  also 
cause  death,  especially  cerebral.  The  most  important  complications  are 
])leural  or  pericardial  effusions  ;  pneumonia  or  bronchitis ;  venous 
thrombosis,  which,  it  is  said,  may  even  take  place  in  the  penis,  and  load 
to  persistent  ei-ections  ;  renal  disease  ;  erysipelas;  and  boils. 
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E.  Miscellaneous  Mordid  Conditions. 

1.  Albuminoid  Disease. — For  the  a-tiology,  morbid  anatomy,  and  con- 
stitutional symptoms  of  tliis  coiicHtion  reference  must  be  made  to  the 
general  account  already  given.  All  that  need  be  said  hei'e  is  that  the  albu- 
minoid deposit  in  the  spleen  is  in  some  cases  limited  to  the  Malpighian 
follicles,  producing  the  appearance  known  as  the  sago-spleen,  in  which 
translucent  granules  are  observed,  resembling  boiled  sago.  Clinically 
enlargement  of  the  spleen  from  albuminoid  disease  is  recognized  by  its 
very  hard  and  dense  consistence ;  and  by  its  steady  growth,  the  organ 
finally  reaching  large  dimensions  in  some  cases.  Other  organs  ai^e 
always  involved  ;  Avhile  there  is  some  condition  present  to  which,  the 
albuminoid  disease  is  secondary. 

2.  Svi'HiLiTic  Dtsmase. — In  congenital  syphilis  the  spleen  is  sometimes 
much  enlarged  and  firm.  In  one  case  which  came  under  my  notice  the 
organ  reached  nearly  to  the  crest  of  the  ilium ;  presented  a  firm  and  sharp 
margin;  and  was  freely  movable.  Syphilitic  gummata  are  rare  in  the 
spleen. 

3.  Cancer  of  the  spleen  is  very  rare.  It  occurs  in  the  form  of  nodules 
or  masses  of  encephaloid,  and  is  always  secondary.  During  life  the 
enlargement  may  possibly  be  recognized  by  its  irregular  form,  and 
nodular  character  ;  but  it  is  frequently  not  detected.  Usually  pain  and 
tenderness  are  complained  of.    Other  organs  are  always  implicated. 

4.  Hydatid  Tumour  has  been  met  with  in  exceptional  instances  in  the 
spleen,  the  liver  being  affected  at  the  same  time.  It  may  give  rise  to  a 
prominent  tumour,  having  the  usual  semi-globular  shape  and  fluctuating 
sensation  of  a  hydatid-cyst. 

5.  Tubercle  in  the  spleen  occurs  chiefly  as  a  part  of  acute  miliary 
tuberculosis.  In  rare  instances  it  has  been  observed  in  cases  of  chronic 
phthisis.    This  condition  cannot  be  recognized  clinically. 

6.  Rickets  is  believed  by  some  to  ^si'oduce  special  changes  in  tbe  spleen, 
as  described  under  that  complaint. 

7.  Peculiar  changes  are  observed  in  the  spleen  in  cases  of  pernicious 
a\j;mia,  which  will  be  considered  in  relation  to  that  disease  in  the 
following  chapter. 

8.  Atrophy  of  the  spleen  is  often  met  Avith,  but  this  condition  does 
not  lead  to  any  obvious  ill-eifects.  The  organ  not  uncommonly  becomes 
firm  and  contracted  as  the  result  of  long-continued  congestion  from 
cardiac  disease. 

in.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — Practically  it  is  only  by  physical  exaviination  that 
diseases  of  the  spleen  can  usually  be  positively  recognized.  The  chief 
difficulties  in  the  diagnosis  of  splenic  enlargement  have  already  been 
indicated.  The  general  symptoms  aid  the  diagnosis  materially  in  advanced 
cases.  The  po-evions  history  also  helps  in  many  instances,  especiallv  if  it 
reveals  exposure  to  malarial  influence,  or  the  occurrence  of  repeated 
attacks  of  ague.  Should  there  be  persistent  portal  obstruction,  more  or 
less  enlargement  of  the  spleen  is  a  necessary  consequence. 

Systematic  examination  of  the  blood  is  of  essential  importance  in  the 
diagnosis  of  leucocytha?mia,  which  must  be  repeated  again  and  again  in 


828 


THEORY  AND  PRACTICE  OP  MEDICINE. 


doubtful  cases.  This  examination  will  also  help  to  detern)ine  whether  a 
case  is  one  of  true  leucocytha3mia  or  of  Hodgkin's  disease,  when  enlarge- 
ment of  the  glands  occurs  at  an  early  period  along  with  enlarged  spleen. 
In  order  to  detect  early  stages  of  the  complaint,  Ehrlich  makes  use  of 
the  selective  properties  of  the  "granules"  present  in  the  protoplasm 
of  the  leucocytes  towards  eosin. 

"2.  Prognosis. — Acute  affections  of  the  spleen  are  rarely  dangerous  in 
themselves,  unless  an  abscess  foinns,  or  the  organ  becomes  extremely  dis- 
tended and  pulpy,  under  which  circumstances  it  may  rupture,  and  thus 
lead  to  grave  consequences.  Chronic  affections  are  usually  slow  in  their 
progress,  except  in  the  case  of  malignant  disease,  and  if  tliere  is  mei-e 
hypertrophy  the  health  is  often  not  disturbed  for  a  long  time.  Treat- 
ment has  usually  but  little  effect  in  reducing  this  condition,  except 
in  the  case  of  malarial  spleen.  Leucocythcemia  has  been  generally 
regarded  as  an  incurable  disease,  but  experience  has  proved  that 
it  may  be  greatly  benefited  if  a  case  comes  under  treatment  at  an 
early  period.  The  pi-oguosis  is  worse  if  there  are  signs  of  marked 
organic  changes  in  the  blood-forming  organs ;  and  it  is  the  more  serious 
in  proportion  to  the  increase  of  white  corpuscles,  and  the  diminution  of 
red  coi^puscles  in  the  blood. 

3.  Treatment. — l^o  special  interference  is  needed  in  acute  forms  of 
splenic  disease,  unless  an  abscess  should  form  and  be  recognized,  which 
must  be  treated  in  the  usual  way.  A  case  has  been  recorded  in  which 
8^  ounces  of  a  dark  grumous  fluid  were  removed  by  aspiration  from 
a,  spleen  which  was  the  seat  of  softening  from  acute  inflammation. 
Quinine  has  a  mai-ked  influence  in  reducing  malarial  congestion  and  its 
consequences,  even  after  it  has  existed  for  some  time,  and  such  a  con- 
dition ought  to  receive  as  early  attention  as  possible,  and  be  treated 
persistently,  so  as  to  prevent  future  ill-effects.  When  there  is  mechanical 
congestion,  any  impediment  in  connection  with  the  portal  circulation 
must  be  removed,  if  possible  ;  but  if  this  is  not  practicable,  saline  purga- 
tives act  beneficially,  by  relieving  the  vessels.  In  chronic  enlargement  of 
the  spleen,  one  of  the  chief  objects  of  treatment  is  to  imjirove  the  general 
health,  and  the  condition  of  the  blood,  by  the  administration  of  iron, 
mineral  acids,  quinine,  arsenic,  and  similar  remedies  ;  as  well  as  by  a 
nutritious  diet,  change  of  air,  and  attention  to  hygienic  measures. 
Iodides  and  bromides,  as  well  as  mercurials,  have  been  supposed  to 
reduce  the  size  of  the  spleen,  but  in  my  experience  they  have  been  of  no 
use  whatever.  Cases  of  leucocythiEmia  have  been  decidedly  benefited  by 
the  administration  of  phosphorus.  This  drug  tends,  however,  to 
produce  fatty  .changes  in  organs,  and  other  untoward  effects.  In  other 
instances  arsenic  in  large  doses  has  proved  serviceable.  Cod-liver  oil  is 
sometimes  useful.  Galvanism  is  strongly  recommended  by  Dr.  Gowers, 
who  affirms  that  it  contracts  the  spleen,  expels  retained  leucocytes,  and 
perhaps  stimulates  directly  its  functional  action.  Other  methods 
advocated  are  friction  with  iodide  of  mercury  ointment ;  the  application 
of  the  ice-bag,  or  cold  douching ;  inhalation  of  oxygen  ;  and  injection  of 
ergotin.  As  a  last  resource,  extirpation  of  the  spleen  has  been  practised. 
This  may  be  permissible  in  cases  of  simple  enlarged  spleen,  but  in 
leucocythasmia  it  has  pi'oved  almost  invariably  fatal,  on  account  of 
hajmorrhage.    Various  symptoms  must  be  treated  as  they  arise. 
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CHAPTER  LV. 

IDIOPATHIC,  PROGRESSIVE,  OR  PERNICIOUS  ANEMIA. 

The  peculiar  disease  to  wJiicli  these  and  other  names  have  heen  applied 
needs  special  consideration,  and  its  discussion  may  now  be  conveniently 
taken  np.  It  was  first  described  by  Addison,  afterwards  by  Gusseow 
and  Quincke,  and  during  recent  years  the  complaint  has  attracted  the 
attention  of  many  observers  and  investigators. 

etiology  and  Pathology. — Pernicious  anfemia  has  in  many  casevS. 
been  associated  with  the  puerperal  state  or  with  repeated  pregnancies. 
In  other  instances  it  has  been  attributed  to  gastro-intestinal  disease  or 
disorder  ;  prolonged  bad  nourishment  or  privation  ;  unhealthy  sanitary 
conditions ;  mental  shock,  fright,  worry,  or  anxiety ;  or  to  a  previous, 
hfemorrhage  on  a  large  scale.  A  special  groniD  of  cases  have  been  traced 
to  the  effects  produced  in  the  intestines  by  the  ancliylostomum  duodenale  ;■ 
and  progressive  anemia  has  also  been  said  to  result  from  a  tape-worm — 
the  bothriocephalus  latus.  (See  Intestinal  Worms.)  It  may  follow 
malarial  or  yellow  fever  ;  and  has  occasionally  been  referred  to  congenital 
svphilis.  Frequently  no  definite  cause  can  be  fixed  upon,  and  the  com- 
plaint is  then  specially  called  idiopathic, primary,  or  essential.  It  occurs 
chiefly  in  adults,  but  may  be  occasionally  met  with  in  young  subjects. 
In  females  it  prevails  chiefly  from  20  to  40,  in  males  from  40  to  60  yeai'.s 
of  age.  On  the  whole  males  and  females  appear  to  be  affected  in  about 
equal  proportions. 

Before  discussing  the  pathology  of  pernicious  antemia,  it  will  be 
desirable  to  point  out  the  morbid  changes  which  have  been  found  post- 
mortem, and  the  character's  presented  by  the  blood  and  urine  respectively. 
The  body  is  rarely  emaciated,  there  being  generally  a  layer  of  subcu- 
^  taneous  fat,  often  of  a  canary-yellow  colour.    Sometimes  cutaneous 
haemorrhages  are  observed  ;  as  well  as  hfemorrhages  into  serous  cavities. 
One  of  the  most  striking  features  of  the  disease  is  the  extreme  fatty 
degeneration  of  the  heart  often  met  with,  which  has  a  '"tabby-cat" 
appearance.    In  connection  with  the  alimentary  canal  thei^e  have  been 
noticed  various  forms  and  degrees  of  gastritis  ;  degeneration  and  atrophy 
of  the  gastric  glands  ;  degenei"ative  changes  in  the  nerve-plexuses  of 
the  inte.stines ;    and  the  intestinal  worms  already  alluded  to.  An 
abundant  deposit  of  iron  is  found  in  the  liver,  especially  in  the  peri- 
pheral zones  of  the  lobules  ;  and  also  in  the  spleen  and  kidneys  to  a  less 
extent  (Quincke).    In  the  spleen  it  is  found  mainly  in  the  walls  of  the 
pulp  sinuses;  while  in  the  kidney  it  is  confined  to  the  epithelium  of 
the  convoluted  tubes  (Russell).    The  spleen  has  been  noticed  to  be  of  a 
rich  purple  colour.    Fatty  degeneration  of  various  structures  besides  the 
heart  has  been  met  with,  namely,  of  the  intima  of  arteries,  the  liver,  and 
the  kidneys.     The  marrow  of  bones  not  uncommonly  presents  marked 
changes,  being  of   a  reddish-purple   colour,  and   containing  a  large 
number  of  nucleated  red  coi'puscles,  while  the  fat-cells  are  in  great  part 
or  entirely  destroyed. 
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As  regards  tlic  blood,  its  specific  gravity  is  much  below  tliatof  health; 
the  red  corpuscles  are  greatly  reduced  in  number,  sometimes  being  as 
low  as  ten  per  cent,  of  the  normal,  or  even  less ;  being  also  altered  in 
shape  and  size,  microcytes,  macrocytes,  and  poikilocytes  being  often 
present  in  large  numbers.  The  essential  feature  of  the  disease,  how- 
ever, IS  the  presence  of  large  nucleated  red  corpuscles—"  giganto- 
blasts"  (Ehrlich).  The  haamoglobin  is  never  deficient  to  the  same 
degree  as  the  corpuscles,  and  this  is  regax'ded  as  an  important  distinction 
between  pernicious  anaemia  and  chlorosis. 

The  urine  in  pernicious  angemia  often  presents  an  extremely  high 
colour,  without  any  diminution  in  quantity,  and  at  the  .same  time  the 
.specific  gravity  may  be  comparatively  low.  The  urinaxy  pigments  are 
in  lai'ge  excess ;  and  urobilin  may  be  recognized  by  the  spectroscope. 
Another  important  character  is  a  large  increase  in  tlie  quantity  of  iron 
excreted.  Dr.  William  Hunter  found  certain  peculiar  ptomaines  in  the 
urine,  for  the  formation  of  which  the  action  of  specific  micro-organisms 
is  necessary. 

Pernicious  anaemia  is  now  generally  supposed  to  be  the  result  of  an 
excessive  destruction  of  the  red  corpuscles  (hceviolysis  or  hceinophthisis), 
though  some  believe  that  there  is  defective  formation.  The  characters 
presented  by  the  liver,  spleen,  and  kidneys,  as  well  as  by  the  urine  and 
blood,  support  the  hemolytic  view.  The  change  in  the  mai-row  of  bones  is 
supposed  to  indicate  an  attempt  on  the  part  of  this  structure  to  make 
up  for  the  destruction  of  red  corpuscles,  by  taking  on  an  excessive 
formation.  Dr.  Hunter  is  of  opinion  that  this  destruction  takes  place 
in  the  portal  circulation  in  the  liver;  but  others  believe  that  it  ahso 
occurs  in  the  spleen  and  kidnej^s.  He  further  maintains  that  it  is  due 
to  the  immediate  action  of  specific  poisons  absorbed  from  the  intestinal 
tract ;  the  formation  of  which  he  has  attributed  to  "  the  presence,  under 
certain  favourable  conditions,  of  organisms  of  specific  nature  within  the 
gastro-intestinal  tract."  Micro-organisms  are  said  to  have  been  dis- 
covered in  the  blood  by  Klebs  and  Frankenhaiiser.  It  may  be  conceived 
that  the  blood  corpuscles  in  the  portal  circulation  undergo  dissolution, 
causing  a  deposition  of  free  iron  in  the  liver,  with  the  escape  into  the 
blood  of  an  iron-free  pigment,  which  leaves  the  body  in  the  urine  in 
the  form  of  urobilin.  Especially  does  this  seem  to  be  the  ca.se  inas- 
much as  during  the  pj'rexial  period  the  blood-corpuscles  gi'eatly 
diminish  in  number,  and  the  urine  is  high-coloured  (Mott).  Dr.  Dele- 
pine  is  of  opinion  that  the  liver  has  a  ferrogenic  function,  and  sug- 
gests that  in  pernicious  antemia  there  may  be  an  exaggeration  of  this 
physiological  process. 

Symptoms. — Pernicious  anaemia  comes  on  very  slowly  and  insidiously. 
At  first  it  is  merely  indicated  by  the  appearance  of  the  patient,  and  by 
the  other  symptoms  characteristic  of  anamiia  generally  ;  these,  how- 
ever, do  not  yield  to  treatment,  but  progressively  increase,  becoming  at 
last  extreme.  The  tint  of  the  skin  is  usually  somewhat  j'ellowish  or 
lemon-coloured.  As  the  disease  advances  the  patient  becomes  less 
and  less  capable  of  exertion,  and  finally  extremely  weak,  exhausted, 
and  prostrated.  There  may  be  Avasting,  but  in  many  instances 
this  is  not  the  case,  and  the  subcutaneous  fat  is  sometimes  abundant,  but 
the  general  frame  is  very  flabby.  The  pulse  is  often  large,  but  remark- 
ably soft  and  compressible,  and  occasionally  jerky.  The  heart  is  very 
easily  disturbed,  and  faintness,  palpitation,  and  breathlessness  may  be 
produced  by  the  slightest  effort  or  emotion.    Hajmic  murmurs  are 
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loudly  audible.  Disorder  of  the  alimentary  canal  is  usually  iDi-ominent, 
evidenced  by  dryness  of  tlie  moutli,  loss  of  appetite,  flatulent  distension, 
sinking  sensations  at  the  epigastrium,  nausea  or  vomiting,  and  consti- 
pation or  sometimes  diarrhoea.  The  breath  is  offensive,  and  is  said  to 
have  a  cadaveric  odour  in  some  cases.  Irregular  febrile  paroxsyms  occur, 
•and  the  temperature  may  rise  to  101°  or  102'^  or  more;  while  anasaixa, 
serous  effusions,  and  hasmorrhages  beneath  the  skin,  from  mucous 
surfaces,  into  the  retina,  or  into  internal  organs  often  supervene. 
Retinal  hajmorrhages  are  considered  of  great  diagnostic  importance, 
being  usually  flame-shaped,  and  situated  all  round  the  disc.  The  gums 
may  be  spongy  or  bleeding,  and  the  teeth  loose.  The  bones  are  often 
tender  on  pressure  or  percussion.  The  pu^Dils  are  usually  dilated.  The 
more  striking  characters  of  the  blood  and  urine,  already  described,  are 
most  important  from  a  clinical  point  of  view.  In  addition  the  urine  is 
\ery  acid,  olear,  and  free  from  albumin  or  sugar  ;  it  may  contain  indican. 
The  spleen  can  in  some  cases  be  felt  during  life  to  be  enlarged,  or  its 
dulness  is  increased. 

In  its  course  pernicious  anaemia  may  present  signs  of  temporary 
improvement,  or  exacerbations  may  occur  from  time  to  time.  Dr. 
Hunter  has  described  a  case  in  which  there  were  peculiar  exacerbations, 
usually  more  or  less  sudden  in  their  onset,  indicated  by  increased  weak- 
ness and  exhaustion,  often  intense,  exaggeration  of  the  lemon-tint, 
drowsiness,  slight  rise  of  temperature,  flushing  of  head  Avith  perspira- 
tion, and  contraction  of  pupils;  and  followed  by  several  free  motions 
lich  in  pigments,  and  the  passage  of  very  high-coloui-ed  urine,  extremely 
acid,  with  renal  cells  and  casts  containing  granules  of  blood-pigment. 
In  the  large  majority  of  cases  the  complaint  is  ultimately  fatal,  death 
■occurring  in  from  six  to  twelve  or  fifteen  months  usually,  either  from 
•asthenia,  htemori'hage,  hypej^pyrexia,  or  cerebral  haemorrhage.  Before 
the  close  thei'e  may  be  more  or  less  wandering  delirium.  Sometimes 
the  temperature  becomes  subnormal. 

Treatment. — The  medicines  usaally  given  for  antemia  are  of  little 
service  in  the  pernicious  form,  but  ai'senic,  introduced  by  Dr.  Byrom 
Bramwell,  has  proved  nlost  useful  in  many  cases,  affording  at  least 
temporary  benefit,  and  a  few  appear  to  have  been  permanently  cured. 
This  drug  should  be  given  in  increasing  doses.  If  it  cannot  be  tolerated 
by  the  stomach,  Hayem  administei's  arsenic  subcataneously.  Among 
other  methods  of  treatment  recommended  are  the  administration  of  dried 
fowl's  blood  ;  subcutaneous  injection  of  certain  ferruginous  preparations  ; 
inhalation  of  oxygen  ;  and  intravenous  injection  of  salt  solutions. 
According  to  Dr.  Hunter,  the  indications  in  the  treatment  of  pernicious 
aniemia  are  :  —  1.  To  remove  the  cause,  with  the  attendant  gastro-intes- 
tinal  conditions  favouring  its  operation.  2.  To  combat  the  symjjtoms. 
In  relation  to  the  first  indication  he  suggests  free  movement  of  the 
bowels  in  the  earlier  stages  of  the  disease;  washing  out  the  stomach 
in  suitable  cases ;  and  the  administration  of  antiseptics,  especially 
-/■>-naphthol,  in  dcses  of  five  grains  thrice  daily,  suspended  inmiicilage. 
For  combating  the  excessive  destruction  of  blood,  he  believes  that 
good  results  may  be  expected  from  a  more  exclusively  farinaceous  diet. 
Transfusion  of  blood  has  been  pi-actised  in  several  cases  of  pernicious 
anaemia,  sometimes  with  apparent  success.  Recently  Prof.  Fraser  has 
successfully  treated  this  complaint  by  the  administration  of  ox  bone- 
marrow.    Salol  has  also  been  used. 
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CHAPTER  LVI. 
DISEASES  OF  THE  PANCREAS. 
I.  CLINICAL  PHENOMENA  AND  INVESTIGATION. 

1.  Paxcueatic  affections  are  freqtiently  attended  with  painful  sensa- 
tions, which  ai^e  described  as  lying  deep  in  the  abdomen,  just  bolow 
the  epigastrium.  The  pain  may  shoot  to  the  back  or  shoulder,  or  in 
other  directions,  and  occasionally  comes  on  in  violent  paroxysms, 
resembling  those  of  hepatic  colic.  In  some  cases  there  is  deep  tender- 
ness. 

2.  Important  symptoms  are  believed  to  arise  from  changes  in  the 
quantity  or  qnality  of  the  pancreatic  secretion.  When  formed  in 
excess,  being-  at  the  same  time  usually  of  an  irritating  quality,  this  secre- 
tion is  supposed  by  some  to  be  the  cause  of  a  form  of  pyrosis,  attended 
with  the  discharge  of  a  viscid,  slimy  fluid  ;  as  well  as  of  diarrhoea,  the 
stools  containing  a  tenacious  material,  or  sometimes  presenting  dysenteric 
characters.  On  the  other  hand,  deficiency  or  absence  of  pancreatic  juice 
from  the  alimentary  canal,  whether  arising  from  changes  in  the  gland- 
tissue,  or  obstruction  in  connection  with  the  duct ;  and  abnormal 
quality  of  the  secretion,  are  noAV  generally  believed  to  give  rise  to  a 
characteristic  phenomenon,  namely,  the  passage  of  a  large  amount  of 
fatty  or  oily  matter  in  the  stools,  which  separates  from  the  general  mass 
of  the  fajces.  Disorders  of  intestinal  digestion  are  also  attributed  to 
these  causes,  especially  flatulence,  and  either  constipation  or  diarrhoea. 
For  a  discussion  of  this  subject  reference  may  be  made  to  the  Bradsliarv 
Lecture  for  I89I,  on  "Duodenal  Indigestion,"  by  Dr.  Allchin.  Dr. 
Walker,  oE  Peterborough,  has  advanced  the  opinion  that  the  colouring 
matter  of  the  freces  is  only  foinned  by  the  co-operation  of  the  panci'eatic 
secretion  with  the  bile,  and  afiirms  that  the  absence  of  the  former  from 
the  bowel  causes  the  stools  to  be  clay-coloured,  even  though  the  bile  is 
noi-mally  excreted. 

3.  Pressure  upon  or  irritation  of  neighbouring  structures  is  often  a 
cause  of  prominent  symptoms  iu  pancreatic  disease,  especially  jaundice  ; 
vomiting,  ei'uctations,  gaseous  distension,  and  other  gnsti-ic  disturb- 
ances; and  constipation.  The  neighbouring  veins  are  sometimes 
obstructed,  especially  the  portal,  with  ascites  and  other  consequences. 
Pain  is  also  partly  or  entii'ely  due  to  this  cause  in  certain  cases,  result- 
ing from  pressure  on  the  nerves  in  the  vicinity,  or  on  the  vertebra?,  the 
latter  being  occasionallj^  eroded. 

4.  Changes  in  the  mine. — In  some  cases  of  disease  of  the  pancreas 
fat  has  been  present  in  the  urine,  either  in  the  form  of  oil-globules,  or 
of  a  greasy  substance,  which  becomes  like  butter  on  cooling.  Glyco- 
suria has  also  been  found  associated  with  vai^ious  morbid  conditions  of 
the  organ,  but  this  subject  will  be  more  conveniently  discussed  in  rela- 
tion to  diabetes. 
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5.  Physical  examination  sometimes  i-eveals  certain  morbid  condi- 
tions of  the  pancreas,  but  it  requires  to  be  performed  very  thoi-onghly, 
and  in  many  cases  repeatedly,  the  stomach  and  colon  being  empty,  before 
a  satisfactory  conclusion  can  be  arrived  at.  Only  palpation  can  be 
said  to  be  of  any  positive  service  as  a  rule.  The  healthy  pancreas  can 
now  and  then  be  felt  on  making  deep  pressure,  in  very  thin  persons 
Avith  loose  abdominal  walls,  especially  if  the  spine  is  somewhat  curved 
forwards ;  this  is  more  frequently  the  case  when  the  organ  is  enlarged 
and  hardened.  It  is,  however,  in  the  detection  of  a  tumour  of  the  head  of 
the  pancreas  that  physical  examination  is  of  most  value.  This  is  dis- 
tinguished by  the  following  characters  : — a.  It  is  situated  deeply  at  the 
back  of  the  abdomen,  in  the  region  of  the  pancreas,  b.  The  dimensions 
are  alwaj^s  small ;  and  the  shajae  is  generally  moi-e  or  less  rounded,  c.  The 
tumour  is  quite  fixed,  d.  It  feels  dense  and  hard.  It  must  be  men- 
tioned that  marked  pulsation  and  bruit  ma.j  result  fx^om  pressure  of  the 
pancreas  upon  the  aorta.  In  exceptional  instances  a  pancreatic  cyst 
attains  such  a  size  as  to  afford  definite  signs  on  physical  examination, 
but  this  condition  will  need  separate  considei'ation. 

6.  Pancreatic  disease  is  often  attended  with  general  symptoms, 
namely,  mai^ked  or  even  extreme  emaciation,  anasmia,  debility,  and 
mental  depression,  due  to  interference  with  nutrition  and  other  causes. 

II.  SPECIAL  DISEASES. 

The  more  important  diseases  of  the  pancreas  will  now  be  briefly 
described,  but  some  of  them  only  require  enumeration. 

1.  Acute  Pancreathts. — This  complaint  has  come  into  more  pro- 
minence during  recent  years.  It  presents  different  varieties,  namely, 
simple,  Jicemorrhacjic,  suppurative,  and  gangrenoiLs.  The  disease  has  been 
attributed  to  injury,  abuse  of  alcohol,  and  other  causes.  The  view  has 
been  advanced  that  what  was  regarded  as  "influenza"  was  really 

epidemic  pancreatitis  ','  (Garden).  Acute  pancreatitis  may  be 
secondary  to  typhoid  fever,  pygemia  or  septicaemia,  acute  tuberculosis, 
or  other  febrile  affections.  The  ha^morrJiagic  variety  may  supervene 
npon  pi^evious  chronic  changes  in  the  organ  (fat  necrosis).  Simple 
])ancreatitis  is  characterized  anatomically  by  hyperEemia ;  swelling ; 
induration  or  softening;  and  exudation  into  the  cellular  tissue  and  upon 
the  surface.  Suppuration  may  either  end  in  purulent  infiltration,  with 
numerous  .small  collections  of  pus;  or  in  the  formation  of  one  or  more 
large  abscesses,  which  may  burst.  Gangrene  is  extremely  rare.  In  the 
liipmorrhagic  variety  the  pancreas  is  enlarged,  and  infiltrated  with 
blood  or  clots;  sometimes  the  neighbouring  structures  are  also 
inv^olved.  In  the  more  severe  forms  of  acute  pancreatitis  the  peritoneum 
is  often  inflamed ;  and  the  solar  plexus  and  semilunar  ganglia  maybe 
implicated.  The  symptoms  in  oi'dinary  cases  are  described  as  dull,  deep- 
seated  pain  in  the  region  of  the  pancreas ;  nausea  and  vomiting  ; 
thirst ;  constipation  ;  and  some  degree  of  pyrexia.  Acute  hremorrhagic 
])Hncreatitis  is  chai'acterized  by  sudden,  severe  pain,  with  much  tender- 
ness, and  muscular  tension ;  followed  speedily  by  gastric  symptoms, 
tympanites,  and  othei' phenomena  indicating  grave  abdominal  disease  ; 
and  it  almost  always  terminates  fatally,with  signs  of  collapse.  Glycosuria 
sometimes  occurs  in  acute  pancreatitis.-  Ruptui-e  of  a  pancreatic 
abscess  may  give  rise  to  serious  symptoms. 
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2.  The  following  morbid  conditions  may  be  mentioned  together, 
namely:— (a.)  An^:.\iia  or  Hvi'iiii^MiA.  (h.)  Hvimchtkoi'Ii v,  \'hicli 
generally  involves  the  entire  gland,  and  is  probably  not  a  ti-ue  hy])er- 
trophy,  but  due  to  increase  of  the  interstitial  tissue,  (c.)  Ariioi-iiv, 
nsually  associated  either  with  senile  changes;  some  kind  of  cachexia; 
local  disease  of  vessels  ;  or  pressure  upon  the  organ  as  the  result  of 
-surrounding  disease,  (d.)  Induration  or  Softkning,  with  or  without 
hypertrophy  or  atrophy,  (e.)  Fatty  iNFir/rRATiOi;  and  di:<;enei{ATIon. 
If  these  conditions  give  rise  to  any  symptoms  at  all,  they  are  thoso 
indicative  of  deficiency  or  abnormal  quality  of  the  pancreatic  secretion. 
A  hypertrophied  pancreas  may  be  felt  in  some  cases  ;  and  occasionally 
it  gives  rise  to  pressure-symptoms.  (/.)  Not  uncommonly  calculi  form 
in  the  pancreatic  duct,  Avhich  may  be  in  large  numbers  and  of  .some 
size.  They  interfere  with  the  escape  of  the  secretion.  I  am  not  aware 
that  their  passage  causes  any  symptoms. 

3.  Chronic  Pancreatitiis— Cirrhosis  of  the  Pancreas. — The  pancreas 
is  liable  to  chronic  inflammatoi-y  changes,  either  generally  or  in  parts,  i 
the  head  being  often  affected.  It  becomes  more  or  less  cirrhotic  or 
fibroid,  there  being  an  increase  in  the  interstitial  connective-tissue,  Avith 
wasting  of  the  glandular  substance.  The  organ  is  unduly  firm  and  I" 
tough,  and  may  be  granular  or  irregular.  This  condition  nsually  results 
from  prolonged  venous  congestion;  abuse  of  alcohol,  especially  strong 
spirits ;  retention  of  pancreatic  secretion,  with  dilatation  of  the  ducts ; 
irritation  bymoi^bid  growths  ;  or  from  the  effects  of  neighbouring  disease. 
The  late  Dr.  Tylden  described  two  forms  of  cirrhosis  of  the  pancreas, 
one  of  which  he  found  often  associated  with  chronic  granular  kidney. 
It  is  probable  that  in  some  instances  a  chronic  parenchymatous  infiani- 
matiou  takes  place.  Clinically  chi-onic  panci'eatitis  cannot  nsuall}'  be 
recognized  with  any  degree  of  certainty.  It  may  possibly  give  rise  to 
the  symptoms  attributed  to  deficiency  of  pancreatic  secretion  ;  with  deep- 
seated  epigastric  pain  and  tenderness  ;  and  glycosuria  or  diabetes.  When 
neighbouring  structures  are  involved,  corresponding  symptoms  are  likely 
to  be  present.  It  very  rarely  happens  that  a  cirrhotic  pancreas  can  be 
felt  through  the  abdominal  wall.  The  disease  may  be  attended  with 
more  or  less  general  wasting. 

4.  Morbid  Growths. — Cancer  is  by  far  the  most  important  disease  of 
the  pancreas.  Usually  it  is  secondary,  but  occurs  as  a  primary  growth 
in  rare  instances,  and  then  appears  to  start  generally  in  the  epithelium 
of  the  pancreatic  duct.  Pancreatic  cancer  is  rare  under  40,  but  I  have 
met  with  it  at  23  years  of  age.  The  disease  is  decidedly  more  frequent 
in  males  than  females.  AYhen  primary,  it  has  sometimes  been  attributed 
to  local  injury.  Nothing  definite,  however,  is  known  of  the  causation 
of  primai'V  cancer  of  the  pancreas. 

Malignant  disease  of  the  pancreas  is  in  the  large  majority  of  cases  of 
the  scirrhous  type,  rarely  of  an  encephaloid,  colloid,  melanotic,  or 
■sarcomatous  nature.  As  a  rule  the  head  is  first  implicated,  and  the 
disease  often  remains  limited  to  this  part.  Exceptionally  the  body  or 
tail  is  originally  affected  ;  or  the  growth  may  spread  to  the  entire  organ, 
or  form  "separate  deposits.  A  cancerous  mass  in  the  head  of  the 
pancreas  varies  in  size,  but  does  not  attain  large  dimensions  ;  it  is  moi-e 
or  less  rounded  in  form,  but  somewhat  irregular  or  nodular  ;  and  has  an 
extremely  hard  and  dense  consistence,  and  a  whitish  section.  It  fre- 
(juently  becomes  adherent  to  or  even  involves  the  duodenum,  which  may 
be  ulcerated  and  greatly  narrowed.    It  may  also  form  adhesions  with 
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other  structures,  to  wliioli  the  disease  may  sabseqaently  extend.  TJie 
pancreatic  and  common  bile-ducts  as  a  rule  become  obstructed.  If  the 
body  of  the  pancreas  is  not  cancerous,  it  may  be  the  seat  of  atrophy, 
chronic  inflammation,  or  dilatation  of  the  ducts  ;  while  calculi  may  also 
be  present.  Now  and  then  serious  disorganization  of  neighbouring  parts 
is  produced,  leading  to  erosion  of  the  vertebrge,  perforation  of  the 
diapliragm,  or  the  opening  of  a  large  vessel.  Pancreatic  cancer  usually 
shows  under  the  microscope  a  large  amount  of  fibrous  stroma.  Often 
the  structure  is  that  of  a  cylindroma  or  duct-cancer,  but  sometimes  it 
is  of  tlie  ordinary  glandiform  type. 

Symptoms. — The  clinical  history  of  pancreatic  cancer  is  decidedly 
indefinite  and  uncertain.  In  general  terms  the  clinical  phenomena  may 
be  described  as  deep  pain  in  the  region  of  the  pancreas,  aching,  gnawing, 
-or  lancinating  in  character,  or  sometimes  attended  with  a  sense  of  burn- 
ing or  tightness,  in  some  cases  markedly  increased  ^^aroxysmally,  and 
also  frequently  intensified  by  food,  coughing,  deep  breathing,  movement, 
■or  the  supine  position ;  corresponding  deep  tenderness ;  nausea  and 
vomiting,  in  some  cases  of  a  severe  character  ;  various  digestive  disturb- 
ances, the  tongue,  however,  being  often  quite  clean;  jaundice,  frequently 
intense ;  the  passage  of  much  fat  in  the  stools,  the  bowels  being  usually 
constipated ;  the  presence  of  a  tumour  having  the  characters  already 
described ;  accompanied  with  great  general  wasting,  aneemia,  debility, 
-and  lowness  of  spirits.  As  showing  the  irregular  and  ill-defined  clinical 
histoiy  of  cases  of  this  disease,  I  may  state  from  my  own  observation 
that  there  may  be  no  pain  or  tenderness  from  first  to  last ;  that  symp- 
toms due  to  biliary  obstruction  may  be  the  only  prominent  phenomena 
throughout ;  that  it  may  be  impossible  to  detect  any  tumour ;  and 
cex'tainly  that  excess  of  fat  in  the  stools  is  by-no-meaus  always 
observed. 

Among  exceedingly  rare  morbid  formations  which  have  been  found  in 
the  pancreas  are  mentioned  lymphoma  or  lympho- sarcoma,  tubercle,  and 
syphilitic  gummata. 

5.  Pancreatic  Cysts. — These  sometimes  gain  a  considerable  size,  so 
that  they  can  be  recognized  during  life.  In  such  cases  a  history  of 
definite  local  injury  can  often  be  traced,  but  different  views  are  held  as 
to  their  mode  of  origin.  The  walls  of  a  pancreatic  cyst  may  become 
more  or  less  thick  and  firm.  Clinically,  when  sufficiently  large,  it  may  be 
recognized  as  a  deep-seated  tumour  in  the  upper  region  of  the  abdomen, 
tending  more  towards  the  left  side  ;  rounded  or  globular  in  shape  ;  and 
smooth  on  the  surface.  It  moves  to  some  degree  with  respiration,  but 
is  not  influenced  by  manipulation.  The  tumour  generally  feels  firm  and 
tense,  or  elastic,  but  not  distinctly  fluctuating.  It  may  be  accompanied 
with  pain,  jaundice,  and  wasting.  By  careful  aspiration  it  may  be  jDossible 
to  obtain  some  of  the  contained  fluid  from  the  cyst.  This  has  a  sp.  gv.  of 
1010  to  1020  ;  is  usually  turbid  ;  and  greenish  or  brownish  in  colour,  but 
occasionally  clear  and  limpid,  or  opalescent  and  white  ;  and  alkaline  in 
reaction.  It  contains  albumin  ;  usually  mucin  and  a  sugar-ferment ;  and 
sometimes  tyrosin,  blood-pigment,  and  a  trace  of  urea.  It  is  free  from 
succinic  acid.  The  fluid  may  be  capable  of  emulsifying  fats.  Serious 
or  fatal  haemorrhage  may  take  place  into  tlie  interior  of  a  pancreatic 
cyst;  or  in  rare  instances  it  has  ruptured  into  the  stomach  or 
duodenum. 

6.  H/fjMOURHAOE. — A  sudden  hemorrhagic  infiltration  of  the  pau- 
<^reas  and  certain  neighbouring  structures  is  of  rai^e  occurrence,  and 
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is  cliiefly  important  from  a  medieo-legal  point  of  view.  It  takes, 
place  in  a  healthy  person,  and  without  any  obvious  cause.  The  symj)- 
tonis  are  severe  and  increasing  pain  in  the  upper  part  of  the  abdomen, 
with  tenderness  ;  marked  gastric  disturbance  ;  tympanites  sometimes  '; 
increasing  restlessness,  anxiety,  and  depression  ;  and  speedy  collapse. 
The  temperature  is  usually  normal  or  subnormal.  Death  may  take  place 
suddenly. 

Diagnosis. — It  must  be  acknowledged  that  the  diagnosis  of  diseases 
of  the  pancreas  is  in  the  large  majority  of  cases  very  difficult,  and  often 
impossible.  The  acute  affections  are  seldom  positively  recognized,  though 
they  may  be  suspected.  The  conditions  of  the  fsBces  and  urine  may  als(. 
indicate  the  probable  presence  of  some  chronic  lesion,  particulai-ly  the 
cirrhotic  change.  The  disease  of  the  pancreas  most  likel}'  to  be  diagnosed, 
however,  is  cancer.  The  chief  diseases  for  Avhich  this  condition  is  liable 
to  be  mistaken  are  affections  of  the  stomach,  especially  in  the  vicinity  of 
the  p3'lorus  ;  of  the  duodenum  ;  or  of  the  liver.  The  paroxysms  of  pain 
may  closely  resemble  those  associated  with  the  passage,  of  a  gall-stone. 
Occasionally,  by  pressing  on  the  abdominal  aorta,  scirrhus  of  the  pan- 
creas gives  rise  to  pulsation  and  bruit,  simulating  an  aneurism.  When- 
ever any  of  the  symptoms  mentioned  are  complained  of,  and  especially 
jaundice  coming  on  without  any  obvious  cause,  pancreatic  disease  should 
always  be  borne  in  mind.  I  believe  that  it  not  nncommouly  escapes. 
recogilition  simply  because  it  is  never  thought  of.  An  important  step 
towards  a  definite  and  positive  diagnosis  consists  in  excluding  as  far  as 
possible  affections  of  all  neighbouring  structures.  It  must  be  remem- 
bered that  the  liver  is  liable  to  be  enlarged,  as  the  I'esultof  obstruction  of' 
the  bile-duct  associated  with  pancreatic  disease.  Physical  exaviination  is 
of  essential  value  in  diagnosis,  and  in  doubtful  and  obscure  cases  it  should 
be  thoroughly  carried  out  again  and  again,  by  which  means  a  satisfactory 
conclusion  may  in  some  instances  be  arrived  at  in  course  of  time.  A 
pancreatic  cyst  may  possibly  be  recognized  by  physical  examination,  and 
by  testing  the  action  of  the  fluid  removed  by  aspiration. 

Prognosis  is  always  serious  if  there  is  any  ground  for  believing  that 
the  pancreas  is  organically  affected.  The  acute  lesions  are  very  grave  as. 
a  rule.  Malignant  disease  is  necessarily  fatal,  and  seldom  of  long  dura- 
tion. Pancreatic  cyst  has  been  cured  hj  surgical  treatment  in  several 
cases. 

Treatment  is  generally  syviptomatlc  in  cases  of  pancreatic  disease, 
directed  especially  against  pain,  vomiting,  constipation,  jaundice,  loss  of' 
flesh  and  strength,  angemia,  and  debility.  In  acute  cases  hot  fomenta- 
tions or  poultices,  applications  of  ice,  or  a  few  leeches  may  be  of  service. 
The  administration  of  sweetbreads  as  an  article  of  diet,  of  pancreatic 
emulsion  or  extract,  or  of  liquor  pancreaticus  or  pancreatin,  as  artificial 
digestants,  may  be  very  useful  in  pancreatic  diseases,  or  where  the 
secretion  is  deficient.  Pancreatized  foods  are  also  valuable.  A. 
pancreatic  cyst  is  generally  treated  by  abdominal  section  and  drainage 
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CHAPTER  LVII. 

DISEASE  OF  THE  SUPRA-RENAL  CAPSULES— 
ADDISON'S  DISEASE. 

JEtiology  and  Pathology. — Dr.  Addison  first  drew  attention  to  a  series 
of  symptoms  which  he  believed  were  associated  Avith  disease  of  the 
supra-renal  bodies,  one  of  the  most  prominent  being  a  peculiar  dis- 
coloration or  bronzing  of  the  skin.  Since  his  time  the  subject  has  been 
investigated  by  the  late  Dr.  Greenhow  and  many  other  observers. 

The  first  question  to  be  determined  is,  whether  any  relation  exists 
between  the  phenomena  of  so-called  Addison  s  disease  and  any  morbid 
condition  of  the  supra-renal  capsules  ?  Gri-eenhow  maintained  that  thei-e  is 
such  a  relationship,  but  others  deny  this.  With  regard  to  the  bronzing  of 
the  skin,  which,  however,  is  by-no-means  the  most  important  or  even  au 
essential  symptom  of  Addison's  disease,  this  has  been  described  as  being- 
present  in  cases  where  there  was  no  supra-renal  mischief  ;  but  Green- 
how  affirmed  that  the  discoloration  in  such  instances  is  different  from, 
true  bronzing.  On  the  other  hand,  supra-renal  disease  has  been  fre- 
quently noticed  where  thei'e  was  no  bronzing,  which  might  be  accounted 
for  in  some  instances  by  the  fact  that  this  symptom  appears  at  a  con- 
paratively  late  period,  and  that  the  progress  of  the  complaint  may  be 
so  rapid  as  to  terminate  in  death  before  the  discoloration  could  be  de- 
veloped. But,  furthei,  this  leads  to  the  question  of  the  nature  of  the 
lesion  of  the  supra-i-enal  capsules  in  Addison's  disease.  Some  suppose 
that  its  phenomena  maybe  due  to  any  morbid  condition  of  these  organs; 
but  Greenhow  held  that  they  are  only  observed  in  connection  with  a 
special  lesion,  which  will  be  presently  described.  As  to  the  mode  in 
which  disease  of  the  supra-renal  capsules  produces  these  effects,  the  view 
generally  held  is  that  it  is  through  the  implication  of  certain  important 
nerves  and  ganglia,  and  not  from  interference  with  or  abolition  of  the 
functions  of  these  organs.  They  have  themselves  a  large  supply  of  nerves, 
which  are  intimately  connected  with  the  trunk  of  the  sympathetic  in 
the  abdomen,  as  well  as  with  the  j)hi'enic  and  pneumogasti-ic  nerves. 
The  morbid  changes  which  alfect  the  supra-renal  capsules  also  tend  to 
involve  the  nerves  in  their  vicinity,  and  may  even  extend  so  far  as  to 
implicate  the  semilunar  ganglia  and  solar  plexus.  The  nerve-lesions  are 
of  the  nature  of  perineuritis,  atrophy,  and  pigmentation.  It  is  affirmed 
that  bi'onzing  of  the  skin  has  been  found  in  connection  with  enlarge- 
ment of  the  retro-peritoneal  absorbent  glands,  which  surrounded  and 
compressed  the  solar  plexus,  the  supra-renal  capsules  being  perfectly 
healthy.  The  nerve-lesions  have  been  considered  by  some  observers  as 
^vmn(^ primarily,  and  as  being  altogether  independent  of  supra-renal 
mischief. 

Another  view  is  that  the  phenomena  of  Addison's  disease  are  actually 
due  to  the  destruction  of  the  supra-renal  bodies.  Dr.  MacMunn,  as  the 
result  of  his  spectroscopic  observations  on  the -blood  and  urine,  has 
advanced  the  opinion  that  the  function  of  these  organs  is  to  separate 
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ctfctc  pigments  and  their  accompanying  proteids.  Foa  and  Pellicani 
have  found  that  the  adi-enals  contain  a  very  active  poison,  and 
MacMnnn  suggests  that  tliis  may  be  the  proteid  part  of  the  pigment 
molecule  Arhich  it  is  the  fnnction  of  these  Ijodies  to  pick  out  and  meta- 
morphose into  a  harmless  body.  When  they  are  diseased,  the  effete 
pigments  and  pioteids  circulate  in  the  blood;  the  former,  or  their 
incomplete  metabolites,  producing  pigmentation  of  the  skin  and  mucous 
membranes,  and  appearing  often  in  the  urine  as  uro-ha?mato-porphyrin  ; 
the  hitter  producing  toxic  effects,  and  leading  to  further  deterioration  of 
blood,  with  its  consequences. 

"With  respect  to  the  exciting  cause  of  the  special  supra-renal  lesion. 
Greenhow  maintained  that  it  is  frequently  due  to  the  extension  of 
inflammation  from  diseased  or  injured  adjacent  jjarts.  It  has  also  been 
referred  in  some  instances  to  a  severe  strain,  blow,  or  physical  shock, 
usually  affecting  the  back  ;  to  over-exertion  ;  to  nervous  shock,  grief,  or 
anxiety  ;  and  to  intermittent  fever.  Individual  cases  have  been  met  -with 
associated  with  syphilis  and  lejjrosy,  phthisis,  diabetes  mellitns,  and 
exophthalmic  goitre. 

There  are  some  important  predisposing  causes  of  Addison's  disease. 
It  is  much  more  frequent  among  males  than  females ;  is  found  chiefly  in 
those  employed  in  active  manual  labour,  and  especially  in  connection 
with  those  occupations  which  entail  exposure  to  bodily  injury  from 
accident  or  over-exertion  ;  and  is  almost  confined  to  the  laborious  periods 
of  life,  though  it  may  occur  even  in  childhood.  There  may  be  a  pre- 
disposing constitutional  condition  in  some  instances. 

Anatomical  Characters. — The  supra-renal  bodies  may  be  the  seat  of 
the  following  moi-bid  changes  : — 1.  Acute  in^amm a tion,  ending  in  sup- 
puration. 2.  Tubercle.  3.  Cancer,  always  secondary,  and  usually  of 
the  soft  variety.  4.  Albuminoid  disease.  5.  Fibroid  degeneration, 
with  hardening.  6.  Fatty  degeoieration.  7.  Atrcjphy.  8.  Hamorrhage. 
9.  Peculiar  alterations  associated  with  xXddisons  disease.  These  were 
formerly  believed  to  be  the  result  of  a  chronic  injtammatory  process, 
affecting  both  supra-renal  capsules ;  the  morbid  condition  is  noAv 
generally  regarded  as  being  of  a  tuherctdar  nature,  and  tubercle  bacilli 
have  been  found  in  some  cases.  The  affected  organs  are  usually  enlarged, 
firm,  and  nodulated;  though  in  rare  cases  they  are  normal  or  diminished 
in  size.  In  the  earlj-  stage  of  the  disease  they  are  invaded  by  a  softish, 
semi-translucent,  greyish  or  greenish-grey,  apparently  homogeneous 
substance,  which  on  exposure  to  the  air  assumes  a  pinkish  hue.  This 
becomes  firmer,  and  undergoes  caseous  degeneration,  giving  rise  to 
yellowish,  opaque,  cheesy  nodules;  or,  not  uncommonly,  forming  a 
creamy  or  purulent-looking  fluid,  varying  in  thickness,  and  occupying 
either  one  large  cavity  in  the  centre  of  the  capsule,  or.  more  frequently, 
several  small  cavities.  Sometimes  calcification  follows,  cretaceous 
granules  or  small  masses  being  formed,  or  a  putty-like  material,  or 
ifinally  a  dry  chalky  mass.  The  grey  material  and  the  products  of 
degeneration  are  always  found  associated  together,  though  in  very 
variable  proportions,  and  gradations  may  be  seen  from  one  to  the  other. 
Under  the  microscope  the  former  is  observed  to  consist  of  a  fibrillatcd 
stroma  containing  numerous  lymphoid  corpuscles ;  while  the  caseous 
masses  are  made  up  of  altered  cells,  nuclei,  granular  matter,  and  fat. 
In  many  cases  thei^e  is  great  thickening  of  the  covering  of  the  capsules, 
with  extensive  proliferation  of  the  surrounding  cellular  tissue,  and  the 
formation  of  firm  adhesions  to  adjacent  parts  ;  the  nerves  become  thus 
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invested  in  a  dense  indurated  tissue,  and  their  fibrous  investment  has 
also  been  found  hypertrophied. 

Other  morbid  appeai-ances  have  been  described  in  individual  cases  of 
Addison's  disease,  including  enlargement  of  the  neighbouring  absorbent 
o-lands,  which  are  either  normal  in  structure,  or  firm,  glistening,  pale,  and 
in  process  of  caseation;  enlargement  of  the  solitary  glands  of  the  small 
intestines,  and  sometimes  of  the  large  ;  mammillation,  small  ecchymoses, 
superficial  erosions,  or  small  ulcers  in  the  stomach  ;  atrophy  of  the 
mucous  coat  of  the  alimentary  canal,  with  degeneration  of  its  glands  ; 
and  enlargement  of  the  spleen,  which  may  be  considerable,  the  organ 
being  usually  dark-coloured  and  soft. 

Symptoms.- — One  of  the  most  prominent  clinical  phenomena  of  Addi- 
son's disease  consists  in  a  peculiar  cachexia,  which  sets  in  gradually  and 
indefinitely  without  any  obvious  cause,  characterized  by  increasing 
muscular  debility,  languor,  and  indisposition  for  any  bodily  or  mental 
eifort,  at  last  amounting  to  extreme  prostration;  an  aspect  of  listlessness 
and  depression ;  marked  anjemia,  the  sclerotics  being  pearly-white ; 
wasting-,  but  not  to  any  degree,  nor  is  it  always  observed,  while  thei'e 
is  in  some  cases  a  peculiar  tendency  to  the  formation  of  adipose  tissue, 
the  subcutaneous  fat  being  very  abundant ;  remarkable  feebleness  of 
the  heart's  action,  the  pulse  becoming  very  soft,  weak,  and  compres- 
sible, there  being  also  a  tendency  to  giddiness  and  faintness,  sometimes 
amounting  to  prolonged  attacks  of  syncope,  and  to  palpitation  on  exer- 
tion, with  breathlessness.  Another  characteristic  feature  is  a  gradual 
discoloration  of  the  shin,  which  assumes  the  so-called  bronzed  appearance. 
This  appears  at  very  variable  periods  in  difi^erent  cases,  and  is  due  mainly 
to  the  presence  of  yellowish- brown  pigment-granules  in  the  rete  mucosiim, 
or  occasionally  of  pigment-cells.  Traces  of  pigment  may  also  be  found 
in  the  superficial  layers  of  the  epidermis,  with  pigment-granules  here 
and  thei"e  in  the  cutis.  The  exact  hue  varies,  and  it  becomes  darker  by 
degrees.  It  often  resembles  that  of  the  mulatto,  but  may  be  simply 
dingy  or  smoky-brown,  yellowish-brown,  greenish-brown,  greyish- 
black,  or  almost  black.  It  extends  all  over  the  body,  but  is  never 
uniform  throughout,  usually  commencing  and  being  most  marked  over 
exposed  parts,  such  as  the  face  and  neck ;  on  the  upper  extremities  ; 
in  the  axillce  ;  and  about  the  penis,  scrotum,  and  navel.  It  shades  ofl- 
gradually,  but  where  the  skin  has  been  injured  or  irritated,  this  part 
becomes  much  darker  and  presents  defined  mai;gins.  The  palms  and 
soles  sometimes  exhibit  spots  of  pigment.  The  mucous  membranes  are 
also  discoloured,  the  lips  in  some  instances  assuming  a  mulberry  hue; 
or  irregular  and  ill-defined  spots  and  patches  of  pigment  being  observed 
upon  them,  as  well  as  on  the  inside  of  the  cheeks  and  on  the  gums,  with 
dark  streaks  opposite  the  angles  of  the  mouth.  A  peculiar  pigment  has 
also  been  described  in  the  structures  of  the  eye,  as  seen  with  the  ophthal- 
moscope, but  the  conjunctiviB  always  remain  normal.  In  addition  to 
these  symptoms  there  is  usually  more  or  less  pain  in  the  epigastrium,which. 
is  in  some  cases  extremely  severe ;  and  irritability  of  the  stomach,  with 
nausea,  retching,  or  voaniting,  Avhich  may  be  urgent  and  irrepressible. 
Other  digestive  disorders  are  also  common,  appetite  being  lost;  and 
obstinate  diarrha'a  sometimes  sets  in  without  any  obvious  cause,  thouo-h 
constipation  is  the  rule.  The  tongue  is  usually  red  and  moisit.  Pain  In 
the  loins  is  often  complained  of.  Frequently  one  or  both  hypochondria 
feel  tender;  and  Dr.  Greenhow  noticed  sometimes  a  rigidity  of  the 
abdominal  muscles,  as  if  they  were  instinctively  contracted  to  protect 
deep-seated  parts  from  pressure. 
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The  course  of  Addison's  disease  is  slow  and  clironic  as  a  rule,  but  it 
is  often  subject  to  remarkable  remissions,  with  improvement  in  tlie 
symptoms,  and  subsequent  exacerbations.  In  exceptional  instances  the 
progress  is  acute  and  rapid  ;  or  the  disease  may  be  latent  for  a  long 
time,  and  then  run  a  very  ]-apid  course.  Death  generally  results  fi-om 
gmxdnal  asthenia,  there  being  towards  the  close  frequent  sighing  or 
yawning,  with  persistent  hiccuj).  The  mind  is  in  many  cases  clear  to 
the  last,  but  the  patient,  may  be  drowsy  or  semi-comatose,  or  grave 
nervous  phenomena  may  supervene.  The  temperature  is  usually  low 
throughout,  but  towards  the  close  it  falls  considerably,  the  skin  being 
cool  or  cold  ;  and  the  patient  feels  cold.  The  urine  is  often  diminished; 
of  low  specific  gravity  ;  and  deficient  in  solids. 

Diagnosis. — Should  symptoms  of  progressively  failing  health  and 
general  cachexia  ajjpear,  without  any  evident  organic  mi.schief  to  account 
for  them,  Addison's  disease  ought  always  to  be  borne  in  mind.  When 
under  such  circumstances  the  bronzing  appears,  there  should  be  no 
doubt  respecting  the  nature  of  the  complaint.  It  may  be  mentioned 
that  pigmentation  of  the  skin,  which  might  possibly  be  mistaken  for 
that  of  Addison's  disease,  may  be  associated  with  pregnancy,  syphilis, 
exophthalmic  goitre  rarel}',  other  chronic  wasting  diseases,  liepatic 
conditions,  and  uterine  disomlers.  The  effects  of  exposui'e,  or  of  vermin 
on  the  skin,  must  also  not  be  forgotten.  In  rare  instances  melanotic 
cancer  may  simulate  Addison's  disease. 

Prognosis  is  very  grave,  the  disease  always  ending  fatally,  but  the 
duration  may  be  very  prolonged. 

Treatment. — All  that  can  be  done  in  Addison's  disease  is  to  promote 
the  general  health  and  strength  by  means  of  a  highly  nuti'itious  diet ; 
by  the  administration  of  tonics,  especially  quinine,  arsenic,  tincture  of 
perchloride  or  syrup  of  the  phosphate  of  iron,  strychnine,  and  cod-liver 
oil ;  by  attention  to  h^-gienic  measures;  and  by  maintaining  the  alimen- 
tary canal  in  good  order.  Rest,  and  the  avoidance  of  all  bodily  and 
mental  excitement,  are  also  important  elements  in  treatment.  Some 
patients  do  best  on  a  milk  diet.  Symptoms  must  be  attended  to  as 
they  arise,  especially  sickness  and  diarrhoea. 


CHAPTER  LVIII. 

DISEASES  OF  THE  URINARY  ORGANS. 

I.  CLINICAL  PHENOMEiN-A. 

1.  The  morbid  sensations  connected  with  the  urinary  organs  may  be 
referred  to  one  or  both  lumbar  regions  ;  to  the  ui-eters  ;  to  the  hypo- 
gastrium;  or  to  the  perinasum  or  some  other  part  in  the  course  of  the 
urethra.  They  chiefly  include  different  kinds  of  pain,  tenderness,  uneasi- 
ness, a  sense  of  fulness  or  tension,  heat  or  burning  along  the  urethra, 
and  itching  or  tickling  at  the  end  of  the  penis.  With  respect  to  pain,  it  is 
important  to  ascertain  whether  it  is  increased  by  movement  of  the 
body,  especiallv  by  sudden  jolts,  as  after  walking,  jumping,  riding,  or 
driving  ;  if  it  is  affected  by  the  act  of  micturition,  being  either  relieved 
or  intensified,  or  even  only  complained  of  during  or  after  this  act  ;  and 
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it'  it  is  influenced  by  any  special  articles  of  food  or  drink.    Not  un- 
(;ommonly  a  sympathetic  pain  is  felt  running  along  the  spermatic  cord  i 
to  the  testis;  and  this  organ  may  be  retracted  in  certain  attacks  j 
connected  with  tlie  kidne}".  _  : 

2.  The  act  of  micturition  is  often  affected.  The  principal  devia-  j 
tions  from  the  normal  are  irritability,  indicated  by  a  too  fi'equent  or  ' 
almost  constant  desire  to  pass  water,  sometimes  coming  on  suddenly,  so  , 
that  the  patient  cannot  retain  the  ui'ine  for  an  instant,  or,  on  the  other  j 
liand,  being  associated  with  moi-e  or  less  dysaria  or  sti-angury ;  simple 
dystcria,  or  difficulty  of  micturition,  even  to  complete  retention;  and 
incontinence,  the  urine  coming  away  involuntarily,  either  constantly  or 

only  at  times,  and  especially  at  night  during  sleep — nocturnal  ; 
iucontitience.  The  stream  of  urine  may  present  abnormal  characters.  ■ 
The  amount  passed  may  also  vary  greatly  fi'om  the  standai'd  of  health,  ' 
being  either  diminished  more  or  less  to  actual  suppression — oliguria,  ^ 
anuria,  or  ischuria ;  or  increased — 'polyuria. 

3.  Important  symptoms  frequently  associated  with  certain  urinary 
affections  result  from  the  abnormal  state  of  the  blood  which  they 
induce,  of  which  the  most  prominent  ai-e  ancemia  and  dropsy;  and 

the  phenomena  grouped  under  the  term  urcemia,  which  will  be  presently  '■ 
discussed  in  detail.    Other  general  symptoms  may  arise  in  connection  * 
with  these  complaints,  such  as  pyrexia,  septictemia,  wasting,  or  collapse ; 
and  they  may  also  cause  sympathetic  disturbance  of  remote  organs. 

4.  When  the  kidney  is  enlarged,  it  occasionally  gives  I'ise  to  symptoms  : 
by  causing  pressure  upon  adjoining  structures.  < 

5.  Rupture  of  any  portion  of  the  urinary  ajjparatus  will  occasion 
serious  consequences,  especially  when  this  event  is  followed  by  extrava-  ' 
sation  of  urine.  , 

II.  SPECIAL  EXAMINATION.  j 

j 

Special  examination  in  connection  with  the  urinary  organs  includes  :  — 

I.  Examination  of  the  Urine.    II.  Investigation  for  Renal  Tumour.  j 
III.  Examination  directed  to  the  Bladder  and  Urethra,  by  external 
methods ;  by  the  use  of  the  catheter,  sound,  or  endoscope  ;  and  through 

the  rectum  or  vagina.    For  an  account  of  the  special  examination  of  the  ] 

bladder  and  urethra  i-eference  must  be  made  to  surgical  treatises,  but  it  ' 

will  be  desirable  to  point  out  in  this  work  the  physical  signs  of  a  dis-  i 

tended  bladder.    It  should  also  be  mentioned  that  in  certain  cases  of  | 

renal  disease  it  is  very  important  to  examine  the  heart  and  arteries  ;  and  ' 
to  make  use  of  the  ophthalmoscope. 

A.  Examination  of  the  Ukixk. 

Examination  of  the  itrine  is  of  the  greatest  importance,  and  is  even  at  ' 
tlie  present  day  but  too  much  neglected  as  a  routine  practice.    It  gives 
valuable  infoi-mation  in  other  affections  besides  those  directly  asso- 
ciated with  the  urinary  organs,  and  in  the  following  pages  an  attenipt  | 
is  made  to  give  a  concise  outline  of  the  clinical  investigation  of  this  | 
excretion.    It  need  scarcely  be  remarked  that  a  previous  knowledge  is  '] 
requisite  of  the  characters  of  the  urine  in  health,  as  well  as  of  il;s  chemical  ■ 
composition,  with  the  average  proportion  of  its  chief  constituents,  and  i 
the  main  physiological  variations  to  which  they  are  liable;  the  clianges 
which  the  urine  undex^goes  on  standing  after  its  discliai-ge  must  also  be 
remembered  and  taken  into  account.  ! 
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1.  General  Examination. 

The  first  thing  to  be  done  with  any  specimen  of  urine  is  to  observe  its 
physical  characiers,  including  colour  and  general  aspect ;  degree  of  cleai-- 
nesR  or  turbidity;  consistence;  characters  of  the  froth  on  shaking; 
odour  ;  specific  gravity  ;  and  presence  or  absence  of  any  deposit.  It  is 
often  of  much  importance  to  measure  the  quantity  passed  in  tlie 
twenty-four  hours  ;  and  in  making  quantitative  analyses,  a  specimen 
from  a  mixture  of  the  whole  of  this  urine  should  be  employed. 
Then  the  reaction  should  be  taken,  this  being  done  as  a  rule  as  soon 
as  possible  after  the  urine  has  been  passed,  by  means  of  turmeric, 
and  blue  or  violet-tinted  litmus  papers.  Should  the  uinne  be  alka- 
line, it  is  requisite  to  detei-mine  Avhether  this  reaction  is  due  to  fixed 
alkali  or  to  ammonia,  by  drying  the  test-paper  in  the  open-air,  when, 
if  the  alkalinity  depends  on  ammonia,  it  is  restored  to  its  original 
colour.  Further,  it  is  very  important,  should  the  urine  be  ammoniacal, 
to  ascertain  whether  it  is  discharged  in  this  condition,  or  if  the  ammonia 
results  from  subsequent  decomposition,  and  how  soon  this  substance  is 
produced.  The  specific  gravity  is  usually  ascertained  by  means  of  the 
iirinometer.  Dr.  Oliver  employs  marked  urinometer  heads  for  this  purpose. 

2.  Chemical  Examination. 

This  is  carried  out  with  a  view  of  determining: — a.  The  presence  and 
proportion  of  certain  normal  constituents  of  urine,  esjiecially  urea,  uric 
acid,  chlorides,  phosphates,  sulphates,  and  colouring  matters.  h.  The 
presence  and  quantity  of  abnormal  organic  ingredients,  chiefly  bile, 
albumin,  sugar,  pus,  and  fat.  c.  The  nature  of  any  deposit,  d.  The 
admixture  of  A'arious  poisons  or  other  substances  introduced  from  xvitlwut , 
such  as  lead  or  arsenic,  or  different  vegetable  agents. 

1.  Ukka. — The  usual  qualitative  test  for  urea  consists  in  adding  pure 
nitric  acid  to  some  urine  carefully  concentrated  by  evaporation  in  a 
Avater-bath,  w^hen  a  crystalline  precipitate  of  nitrate  of  urea  is  thrown 
down,  the  crj-stals  of  which  appear  under  the  microscope  as  flat  rhombic 
or  hexagonal  plates.  When  urea  is  present  in  large  quantity,  the  mere 
addition  of  nitric  acid  to  urine  in  a  test-tube  will  cause  a  crystalline 
precipitate  to  form.  Quantitative  estimation. — An  approximate  know- 
ledge of  the  amount  of  urea  excreted  daily,  suflicient  for  ordinary 
clinical  purposes,  is  obtained  by  collecting  the  whole  of  the  urine  passed 
in  the  twenty-four  hours,  and  taking  the  specific  gravity  of  a  mixed 
specimen,  jirovided  it  does  not  contain  sugar  or  albumin.  For  ac- 
curate determination  the  volumetric  method  of  Liebig  is  that  generally 
employed.  It  depends  upon  the  fact  that  urea  forms  with  mercuric 
nitrate  a  precipitate  of  definite  composition.  For  this  process  threi' 
solutions  are  required,  namely  : — I.  One  consisting  of  a  volume  of  cold 
saturated  solution  of  barytic  nitrate  with  two  volumes  of  saturated 
baryta-water.  2.  A  standard  solution  of  mercuric  niti-ate.  3.  A 
solution  of  carbonate  of  sodium,  about  gr.  xx  to  5i.  A  measured  quantity 
of  the  urine  is  first  mixed  with  half  its  bulk  of  the  baryta  solution,  in 
order  to  pi'ecipitate  the  sulphates  and  phosphates,  which  are  then 
separated  by  filtration,  a  drop  or  tAvo  of  the  fiUrate  being  further  tested 
in  order  to  see  that  these  ingredients  are  entirely  removed,  and  if  they 
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are  not,  more  baryta  solution  must  be  added.  A  certain  quantity  of  the 
filtrate  is  then  taken,  and  the  mercurial  solution  veiy  cautiously  dropped 
into  it  from  a  graduated  burette,  until  it  begins  to  become  turbid,  the 
amount  required  to  produce  this  effect  being  noted.  No  precijiitate 
falls  until  all  the  chloi-ide  of  sodium  present  has  been  decomposed, 
and  the  quantity  required  for  this  purpose  must  be  subtracted  in  the 
subsequent  calculations  from  the  total  volume  added.  As  soon  as  a 
precipitate  forms,  the  mercurial  solution  is  to  be  allowed  to  flow  in  freely 
at  first,  and  afterwards  again  gradually,  the  mixture  being  stilled  with 
a  glass  rod.  In  order  to  ascertain  when  the  whole  of  the  urea  has  been 
precipitated,  a  little  of  the  carbonate  of  sodium  solution  is  placed  on  a 
white  porcelain  surface,  and  a  drop  of  the  precipitated  mixture  added  to 
it  by  the  aid  of  a  glass  rod;  as  soon  as  a  yellow  tinge  is  produced, 
it  indicates  that  the  whole  of  the  ui^ea  has  been  thrown  down.  The 
matter  then  becomes  merely  one  of  calculation,  the  mercurial  solution 
being  of  such  a  strength  that  each  cubic  centimeter  used  after  the  decom- 
position of  the  chlorides  corresponds  to  O'Ol  gramme  of  urea. 

Another  mode  of  estimating  urea  quantitatively  is  founded  upon  the 
decomposition  of  this  siibstance,  and  the  liberation  of  nitrogen.  The 
volume  of  this  gas  is  then  measured,  and  the  proportion  of  urea  j^resent 
is  calculated  therefrom.  The  decomposition  is  effected  by  means  of 
hydrobromite  of  sodium,  or  solution  of  chlorinated  soda,  and  various 
forms  of  apparatus  are  used,  but  foi'  a  description  of  these  reference  must 
be  made  to  special  works. 

2.  Uric  Acid. — The  chief  test  for  the  presence  of  uric  acid  is  to  place 
a  small  quantity  of  the  substance  supposed  to  contain  it  on  a  porcelain 
dish  ;  add  a  little  nitric  acid ;  evaporate  over  a  spii-it-lamp  until  a 
yellowish-red  residue  is  left ;  and  finally  touch  this  residue  when  cold  with 
a  glass  rod  dipped  in  solution  of  caustic  ammonia.  A  characteristic 
bright  violet  colour  is  immediatelj-  brought  out,  due  to  the  jjroduction 
of  murexid.  To  obtain  the  acid  from  urine,  it  is  requisite  to  add  excess 
of  strong  hydrochloric  or  acetic  acid  to  a  specimen  of  this  fluid,  and  to 
let  it  stand  for  twenty-four  hours.  The  uric  acid  is  then  precipitated  in 
a  crystalline  form,  and  may  be  tested  as  above.  This  is  also  the  method 
usually  folloAved  for  its  quantitative  estimation,  though  it  is  not  very 
accurate,  a  measured  quantity  of  urine  being  taken,  and  the  2irecipitate 
collected  on  a  weighed  filter,  which  is  afterwards  dried  and  again  weighed. 

3.  Inokganic  Acids. — With  regard  to  the  inorganic  acids,  it  must 
suffice  to  state  that  j)hosphoric  acid  is  best  recognized  by  the  ammonio- 
magnesium  test ;  hydrochloric  acid  by  argentic  nitrate;  and  sulphuric 
acid  by  bary tic  nitrate.  The  quantitative  estimation  of  these  substances 
])re.sents  so  many  practical  difficulties,  and  their  proportion  is  liable  to 
so  many  variations  from  different  causes,  that  its  consideration  would  be 
quite  beyond  the  province  of  this  work. 

4.  Coi.ouniMi  Matters. — The  precise  nature  and  number  of  the  normal 
colouring  matters  of  the  urine  are  still  uncertain.  In  an  ordinary  way 
their  amount  is  determined  by  the  appearance  of  the  urine,  which  is 
described  as  "pale,"  "normal,"  "high-coloured,"  etc.  The  propor- 
tion of  the  normal  pigments  in  different  specimens  is  influenced  bv 
various  physiological  and  pathological  conditions  ;  while  abnoima'l 
colouring  matters  are  not  imcommonly  present,  which  will  now  be  briefly 
noticed. 

In  one  class  of  cases  the  appearance  of  the  urine  is  modified  by  the 
presence  of  some  definite  colouring  material.    Blood  and  bile-pigments 
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are  often  present  in  this  fluid,  but  they  will  be  specially  considered. 
Certain  drugs  are  also  liable  to  affect  the  colour  of  the  urine.  Thus 
rhubarb  and  senna  impart  a  deep  brownish-yellow  colour,  due  to 
chrysophanic  acid,  which  becomes  bright-red  on  the  addition  of  an 
alkali ;  this  colour  disappears  when  an  acid  is  added.  Ha>matoxyluni 
gives  a  red  tinge;  and  santonin  may  make  the  urine  bright-yellow  or 
gi-eenish,  which  changes  to  orange-colour,  chei-ry-red,  or  purple  when 
ammonia  is  added,  these  colours  being  discharged  by  an  acid.  Carbolic 
acid  and  creasote,  even  when  absorbed  after  their  local  application,  are 
liable  to  cause  the  urine  to  assume  a  dark  greenish -brown  or  almost  black 
colour,  due  to  the  presence  of  o.tidation-products  of  hydrochinon  and 
■other  substances.  Gamboge  may  also  colour  the  urine  yellow.  During 
the  administration  of  iodide  or  bromide  of  potassium,  the  addition  of 
nitric  acid  may  darken  the  urine,  owing  to  the  liberation  of  free  iodine 
or  bromine. 

In  another  class  of  cases  ahnonnal  pigments  are  found  in  the  urine, 
which  are  formed  within  the  body  under  certain  pathological  conditions, 
Oi  .  these  the  most  important  are  febrile  or  pathological  urohilin 
(MacMunn),  derived  from  bile-pigments  and  haematin,  and  said  by  this 
observer  to  be  indistinguishable  from  stercohilin ;  uroerythrin  or  purpnriji, 
which  is  the  colouring  matter  associated  with  pink  urates ;  and 
hematoporphyrin,  produced  entirely  from  hsematin.  Dr.  Archibald 
Garx'od  has  found  that  traces  of  the  last-mentioned  pigment  are  extremely 
common  in  the  urine  in  both  health,  and  disease,  and  that  it  is  frequently 
present  in  fair  amount  without  producing  any  special  coloration  in  the 
urine. 

A  third  group  of  cases  are  those  in  which  the  urine  contains  chfomogens, 
which  do  not  at  once  colour  it,  but  from  which  a  colour  is  develoi^ed, 
cither  after  standing  for  a  time,  or  on  the  addition  of  oxidizing  agents. 
Thtis  there  is  a  chi-omogen  of  febro-urobilin,  recognized  in  the  febrile 
urine  by  the  addition  of  nitric  acid ;  and  another  occasionally  present 
in  anemia,  the  pale  urine  yielding  a  deep-i'ed  colour  Avith  nitric  acid. 
^Felanin  also  belongs  to  this  group,  which  is  a  black  pigment  developed 
from  a  chromogen,  after  exposure  or  by  the  addition  of  nitric  acid,  in 
patients  suifering  from  melanotic  sarcoma.  One  of  the  most  impoi-tant 
is  indican,  which  is  the  chi'omogen  of  indigo-blne.  It  is  derived  from 
indol,  which  is  foi'med  by  pancreatic  digestion  of  albumen  in  the  intes- 
tine, and  indican  will  appear  in  abundance  in  the  ui'ine  when  this  sub- 
stance is  injected  subcutaneously.  It  is  present  in  small  quantity  in 
healthy  urine ;  when  in  excess  the  urine  is  dark-yellow,  and  j-ields 
indigo-blue  to  certain  processes.  This  change  may  occur  spontaneously 
during  decomposition  of  urine,  a  glistening  dark-blue  film  forming  on 
its  surface.  In  most  instances,  but  not  always,  the  addition  of  nitric 
acid  develops  the  colour  of  indigo,  as  dark  violet,  dark  greenish-blue,  or 
almost  black.  The  most  reliable  test  seems  to  be  to  add  an  equal 
quantity  of  fuming  hydrochloric  acid  to  some  urine  in  a  test-tube,  and 
then  a  concentrated  solution  of  chloride  of  lime  drop  by  drop,  until  the 
blue  colour  is  fully  developed.  If  this  mixture  be  shaken  up  with 
chloroform,  the  latter  dissolves  the  indigo,  and  sinks  to  the  bottom  of  the 
test-tube.  The  supei-natant  liquid  remains  reddish  or  purplish,  probably 
from  the  presence  of  indigo-red.  Excess  of  indican  seems  to  be  most 
important  clinically  as  an  indication  of  obstruction  of  the  small  intestine, 
and  is  said  to  help  to  distinguish  this  condition  from  obstruction  of  the 
large  bowel.    It  has  been  jioticed  also  in  hepatic  and  gastric  cancer. 
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Addison's  disease,  lymphadenoma,  plithisi.s,  tabes  meseiiterica,  and 
cholera,  ludican  is  said  to  be  present  in  considerable  quantity  in  the 
urine  in  tropical  climates  ;  and  to  bo  increased  by  turpentine,  oil  of 
bitt(!r  almonds,  and  iiux  vomica. 

5.  Alf.l'mkn's — Protiuds. — Of  late  years  the  detection  of  proteid  bodies 
in  the  urine  has  become  somewhat  complicated,  and  for  fuller  details  the 
reader  is  referred  to  Dr.  Sidney  Martin's  writings  on  the  subject.  He 
divides  them  into: — 1,  Albumin  (sernm-albamin,  egg-albumin) ;  2,  Glohulin 
(paraglobLilin,  serum-globulin,  fibrino-plastin) ;  3,  Alhumoses  (hemi- 
albumose,  pi^opepton)  ;  4,  Peptones.  Here  it  Avill  only  be  practicable  to 
consider  the  chief  tests  for  albumins ;  and  to  refer  briefly  to  the  other- 
snbstances  mentioned. 

The  two  tests  usually  employed  for  the  detection  of  albuminuria  are 
heat  and  nitric  acid. 

a.  The  heat-test  is  best  pei'formed  by  placing  some  urine  in  a  test- 
tube,  and  heating  its  upper  portion  by  means  of  the  spirit-lamp,  this 
portion  being  then  compared  with  the  lower  part,  and  thus  the  slightest 
opalescence  can  be  detected.  There  are  some  important  precaiitions  to 
be  observed.  1.  It  is  essential  to  see  that  the  iirine  is  duly  acidulated. 
Sir  William  Roberts  gives  the  following  directions  on  this  point: — "  A 
test-tube  is  charged  with  about  three  drachms  (10  c.c.)  of  urine,  and  to 
this  is  added  a  single  drop  of  acetic  acid  (B.P.).  If  the  urine  be  alkaline, 
it  should  first  be  carefully  nenti-alized  by  adding  successive  drops  of 
acetic  acid  until  the  litmus-paper  shows  a  distinct  but  slight  acidity, 
and  then  the  final  single  drop  of  acid  is  added  before  boiling.  By  using 
this  small  and  definite  quantity  of  acid  the  precipitation  of  mucin  is 
almost  entirely  avoided;  and  also  the  risk  of  preventing  the  precipita- 
tion of  albumin  by  the  use  of  too  much  acid."  2.  The  portion  of  urine 
employed  should  be  quite  transparent  and  clear,  and  if  there  is  any  per- 
manent turbidity,  the  urine  ought  to  be  filtered  ;  when  this  is  due  to 
urates,  however,  all  that  is  necessary  is  to  pass  the  tube  a  few  times 
along  the  flame,  when  the  urates  are  immediately  dissolved,  and  then 
the  upper  part  may  be  further  heated.  3.  The  portion  which  is  being- 
tested  must  be  boiled,  because,  should  the  proportion  of  albumin  be 
small,  it  is  only  then  that  cloudiness  is  observed.  The  rapidity  of 
coagulation  is  in  proportion  to  the  quantity  of  albumin  present. 
4.  After  heating,  it  is  well  to  add  a  drop  or  two  of  nitric  acid,  because, 
if  the  urine  is  only  faintly  acid,  earthy  phosphates  ma}^  be  precipitated, 
and  thus  give  rise  to  turbidity,  These  ,  salts,  however,  are  immediately 
dissolved  by  the  acid. 

b.  The  addition  of  nitiic  acid  to  cold  urine  by  the  contact-metliod  of 
Heller,  is,  with  certain  precautions,  a  very  delicate  test  for  albumin, 
and  Sir  William  Roberts  regards  it  as  that  best  adapted  for  clinical 
work.  In  performing  this  test  the  usual  plan  is  to  place  some  urine 
in  a  test-tube,  incline  the  latter,  and  gradually  pour  st]'ong  nitric 
acid  down  along  its  inner  surface,  so  that,  owing  to  its  higher  specific 
gravity,  the  acid  may  sink  to  the  bottom  of  the  tube  without  mixing 
with  the  urine.  Or  some  of  the  acid  may  be  placed  in  the  tube,  and  the 
urine  poured  upon  it.  In  order  to  perform  this  test  delicately,  however, 
the  acid  should  be  introduced  by  means  of  a  [)ipette.  Near  the  junction 
of  the  two  liquids  more  or  less  turbidity  is  observed,  which  gradually 
spreads  upwards  through  the  stratum  of  urine.  When  a  iirine  coii- 
tairiing  both  albumin  and  mucin  is  tested  by  this  method,  the  albumin 
is  thrown  down  just  above  the  line  of  junction  of  tlie  two  fluids,  while 
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the  mucin  is  brought  into  view  towards  the  upper  part  of  the  column  of 
ui'ine,  where  it  gradually  forms  a  diffused  haze,  quite  distinct  from  the 
opalescent  zone  at  the  line  of  junction  (W.  iloberts).  The  chief 
fallacies  relating  to  the  nitric  acid  test  are  as  follows  : — I.  If  only  a 
very  little  acid  is  added  to  the  urine,  the  albumin  may  not  be  precipitated 
at  all;  and,  on  the  other  hand,  if  a  considerable  quantity  is  suddenly 
mixed  with  it,  the  same  result  may  follow,  even  though  there  is  much 
albumin  present.  Tlie  solubility  in  excess  of  nitric  acid  applies  only 
to  serum-albumin,  from  which  egg  albumin  in  distinguished  by  the 
•coagulum  being  insoluble  in  excess.  2.  Cloudiness  may  not  be  observed 
.at  once  if  the  proportion  of  albumin  is  very  small,  and  therefore  it  is 
desirable  to  wait  in  doubtful  cases  for  a  few  minutes — from  15  to  30  at 
the  most — for  a  possible  reaction  to  take  place.  3.  If  the  urine  is 
highly  concenti-atsd,  the  addition  of  nitric  acid  is  liable  to  cause  pre- 
cipitation of  urates  ;  in  this  case,  however,  the  cloudiness  begins  at  the 
.surface  of  the  urine,  and  extends  downwards,  while  heat  at  once  dis- 
solves the  precipitate.  4.  When  there  is  great  excess  of  urea,  nitric 
acid  may  cause  its  precipitation,  but  this  usually  occurs  very  slowl}^, 
.and  the  deposit  is  crystalline.  5.  Opalescence  of  urine  may  be  due  to 
the  patient  taking  cubebs  or  copaiba,  and  this  is  sometimes  increased 
by  adding  nitric  acid.  These  ingredients,  however,  are  i-ecognized  by 
their  odour ;  and  by  the  effects  of  heat,  which  diminishes  the  opales- 
<;ence,  and  prevents  any  turbidity  with  nitric  acid. 

Sir  William  Roberts  has  suggested  a  nujdification  of  the  nitric  acid 
test,  a  mixture  being  used  consisting  of  one  volume  of  strong  nitric  acid 
•with  five  volumes  of  a  saturated  solution  of  sulphate  of  magnesium. 
Amongst  other  advantages,  this  mixtui'e  does  not  fume,  or  stain,  or  burn 
the  fingers  or  garments  ;  and  can  be  carried  about  in  a  corked  bottle 
with  much  less  risk. 

c.  Picric  Acid  is  regarded  by  Sir  Greorge  Johnson  as  the  most  trust- 
Avorthy  and  sensitive  test  for  albumin,  being  a  most  delicate  albumin- 
precipitant.  It  may  be  used  either  as  a  saturated  solution,  or  as  a 
})ovvder  or  crystals.  When  unmixed  with  other  agents,  he  afSrms  that 
picric  acid  gives  no  reaction  with  mucin.  The  only  precipitates  which 
it  may  produce  are  urates,  peptones,  and  vegetable  alkaloids,  but  these 
are  readily  and  completely  redissolved  by  heat.  Dr.  Oliver  recom- 
mends a  mixtui'e  of  citric  acid  in  the  picric  solution  (5ij  dissolved  in 
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d.  It  must  suffice  to  enumerate  the  other  principal  tests  employed 
for  detecting  albuminuria,  namel}^ : — a  saturated  solution  of  potassium 
ferrocyanide,  the  urine  being  freely  acidulated  by  citric  acid  (Pavy)  ; 
acididated  brine  . 'Rohevin)  ;  a  standard  solution  oi  potassio-mercuric 
iodide,  the  urine  being  strongly  acidified  with  acetic  or  citric  acid ; 
sodium  tungstate  :  and  met  a  phosphoric  acid,  which  is  a  very  complete 
precipitant  of  albumin. 

Portable  Tests. — The  inti-oduction  of  portable  tests  for  the  urine  has 
proved  of  much  clinical  value,  i^'or  the  detection  of  albumin  Sir  George 
Johnson  employs  the  powder  of  picric  acid  in  this  way.  Dr.  Pavy  uses 
test-pellets,  composed  of  sodium  ferrocyanide  and  citric  acid.  Dr.  Oliver, 
of  Harrogate,  some  years  ago  introduced  test-papers.  These  are  made 
with  potassio-mercuric  iodide,  sodium  tungstate,  potassium  ferrocyanide, 
and  picric  acid  respectively.  He  also  makes  use  of  separate  papers  of 
citric  acid;  and  compound  papers,  containing  this  ingredient  with 
some  of  the  others  just  mentioned.    For  full  instructions  respecting 
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tlie  employment  of  these  tests  the  reader  is  referred  to  Dr.  Oliver's 
■work     On  Bedside  Urine  Testing." 

Quantitative  examination. — -For  ordinary  clinical  purposes,  a  suflfi- 
ciently  exact  estimation  of  the  amount  of  albumin  present  in  a  specimen 
•of  ui'ine  may  be  obtained  by  adding  a  little  acetic  acid  to  some  of  it  in  a, 
test-tube,  boiling,  and  then  setting  aside  until  the  coagulated  particles 
have  all  subsided,  when  the  depth  of  the  deposit  can  be  compared  with 
that  of  the  urine,  the  proportion  being  expressed  as  "almost  solid,"  f, 
i,  J,  i,  etc.,  or  as  mere  "  cloudiness  "  or  "  a  trace."  Sometimes  the 
precipitate  from  a  measured  quantity  of  the  urine  is  collected  on  a 
weighed  filter,  which  is  then  washed,  dried,  and  again  weighed. 

Another  method  of  estimating  the  amoiint  of  albumin  in  urine  is  the 
■dilnfioii  method  of  Sir  William  Roberts.  It  consists  in  diluting  the  albu- 
minous urine  with  water,  until  it  gives  a  faint  but  distinct  reaction  with 
nitric  acid  in  between  half  and  three-quarters  of  a  minute  after  the 
contact  of  the  acid.  Each  dilution  with  an  equal  volume  of  water  is 
counted  as  a  "  degree  of  albumen,"  and  such  degree  corresponds  to 
0'0034  per  cent,  or  0'0148  grain  per  fluid  ounce  ;  from  this  the  total 
amount  of  albumin  may  be  calculated.  The  operation  is  a  delicate  one, 
and  should  be  perfoi'nied  in  daylight. 

Oliver  employs  his  test-papers  for  the  quantitative  estimation  of 
albumin  in  urine,  and  he  thinks  the  potassio-mercuric  iodide  is  the 
most  suitable.  Another  method  is  by  Esbach's  albuminometer,  in  which 
a  mixtm-e  of  picric  and  citric  acid  is  used  to  precipitate  the  albumin. 
The  elfect  of  albumin  on  the  polarization  of  light  has  also  been  made 
use  of  to  determine  its  quantity  in  urine. 

Before  estimating  the  amount  of  urea  and  other  urinary  constituents, 
it  is  requisite  to  remove  any  albumin  present,  by  carefully  acidulating 
with  acetic  acid,  heating  just  to  the  boiling  point,  and  filtering. 

Varieties  of  Proteids. — The  tests  thus  far  discussed  apply  moi'e 
particularly  to  serum-alhumin,  which  is  the  kind  usually  present  in 
urine.  A  few  remarks  will  now  be  offered  with  regard  to  the  other 
pi-oteid  bodies.  Egg-albumin,  which  is  precipitated  by  heat  and  nitric 
acid,  is  distinguished  froin  serum-albumin  by  the  addition  of  ether,  which 
coagulates  it.  Martin,  however,  states  that  before  this  test  is  applied, 
certain  proteids  ought  to  be  separated  from  the  urine,  by  saturating  it 
with  neutral  ammonium  sulphate,  by  which  albumins,  paraglobulin, 
and  albumoses  are  completely  precipitated,  while  peptones  remain  in 
solution.  The  precipitate,  which  rises  to  the  surface,  is  removed  by 
filtration,  and  redissolved  in  a  small  quantity  of  distilled  water.  This 
solution  can  then  be  tested  for  the  several  proteids  which  may  be 
present ;  and  the  peptones  are  to  be  looked  for  in  the  filtrate.  The  tests 
for  the  several  substances  not  yet  considered  Avill  now  be  briefly 
indicated. 

Faraglobulin  is  distinguished  by  the  following  tests  :  —  1.  It  is  precipi- 
tated on  acidulating  and  boiling,  the  precipitate  being  insoluble  in  excess 
of  acid.  2.  Saturation  with  magnesium  sulphate  produces  a  white 
tiocculent  precipitate.  3.  Add  a  drop  of  a  1  per  cent,  solution  of 
.sulphate  of  copper,  and  tlien  an  excess  of  liquor  potasstc.  A  violet 
colour  is  produced  (ordinary  proteid  reaction). 

Albumoses. — These  are  bodies  formed  during  peptic  digestion,  and 
regarded  as  intermediate  between  globulin  and  albumin  on  the  one 
hand,  and  peptone  07i  the  other.  Those  derived  from  globulin  have 
been  termed  "  globuloses."    Three  kinds  are  recognized,  namely,  hetero-, 
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proto-,  and  deuteio-albnmose.  Hetero-ulbnnioso  is  probably  identical 
with  ]k'uce  Jones's  albumin,  and  Kulme's  hemialbumose.  This  is  tlie 
only  kind  which  can  usually  be  definitely  found  in  urine,  proto-albumose 
not  having  yet  been  met  with,  and  deutero-albumose  is  generally  classed 
Avith  peptonuria."  The  characteristic  tests  of  hetero-albumose  in  urine 
are  as  follows  : — 1.  Heat,  witlimit  the  addition  of  acid,  precipitates  it, 
but  at  a  lower  temperature  than  albumin  or  paraglobulin,  namely, 
between  109-4''  and  122"  F.,  and  it  re-dissolves  on  boiling.  2.  If  to  the 
cold  urine  nitric  acid  be  added  drop  by  drop,  a  pi-ecipitate  is  formed, 
which  dissolves  on  heating,  is  re-precipitated  on  cooling,  re-dissolves 
on  again  heating,  and  so  on.  This  is  a  very  characteristic  test.  Deutero- 
albumose  only  gives  a  precipitate  with  nitric  acid  after  the  addition  of 
chloride  of  sodium.  3.  A  precipitate  is  formed  with  acetic  acid  and 
ferrocyanide  of  potassium.  4.  With  copper  suljihate  and  excess  of 
liquor  potassa^  a  pink  colou]-  is  produced  (biuret  reaction). 

Peptones. — These  give  no  precipitate  with  heat,  nitric  acid,  or  the 
feri'ocj'anic  test.  A  precipitate  is  formed  with  jiicric  acid,  which  is 
re-dissolved  on  heating.  iJr.  Martin  recommends  that  peptones  should 
be  looked  for  in  the  filtrate  after  the  removal  of  the  other  proteids  by 
saturation  with  neutral  ammonium  sulphate.  If  they  ai^e  present,  the 
filtrate  will  give  the  following  characteristic  reactions  : — 1.  The  "  biuret 
reaction,"  namel}',  a  pinki.sh-red  colour  on  addition  of  a  drop  of  dilute 
solution  of  sulphate  of  copper  and  excess  of  liquor  potassaa.  2.  Add 
two  or  three  drops  of  nitric  acid,  boil,  and  add  liquor  ammonia?  after 
cooling  ;  a  broAvnish  colour  is  produced.  Another  method  of  seiiai^ating 
pejotones  is  to  concentrate  the  urine,  and  filter  it  into  a  large  excess  of 
alcohol.  They  are  then  thrown  down,  and  tcv&j  be  collected  on  a  filter 
and  dissoh^ed  in  water. 

6.  Sugar. —  Glucose  or  grape-sngar  is  the  variety  usually  met  Avith  in 
urine.  PaA'y  and  others  maintain  that  it  is  present  in  healthy  urine,  but 
usually  the  ])roportion  of  sugar  is  so  minute  as  to  be  practically  of  no 
importance  from  a  clinical  point  of  view.  Inosit  or  muscle-sugar  is  said 
to  l)e  found  in  some  cases  of  renal  disease  and  diabetes  insipidus. 

Before  proceeding  to  test  for  grape-sugar,  it  is  necessary  to  ascertain 
that  there  is  no  albumin  present  in  the  urine,  and  should  there  be  any, 
it  must  first  be  got  rid  of.  It  has  been  recommended  to  filter  urine 
thoi-oughly  through  animal  charcoal  before  testing  for  sugar,  and 
especially  before  estimating  its  quantity. 

Qualitative  tests. —  (1).  Reduction-tests.  These  are  by  far  the  most 
i-oliable,  and  dej^end  upon  the  power  Avhich  grape-sugar  possesses  of 
reducing  certain  metallic  oxides  to  a  lower  degree  of  oxidation,  or  to  the 
metallic  state.  A  salt  of  copper  is  usually  emploj-ed,  cupric  oxide  being 
i-educed  to  cuprous  oxide,  Avhich  falls  as  a  precipitate.  There  are  tAvo 
chief  modifications  of  this  test,  namely,  Trommers  and  Fehling's. 
a.  Trommers.  A  drop  or  two  of  a  weak  solution  of  cupric  sulphate  is 
added  to  some  of  the  urine  in  a  test-tube,  and  then  about  half  its  bulk  of 
liquor  potassa;  care  being  taken  that  sufficient  of  the  latter  is  added 
to  dissoh-e  all  the  copper  salt.  On  boiling  this  mixture,  Avhich 
should  be  quite  clear  and  free  from  any  precipitate,  and  of  a  bluish 
or  bluish-green  coloui-,  an  orange-red  precipitate  of  cuprous  oxide 
falls,  which  subsequently  changes  to  reddish-broAvn.  This  method 
is  for  several  reasons  unsatisfactory,  and  Fehling's  is  much  more 
reliable.  b.  Fehling's.  Here  a  standard  solution  is  made  use  of, 
composed  of   cupric  sulphofc  (40    grammes)  ;  potassic   tartrate  (160 
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gnimmes) ;  liquor  soda',  of  sp.  gr.  1-12  (750  grammes);  with 
dislilled  water  to  1154-5  cubic  centimetres.  This  solution  is  very 
])rouo  to  decompose,  racemic  acid  being  prodticed  from  the  tartaric, 
which  also  possesses  the  power  of  reducing  cupric  oxide,  and  therefore 
the  test-liquid  should  be  always  keptin  completely-filled  aiid  thoi-oughly- 
stopped  bottles,  in  a  cool  and  dark  place.  The  proper  mode  of  using 
tliis  test-solution  is  as  follows  :— A  drachm  or  two  is  placed  in  a  tube, 
and  heated  over  the  spirit-lamp  until  it  boils  ;  if  any  decomposition  has 
taken  place,  a  precipitate  of  cuprous  oxide  will  be  thrown  down  in  one 
or  two  minutes,  and  should  this  happen,  the  test-solution  is  unsatis- 
factory, and  it  is  best  to  prepare  a  fresh  specimen.  When  the  solution 
is  satisfactory,  if  the  urine  is  supposed  to  contain  a  considerable  amount 
of  sugar,  a  drop  or  two  of  it  is  to  be  added  while  the  solution  is  boiling, 
when  a  brick-red  precipitate  of  cuprous  oxide  falls  immediately,  and  if 
more  urin.e  is  added  the  deposit  becomes  yellow.  Cai'e  must  be  taken 
under  these  circumstances  not  to  add  too  much  urine,  as  great  excess  of 
sugar  will  cause  the  precipitate  to  be  re-dissolved,  pi'oduciug  a  clear 
yellow  solution.  If  there  is  only  a  small  proportion  of  sugar  present, 
the  urine  must  be  poured  in  iTntil  nearly  as  much  as  the  quantity  of 
test-solution  employed  has  been  added,  but  on  no  account  must  the 
quantity  exceed  an  equal  bulk.  This  mixture  is  again  to  be  boiled, 
when,  if  a  small  quantity  of  sugar  is  present,  it  assumes  an  intense 
opaque  j'ellowish-green  appearance,  and  slowly  a  bright  yellow  deposit 
subsides.  If  there  is  no  immediate  pi'ecipitation,  the  mixture  must  be 
set  aside  in  a  warm  place  to  cool  gradually,  when,  if  only  a  very  minute 
proportion  of  sugar  is  present,  the  liquid  by  degrees  loses  its  trans- 
parency,- and  assumes  a  light-greenish  opacity  or  milkiness,  which  is 
quite  characteristic  (W.  Roberts).  It  is  highly  important  to  avoid 
boiling  for  any  length  of  time,  as  this  is  quite  unnecessary,  while  ui-ic 
acid,  hippuric  acid,  and  creatinine  have  the  power  of  reducing  cupric 
oxide  after  prolonged  boiling. 

Dr.  Pavy  employs  a  modification  of  Fehling's  sokition,  which  is  more 
stable,  and  which  contains  the  following  ingredients:  —  Sulphate  of 
copper,  320  grains ;  potass'ic  tartrate,  640  grains  ;  caustic  potash,  1,280 
gi-ains  ;  distilled  loater,  20  fluid  ounces.  He  has  test-pellets  also  made, 
which  contain  similar  ingredients. 

Dr.  Walter  Smith,  of  Dublin,  speaks  highly  of  Bottger's  hismuth-test, 
and  gives  the  following  formula  for  the  test-solution: — Subnitrate  of 
bismuth,  15  grammes,  dissolve  in  pure  glycerine,  30  grammes,  and  solution 
if  sodium  hydrate  (sp.  gr.  1'34)  60-70  c.c. ;  dilute  ivith  water,  150-164  c.c. 
Heat  to  212""  Fahr.  In  emplo}- iug  this  solution  a  little  of  it  is  added  to 
the  urine,  which  is  then  boiled  for  a  few  seconds.  If  sugar  be  j^resent, 
the  liquid  first  becomes  brownish,  then  the  white  precipitate  of  hydrate 
of  bismuth  becomes  grey,  and  rapidly  deepens  in  tint,  until  the  reduc- 
tion precipitate  is  perfectly  black.  One  fallacy  to  which  this  test  is 
liable  is  the  possible  formation  of  a  black  precipitate  of  sulphide  of 
bismuth  in  presence  of  sulphuretted  organic  compounds. 

(2)  Moore's  test. — This  test  consists  in  mixing  equal  quantities  of 
the  suspected  urine  and  of  liquor  potassco  in  a  test-tube,  and  boiling  the 
upper  portion.  A  change  of  colour  is  observed  to  a  more  orless'deep 
brown  ;  or,  if  there  is  much  sugar  present,  it  may  even  become  almost 
black.  This  is  by  no  means  a  reliable  test,  for  it  cannot  detect  small 
quantities  of  sugar  :  while  urine  which  is  concentrated  and  high-coloured, 
or  which  contains  excess  of  phosphates  or  much  albumin,  will  become 
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darkened  on  boilino- with  liquor  potassoe,  and  this  is  particularly  the  case 
with  markedly  albuminous  urine,  if  the  liquor  potassa?  should  hav(t 
become  impregnated  with  lead  from  having  been  kept  in  glass  bottles. 
Under  certain  circumstances,  however,  Moore's  test  may  be  found  of 
decided  sei-vice,  and  should  not  be  entirely  ignored. 

(3)  Fermentation-test, — A  small  quantity  of  German  yeast  is  placed 
in  a  test-tube,  which  is  then  quite  filled  with  the  urine,  inverted  over  a 
shallow  dish  or  saucer  containing  some  of  the  same  liquid,  and  set  aside 
in  a  warm  place  for  some  hours.  If  sugar  is  present  fermentation  goes 
on,  and  carbonic  anhydride  is  set  free,  which  collects  at  the  top  of  the 
tube,  gradually  expelling  the  urine.  The  gas  may  be  tested  by  a  lighted 
taper.  This  is  not  a  delicate  test.  Sir  William  Roberts  makes  use  of 
the  loss  of  specific  gravity  in  the  urine  after  having  undergone  this  process, 
both  for  indicating  the  presence  of  sugar,  and  its  amount. 

(4)  Hassan's  test. — The  late  Dr.  Hassall  considered  the  growth  of 
the  yeast-plant  (tortila  cerevisi'^f)  in  urine,  visible  on  microscopic  exami- 
nation, ascertain  evidence  of  the  presence  of  sugar.  There  are  several 
reasons  why  this  test  is  not  very  practicable. 

(5)  Johnson's  test — Sir  George  Johnsoji  speaks  very  highly  of  a  test 
for  sugar  in  the  urine,  which  was  first  discovered  by  Braun  in  1865, 
and  which  depends  on  the  fact  that  when  picric  acid  and  liquor  potassm 
are  boiled  with  glucose,  the  acid  is  reduced  to  picramic  acid,  and  a  deep 
red  colour  is  thus  developed.  He  employs  grain  lumps  of  caustic  potash 
along  Avith  picric  acid  powder,  in  his  poi'table  apparatus  for  testing 
urine. 

(6)  Indigo-carmine  test. — When  carmine  of  indigo  is  heated  Avith 
carbonate  of  sodium  and  saccharine  urine,  the  blue  colour  is  changed 
gradually  into  green,  then  into  red,  and  finally  into  yellow.  This  test 
in  an  aqueous  form  does  not  seem  to  be  reliable,  but  Dr.  Oliver  has 
prepared  test-papers  charged  with  the  same  definite  quantity  of  the  con- 
stituents, and  of  these  he  speaks  verj- highly.  When  heat  is  applied  to 
the  test-papers  in  water,  a  fine  blue  solution  is  obtained.  A  characteristic 
series  of  changes  of  colour  is  observed  when  this  is  boiled  with  saccharine 
tirine,  the  solution  finally  becoming  of  a  straw  colour. 

(7)  Phenyl-hydrazine  test. — This  test  is  very  delicate,  but  takes 
some  time  to  perform.  It  is  carried  out  by  boiling  about  2  grains  of 
phenyl-hydrazine  hydrochl orate,  and  3  or  4  grains  of  sodium  acetate, 
with  a  drachm  of  urine  in  a  test-tube  for  20  or  30  minutes  or  more  ; 
and  then  cooling  by  immersion  in  cold  water.  A  yellow  deposit  foi-nis, 
presenting  nnder  the  microscope  clusters  of  fine  crystalline  needles. 

Some  of  the  fallacies  connected  with  testing  for  sugar  have  already 
been  pointed  out,  but  a  substance  named  glycuronic  acid  must  be  par- 
ticularly referred  to.  It  reacts  to  Fehling's  and  Bottger's  tests,  and 
is  dextro-rotator}-  with  the  polariscope.  It  does  not,  however,  yield  the 
fermentation-test ;  and  gives  a  brownish  amorphous  deposit  with  the 
phenyl -hydrazine  test. 

Quantitative  estimation. — As  regards  diabetic  urine,  where  ahii-ge 
quantity  of  sugar  is  passed  daily,  the  specific  gravity  will  give  iiu.  ^ 
approximate  idea  of  the  proportion  discharged.  For  accurate  analysis, 
however,  the  following  are  the  chief  methods  adopted.  1.  Votumetria 
analysis. — 10  c.c.  of  Fehling's  solution 'are  placed  in  a  flask  and  boiled, 
and  some  of  the  urine,  either  alone  or  diluted  with  a  certain  proportion 
of  water,  according  to  the  amount  of  sugar  present,  is  added  by  degrees 
from  a  graduated  burette,  until  the  blue  colour  has  entirely  disappeared, 
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■which  can  be  observed  by  liolding  the  flask  between  the  eye  and  tlio 
lio-ht  after  each  addition,  allowing  it  to  stand  for  a  minute,  so  that  the 
sediment  may  subside.  The  above  amount  of  the  test-solution  is  decom- 
posed by  1  grain  of  sngar,  and  from  this  the  whole  quantity  of  sugar 
excreted  may  be  determined.  2.  Dlfereutial-density  method. — The  loss 
of  density  in  the  urine  after  fermentation  is  considered  by  Sir  William 
Roberts  as  giving  ver-y  accurate  information  as  to  the  quantity  of  sugar 
present.  Each  degree  of  density  lost  corresponds  to  1  grain  of  sugar  in 
•every  fluid  ounce  of  urine.  3.  The  polariscope  is  sometimes  employed 
to  estimate  the  quantity  of  sugar,  as  well  as  its  presence,  provided  the 
urine  is  transparent,  this  being  determined  by  the  degree  to  which  the 
plane  of  polarization  is  rotated  to  the  right  (dextrose).  4.  Sir  Greorge 
Johnson  employs  picric  acid  and  liquor  potasses  to  estimate  sugar  in 
urine  quantitatively  by  means  of  his  Picro-saccharimeter.  5.  Dr.  Oliver 
affirms  that  his  indigo-carmine  test-papers  are  available  for  this  purpose. 

7.  Bile. — The  foliowing  are  the  chief  tests  which  are  practised  for  the 
detection  of  bile  in  the  urine  :— 

Gmelin's  test. — This  is  employed  for  the  purpose  of  indicating  the 
presence  of  hile-pigments.  It  consists  in  bringing  strong  nitric  acid  into 
■contact  with  the  urine,  when,  if  bile  be  present,  a  play  of  colours  is 
•developed,  from  green  to  violet,  blue,  and  finally  to  red,  which  soon  dis- 
appears. These  changes  in  colour  are  due  to  the  gradual  oxidation  of 
the  biliary  pigments.  The  green  colour  is  the  most  characteristic, 
being  dependent  upon  the  formation  of  biliverdin,  and  it  must  be  re- 
membered that  a  reddish  tint  is  brought  out  by  nitric  acid  in  most  speci- 
mens of  urine,  while,  if  much  iudican  is  present,  a  blue  or  violet  or  even 
a  green  colour  may  be  developed. 

Grmelin's  test  may  be  performed  either  by  placing  a  drop  or  two  of 
the  urine  and  acid  separately  on  a  white  porcelain  surface,  and  then 
■causing  them  to  come  into  contact ;  or  by  pouring  a  little  nitric  acid 
into  a  test-tube,  and,  holding  this  in  an  oblique  position,  allowing  the 
urine  to  run  gently  down  its  interior,  so  that  it  may  fall  on  to  the  sur- 
face of  the  acid.  The  succession  of  colours  is  observed  at  the  junction 
of  the  two  liquids.  The  urine  may  be  placed  in  the  tube  first,  and  the 
acid  poured  in  gradually,  so  that  it  sinks  to  the  bottom. 

Other  agents  have  been  employed  for  the  purpose  of  bringing  out  the 
green  colour  in  urine  containing  bile-pigments.  Thus  it  may  be 
developed  by  careful  contact  with  tincture  of  iodine  ;  or  by  mixing  equal 
parts  of  urine  and  dilute  solution  of  caustic  potash,  and  adding  a  little 
hydrochloric  acid.  Huppert's  test  is  said  to  be  very  delicate  and  reliable. 
An  equal  quantity  of  milk  of  lime  is  added,  which  carries  down  the 
bile-pigments.  The  supernatant  fluid  is  decanted,  and  to  the  sediment 
alcohol,  with  which  a  small  quantity  of  sulphuric  acid  has  been  mixed, 
is  added.  On  gently  warming  the  test-tube  the  precipitate  is  decolorised, 
and  the  fluid  takes  on  a  green  tint. 

Pettenkofer's  test. — By  this  test  the  bile-acids  are  detected.  It 
depends  upon  the  development  of  a  deep  purple  colour  when  these 
acids  are  acted  upon  by  cane  sugar  and  strong  sulphuric  acid.  This 
reaction  is,  however,  for  several  i-easons  most  unreliable  when  applied 
to  urine,  and  it  has  been  affirmed  that  the  bile-acids  cannot  be  detected 
except  when  the  two  fluids  have  been  purposely  mixed. 

A  solution  of  commercial  peptone  has  been  used  by  Dr.  Oliver  to 
detect  bile-salts  in  the  urine,  a  precipitate  forming,  which,  according  to 
Halliburton,  is  due  to  a  reaction  between  the  bile-salts  and  albumose. 
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8.  Acetone.— It  has  been  stated  that  traces  of  aceto-ne  maybe  present  j 
in  normal  urine.    It  is  increased  in  certain  conditions,  but  has  especially  i 
to  be  looked  for  m  cases  of  diabetic  coma.    The  tests  for  this  substance 
are  as  follows :— a.  With  perchloi  ide  of  iron  it  gives  a  Burgundy-red  j 
colour.     h.  Liebex's  test.— This  is  the  most  reliable,  and  consists  in 
pouring  the  suspected  urine  upon  a  solution  of  iodide  of  potassium 
(gr.  xx),  m  hquor  potass83  (si),  boiled  together.     Phosphates  are  pre-  ' 
cipitated,  and  if  acetone  be  present,  the  deposit  afterwards  becomes  ' 
yellow,  from  the  formation  of  iodoform,  Avhich  also  falls  in  the  form  of 
yellow  granules.  j 

Microscopical  Examination.  ^ 

The  objects  which  may  be  discovered  in  urine  by  the  aid  of  the  , 
microscope  include  .—a.  Extraneous  materials,  such  as  fragments  of  ' 
cotton- wool  or  flax,  hairs,  woody  fibres,  starch-granules,  or  oil-globules. 
h.  Unorganized  particles,  crystalline  or  amorphous,  including  chiefly  uric 
acid  and  urates,  oxalate  of  lime,  phosphates,  fatty  particles,  cystine, 
xanthine,  leucine,  and  tyrosine.     c.  Organized  bodies,  nameh^  renal 
or  other  epithelium,  casts  of  various  kinds,  blood-corpuscles,  pus-cell.s,. 
cancer-cells,  fragments  of  hydatids  or  other  morbid  growths,  pigment, 
fat,    spermatozoa,    or    micro-organisms,    including    vibriones,  "mould  J 
fungus,  torulse,  bacteria,  bacilli,  micrococci,  spirilla,  ova  of  bilharzia,  \ 
and  sarcinge.    In  order  to  examine  urinary  deposits  microscopically,  a  ' 
quantity  of  the  urine  must  be  set  aside  in  a  conical  or  cylindrical  glass.  ^ 
the  supernatant  fluid  being  poured  off  after  standing  for  two  or  three  {' 
hours,  and  a  drop  of  the  sediment  then  placed  on  a  glass  slide,  or  this  ) 
may  be  taken  up  by  means  of  the  pipette.    Not  uncommonly  the  mici-o-  > 
scope  is  also  employed  to  examine  deposits  formed  during  chemical  | 
reactions  ;  and,  on  the  other  hand,  the  effects  of  chemical  reagents  > 
on  objects  observed  under  the  microscope  sometimes  give  valuable  u 
information.  I 

4.  Examination  of  Urinary  Deposits. 

It  Avill  be  expedient  now  to  consider  deposits  in  urine  separately,  ar. 
to  describe  the  chief  characters  by  which  those  ordinarily  met  with  are 

i-ecognized.    In  examining  such  deposits,  certain  general  charadeis  must  I 

first  be  noticed,  namely,  their  amount ;  colour  and  general  aspect ;  mode  j 
of   aggregation   and  deposition,  whether   amorphous,  crystalline,  or" 

flocculent ;  and  their  apparent  densit}^  and  manner  of  precipitation,.  \ 

which  may  be  observed  by  shaking  up  some  of  the  specimen,  and  then  j 

allowing  it  to  stand.    Next  they  must  be  submitted  to  the  action  of  heat ;  j 

of  nitric  and  acetic  acids  ;  and  of  liquor  potassw,  in  order  to  test  whether  ! 

they  are  dissolved  by  these  agents.  Finally  some  of  the  sediment  must  i 
be  examined  microscopically,  with  or  without  staining.    The  jjrincipal 

urinary  deposits,  with  their  main  characters,  are  as  follows  : —  | 

1.  Uric  acid. — Urine  which  deposits  this  substance  is  always  ver\  j 

acid.    Generally  the  uric  acid  is  mixed  with  urates,  and  forms  some  i 

time  after  the  discharge  of  the  urine.    To  the  naked  eye  it  is  presented  i 

as  more  or  less  brown  or  brownish-red  crystals,  either  forming  a  sujier-  1 

ficial  film,  adhering  to  the  sides  of  the  A^essel,  or  falling  as  a  heavy  | 
reddish  deposit  like  brick-dust.    The  crystals  are  not  soluble  by  heat 
or  dilute  acids,  but  they  arc  dissolved  by  strong  alkalies.  Cheinically 
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tliey  may  be  recognized  by  the  murexid-test.  Microscopically  they  are 
distinguished  by  tlieir  colour  and 
fo7-m,  the  latter  being  primarily 
tliat  of  a  rbombic  prism  or  lozenge 
with  pointed  ends,  but  the  cry- 
stals present  numerous  diversi- 
ties in  shape,  becoming  ovoid  or 
oval  tablets,  barrel-shaped,  quad- 
rangular, cubes,  hexagonal,  rod- 
like, stellate,  rosette-like,  etc. 
(Fig.  44.)  If  a  drop  of  liqttor 
potassce  is  added,  they  are  dis- 
solved at  once,  but  may  be  re- 
precipitated  as  hexagonal  plates 
by  adding -a  drop  of  acetic  acid. 

2.  Urates. — These  are  very 
common  urinary  deposits,  even 
in  health.  As  a  rule  they  appear 
as  aviorpJious  urates,  which  con- 
sist of  the  salts  of  potassium, 
sodium,  ammonium,  and  lime,  in 
variable  proportions.  The  conditions  favourable  to  their  deposit  are  a  high 
specific  gravity,  and  very  acid  reaction  of  the  urine  ;  and  a  low  tempera- 
ture of  the  air.  They  form  more  or  less  speedily  after  the  discharge  of 
the  urine.  The  precipitate  is  quite  amorphous,  pulverulent,  and  loose ; 
sinks  with  tolerable  rapidity ;  and  presents  a  variable  colour,  such  as 
milky,  fawn,  orange,  pink,  deep-red,  or  purplish,  owing  to  the  urates 
carrying  down  the  urinary  pigments.  A  film  forms  on  the  surface  and 
sides  of  the  containing  glass.  Seat  dissolves  the  jDrecipitate  very  speedily 
and  completely,  and  liquor  potassce  produces  the  same  effect.  Microsco- 
pically it  appears  as  minute  amorphous  granules,  of  variable  size,  and 
more  or  less  dark  and  opaque.  (Fig.  45,  a.)  Urates  of  sodium  and  am- 
monium are  occasionally  deposited  in  a  crystalline  form,  the  former  as  a 


Fig.  44. 
Uric  acid  ci-ystals. 


'I.  Amorphous  urates. 


Fig.  45. 


b.  Ci-ystals  of  urate  of  sodium,   c.  Hedgehog  crystals  of  urate  of  sodium. 
d.  Urate  of  ammonium. 


whitish  or  yellowish  sediment  which  sinks  rapidly,  and  usually  forms  in 
the  bladder  ;  the  latter  generally  as  a  dense  white  precipitate,  in  urine 
which  has  decomposed  and  become  strongly  ammoniacal.  They  appear 
under  the  microscope  as  globular,  dark,  opaque  particles,  from  which 
project  spiny  crystals,  straight  or  curved.  (Fig.  45,  b.  c.)  Urate  of 
ammonium  also  occurs  in  the  form  of  minute  dumb-bells.    (Fig.  45,  d.) 

*  Figs.  44,  4()b,  and  48,  are  from  Legg's  "  Examination  of  the  Urine,"  7th  edition 
by  Dr.  Lewis  Jones.    (Lewis).  ' 
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3.  Oxalate  of  lime. —  This  forms  but  a  very  slight,  colourless  deposit, 
visually  ill  liigli-coloured  and  acid  urine.  It  crystallizes  in  fine  lines  on 
the  interior  of  the  containing  glass  ;  while  the  sediment  is  described 
by  Sir  William  Roberts  as  consisting  of  two  parts — a  soft,  pale-grey, 
mucous-like  portion  at  the  bottom ;  and  overlying  this  a  snow-white, 
denser  layer,  with  an  undulating  but  sharply-limited  surface.  Oxalate 
of  lime  is  not  dissolved  by  heat,  acetic  acid,  or  liquor  potassre ;  but  is 
speedily  soluble  in  mineral  acids.  It  crystallizes  either  in  the  form  of 
minute  octahedra,  very  short  in  one  axis,  or  of  pyramids ;  or  as  bicon- 
cave, circular  or  oval  discs,  with  rounded  margins.  Under  the  micro- 
scope tbe  former  vary  in  appearance  according  to  their  position,  bnt 
commonly  they   present    a   characteristic   envelope-like  appearance. 


Fig.  46. 

Oxalate  of  lime. — a.  Octahedra  and  ijyramids.   6.  Dumb-bells  of  oxalate  of  lime. 


exhibiting  a  square  surface  crossed  diagonally  by  two  lines.  (Fig.  46,  a. ) 
The  latter  are  presented  as  dumb-bells,  (Fig.  46,  h.)  or  as  ovoids 
and  circles. 

4.  Phosphates. — These  are  deposited  in  alkaline  urine  as  a  rule,  but 
occasionally  in  that  whicb  is  neutral  or  faintly  acid.  They  are  not  dis- 
solved hy  boiling,  which  even  increases  the  precipitate,  giving  rise  to 


Fig.  4T. 


a.  Stellar  phosphates.    l>.  Triple  pho?phates. 

turbidity,  and  causing  the  phosphates  to  fall  in  flakes.  A  drop  of  nitric 
acid  dissolves  them  instantly.  Three  varieties  of  phosphates  are  met 
with  as  urinary  deposits  :—a.  Amorphous  phosphate  of  lime—Bone-earili. 
This  occurs  as  a  whitish,  light,  flocculent  sediment;  occonipanied  with 


EXAMINATION   OF  URINARY  DEPOSITS. 


855 


a  superficial  iridescent  film.  Microscopically  it  presents  irregular  groups 
or  patches  of  minute  pale  granules,  b.  Grystallized  phosphate  of  lime — 
Stellar  phosphate.  Of  rare  occarrence,  the  crystals  assume  very  various 
forms,  but  most  of  them  resemble  crystalline  rods  or  needles,  either 
distinct  or  grouped  in  various  ways.  (Fig.  47,  a.)  c.  Phosphate  of 
ammonium  and  magnesium — Triple  phosphate.  This  is  the  most  common 
form  of  phosphatic  dejDosit,  being  generally  mixed  with  the  amorphous 
phosphate.  The  precipitate  is  quite  white  ;  while  brilliant  colourless 
crystals  are  seen  forming  a  film  on  the  surface  of  the  urine,  and  studding* 
the  sides  of  the  glass.  Under  the  microscope  the  ci-ystals  are  usually 
very  characteristic,  appearing  as  triangular  prisms  with  bevelled  ends, 
but  the  primary  form  is  liable  to  numerous  variations.    (Fig.  47,  &.) 

5.  Carbonate  of  lime  occasionally  falls  as  an  amorphous  deposit  in 
urine,  along  with  phosphates  ;  and  it  is  said  to  be  now  and  then  pre- 
sented in  the  form  of  crystals. 

6.  Cystin. — The  urine  in  which  this  rare  substance  is  found  is 
turbid  when  passed,  of  a  yellowish-green  colour,  having  an  oily 
aspect,  and  a   peculiar   odour  like 

sweet-briar.  It  is  faintly  acid,  but 
veiy  prone  to  decomposition,  becom- 
ing green  and  evolving  hydric  sul- 
phide. The  deposit  which  forms  on 
standing  appears  to  be  abundant  and 
light,  but  it  weighs  very  little.  This 
deposit  is  ')iot  dissolved  by  heat  or 
acetic  acid,  the  latter,  on  the  con- 
trary, causing  increased  precipita- 
tion ;  but  it  is  soluble  in  mineral 
acids  and  caustic  ammonia,  being 
deposited  from  the  latter  solution 
after  spontaneous  evaporation.  Mi- 
croscopically the  crystals  appear  as 
brilliant,  colourless,  hexagonal  tab- 
lets, having  a  pearly  lustre,  often 
overlapping   each    other,    or  being 

arranged  in  the  form  of  rosettes.  Cystin  also  crystallizes  in  square 
prisms.     (Fig.  48.) 

7.  Leucin—Tyrosin.— These  substances  are  stated  to  form  a 
greenish-yellow  sediment,  tyrosin  appearing  under  the  microscope  as 
delicate  needles,  grouped  in  globular  masses  or  bundles ;  leacin  as 
dark  globules,  resembling  those  of  fat. 

8.  Fat. — The  chief  condition  in  which  a  deposit  of  fat  is  observed  is 
the  so-called  chylous  urine.  It  causes  the  liquid  to  assume  a  whitish, 
opaque,  and  milky  aspect,  which  disappears  on  the  addition  of  ether,  the 
urine  then  becoming  trar.sparent  and  clear.  On  standing  the  fat  collects 
on  the  sui'face  as  a  creamy  layer.  Under  the  microscope  it  appears  in 
the  form  of  extremely  fine  molecules.  Fat  ig  also  present  in  the  urine 
in  some  cases  of  pancreatic  disease. 

The  material  name  kiesteine  may  also  be  alluded  to  hei-e.  This  is 
a  peculiar  whitish  pellicle,  which  sometimes  forms  on  the  surface  of 
urme  after  it  has  stood  for  a  few  days,  and  was  formerly  supposed  to  be 
a.  characteristic  sign  of  pregnancy,  but  it  is  now  known  that  such  is  not 
the  case.  It  consists  of  abundant  fat-globules,  crystals  of  phosphates 
and  the  mould  fungus.  ' 


Fid.  48. 
C3'stin. 
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9.  Mucus  iind  Epithelium. — All  urines  contain  a  small  quantity  of 
these  elumouts,  the  epithelium  being  slied  from  the  geni to-urinary 
passages.  A  light  cloud  subsides  on  standing,  and  the  cells  may  be  seen 
on  microscopical  examination,  diifering  in  character  according  to  the  part 
whence  they  arc  derived.  In  some  cases  mucus  is  present  in  considei-- 
able  quantity.  Mucin  is  precipitated  by  both  organic  and  mineral 
acids.  Its  distinctions  from  albumin  have  already  been  pointed  out. 
Mucns  does  not  become  I'opy  on  adding  Liquor  potassii\  and  thus  diffei-s 
from  pus.  Moreover,  in  order  to  distinguish  mucus  from  pus,  the  urine 
maybe  filtered;  if  it  contains  pas  the  filtrate  will  give  the  tests  for 
albumin  ;  if  mucus  is  present,  after  acidulating  the  filtrate  with  acetic 
acid  a  precipitate  of  mucin  forms  in  the  cold.  In  connection  with  certain 
diseased  conditions  the  epithelium  of  the  bladder,  ureters,  pelvis  of 
the  kidney,  or  renal  tubules  maj'  he  present  in  the  urine.  The 
extra-renal  cells  (Fig.  49,  h)  present  such  varied  and  curious  shapes 
that  they  have  been  mistaken  for  cancer-cells.  Renal  epithelium-cells 
(Fig.  49,  c)  may  be  separate  or  in  patches,  and  healthy  in  appearance, 
atrophied,  granular,  fatty,  or  entirely  disintegi^ated.  Usually  they  are 
associated  with  casts. 


PiCt.  49. 


a.  Vaginal  epitlielium.   b.  Epithelium  from  the  bladder,  ureter,  and  pelvis  of  the  kidney, 
c.  Renal  epithelium,  healtliy  and  fatty. 


10. 


Pus.— If  pus  is  present  in  any  quantity,  the  ui-ine  containing  it 


A 


is  turbid  on  being  passed,  and  does  not  become  clear  when  boiled 
yellowish- white  sediment  forms  ;  and  if  the  urine  is 
ammoniacal,  or  if  sohition  of  potash  or  ammonia  be 
added,  the  pus  assumes  the  characters  of  a  ropy, 
viscid,  tenacious  material,  which  can  be  drawn  out 
into  strings.  There  is  necessarily  some  albumin 
present,  but  it  is  never  abundant  when  due  to  pus 
alone.  Under  the  microscope  pus-cells  (Fig.  50) 
are  visible,  but  they  are  frequently  much  altered  in 
their  characters  in  decompqsed  urine. 

11.  Blood. — Ui-ine  containing  only  a  small  quan- 
tity of  blood  may  not  give  any  indication  of  its 
presence  to  the  naked  eye,  but  it  often  presents  a 
characteristicsmoky  appearance,  or  may  be  of  a  dirty         j    .    .^    n  ■  i 
reddish-brown  colour,  of  varying  depth  ;  when  more  abundant,  tlie  nuui 
has  a  more  or  less  deep  pink  or  red  colour,  until  in  extreme  cases  it  ma} 


Fic- 
Pus-eells 
unaltered,    and  af- 
fected by  acetic  acid 


.=,0. 

n  urine, 
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look  almost  like  pure  blood.    Occasionally  the  urine 
resembles  porter.    Sometimes  tlie  blood  is  separate     ^  (g| 
from  the  general  mass  of  urine,  and  it  may  be  in     ®  (g) 
distinct   clots,  or  these  may  form    on    standing.    0      ®  Op) 
A  brownish,  grumous,  flocculent  deposit  falls  after     @)  ®  ^ 
a  time.    The  urine  is  necessarily  albuminous.    Red  f^^-.^ 
corpuscles  (Fig.  51)  are  visible  on  microscopical  ex-    ^  O 
amination,  but  if  the  urine  is  very  dilute,  they  are        O  ^ 
liable  to  be  distended  and  thus  lose  their  noimial  ij. 
characters;  or,  if  it  is  ammoniacal,  they  speedily  Fie.  .^ji. 

alter  in  shape,  and  may  even  break  up.    Minute     Biood-corpuscies  in 
vermiform  coagula  or  blood-casts  may  also  be  seen 
under  the  microscope.    In  certain  conditions  the 

urine  contains  more  or  less  of  the  colouring  matter  of  the  blood,  with 
albumin,  but  without  corpuscles  or  fibrin.  The  colouring  matter  of  the 
blood  in  urine  may  be  detected  either  by  the  spectroscojpe  ;  or  by  the 
(jaaiacum-test.  In  performing  this  test  a  little  of  the  urine  is  placed  in  a 
small  test-tube,  a  drop  of  freshly  prepared  tincture  of  guaiacum  and  a 
few  drops  of  ozonized  ether  being  then  added.  The  tube  is  agitated,  and 
the  ether  allowed  to  collect  at  the  top.  If  blood-pigment  is  present,  the 
ether  acquires  a  blue  colour,  leaving  the  urine  below  colourless.  Salines 
and  iodine  must  be  absent  from  the  urine.  Heller  s  test  is  also  useful, 
the  urine  being  mixed  with  an  equal  quantity  of  liquor  potassre  and 
heated.  A  precipitate  of  phosphates  is  formed,  which  carries  down 
with  it  black  pigment,  derived  from  that  of  the  blood. 

12.  Renal  casts. — In  certain  morbid  conditions  of  the  kidneys  minute 
moulds  form  in  the  renal  tubules,  technically  termed  casts.  Their 
origin  in  the  kidney  has  been  disputed,  but  of  this  there  can.  be  no 
doubt,  as  they  have  been  seen  in  the  convoluted  and  the  straight 
tubules.  These  casts  are  washed  away  by  the  urine,  in  their  course 
outwards  being  broken  up  into  smaller  fragments,  and  they  are  visible 
on  microscopical  examination,  affording  information  as  to  the  state  of  the 
kidneys  of  the  highest  importance  both  for  diagnosis  and  prognosis.  As 
a  rule  these  casts  foi'm  but  a  slight  cloudy  sediment  in  urine,  if  any,  but 
sometimes  a  considerable  white  deposit  falls.  Microscopical  examination 
can  alone  positively  reveal  the  presence  of  casts,  and  it  is  advisable  to 
make  a  few  observations  at  intervals  before  coming -to  any  positive  con- 
clusion, and  also  to  repeat  the  examination  frequently  during  the  pro- 
gress of  the  case.  In  some  instances  the  examination  has  to  be  con- 
ducted with  the  greatest  care  before  casts  can  be  detected,  and  it  may  be 
desirable  to  inti'oduce  a  little  magenta  or  carmine  staining-fluid  beneath 
the  cover-glass  ;  it  has  also  been  recommended  to  add  acetic  acid  to  the 
urine,  in  order  to  jirecipitate  uric  acid,  which  will  caiuy  down  the  casts 
along  with  it. 

Renal  casts  are  generally  cylindrical,  often  bent  to  a  certain  degree, 
and  they  vary  in  diameter  usually  from  tutto  to  zhs  of  an  inch.  Occa- 
sionally a  minute  cast  seems  to  be  imbedded  in  a  larger  one.  Care  must 
be  taken  not  to  mistake  shreds  of  mucus  or  other  microscopic  objects 
for  casts.  Certain  varieties  are  met  with,  but  they  all  consist  of  a  more 
or  less  solid  basis,  in  most  cases  associated  with  microscopic  elements 
which  characterize  the  several  forms.  The  basis,  which  is  usually  trans- 
parent or  very  faintly  granular,  but  occasionally  fibrillated,  was  formerly 
■considered  to  be  coagulated  fibrin,  derived  from  blood-plasma  of  escaped 
•blood,  or  which  had  exuded  through  the  walls  of  the  vessels.  Undoubt- 
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edly  it  is  in  many  instances  of  this  nature,  but  in  others  it  has  a  different 
origin  and  composition,  but  observers  are  by-no-means  agreed  on  this 
matter.  Thus  it  has  been  supposed  that  the  material  is  sometimes 
inspissated  albumin,  but  on  no  sufficient  grounds.  The  view  most  in 
favour  is  that  it  is  derived  in  some  way  from  the  renal  epithelium-cells. 
Thus  it  has  been  attributed  to  colloid  degeneration  of  these  cells  ;  to  a 
substance  secreted  by  them  ;  or  to  the  material  which  in  health  forms 
the  substance  of  the  epithelial  cells.  In  disease  this  substance,  perhaps 
somewhat  altered  or  not  perfectly  formed,  collects  in  the  tubes  and 
becomes  inspissated.  (Beale.) 

The  chief  recognized  varieties  of  casts  ai^e  as  follows,  two  or  more 
kinds  being  commonly  observed  together: — a.  Blood-casts  (Fig.  52,  a), 
consisting  either  of  accumulations  of  blood- corpu.scles  ;  or  of  fibrinous 
(tasts  studded  with  these  elements.  Sir  George  Johnson  has  described 
"white  cell  casts,"  or  "exudation  cell  casts,"  which  he  thinks  are  leuco- 
cytes, h.  Eioithelial  casts  (Fig.  52,  h),  iisually  of  some  size,  and  pre- 
senting renal  epithelium-cells  on  the  surface  or  imbedded  in  their  sub- 
stance, frequently  somewhat  changed  from  their  normal  condition, 
c.  Granular  casts  (Fig.  52,  c),  usu.ally  of  moderate  size,  and  characterized 
by  being  more  or  less  granular  and  opaque  in  appearance,  the  granules 
being  either  coarse  or  fine,  and  consisting  of  protein  or  fat ;  these  are 
generally  mixed  to  a  variable  degree  with  other  elements,  such  as  altered 
epithelium  or  crystals  of  oxalates  ;  and  also  with  free  granules.  On  the 
addition  of  acetic  acid  to  the  specimen  under  the  microscope,  if  the 
gi  anules  consist  of  protein  they  disapj^ear,  if  they  are  of  a  fatty  nature 
they  become  more  evident.  Granular  casts  are  divided  by  some 
authorities  into  larqe  and  small,  d.  Fatty  casts  (Fig.  52,  d),  which  exhibit 
scattered  oil-globules  ;  or  collections  of  these  in  the  form  of  dark,  botry- 
oidal  masses,  e.  Hyaline,  transparent,  or  ivaxy  casts  (Fig.  52,  e),  varying 
considerably  in  diameter,  and  therefore  divided  into  large  and  smalt. 
These  have  either  a  perfectly  clear,  transparent,  and  glassy  aspect ;  or 
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present  faint  markings  on  the  surface,  or  a  dimly  molecular  appearance. 
Sometimes  a  few  nuclei  or  epithelium  scales  are  visible  upon  the  hyaline 
casts.  In  some  cases  they  can  only  be  seen  after  the  addition  of  iodine. 
or  magenta  solution,  f.  Pus-casts,  composed  of  moulded  accumulations 
of  pus-corpuscles,  which  are  extremely  rare. 

It  is  in  connection  with  certain  forms  of  Briglit's  disease  of  the  kidneys 
that  casts  are  of  so  much  importance,  and  valuable  diagnostic  conclu- 
sions may  be  arrived  at  as  a  general  rule  from  studying  their  charactei\s. 
I.  If  they  consist  chiefly  of  the  blood  or  epithelial  varieties,  they  indicate 
an  early  stage  of  disease,  and  the  condition  of  the  renal  epithelium  may 
be  gathered  from  the  characters  of  the  cells  on  the  casts.  2.  Fine  hyaline- 
casts  are  supposed  to  come  fx^om  tubules  still  covered  with  epithelium, 
and  when  they  follow  the  varieties  just  mentioned,  they  show  that  the 
disease  is  subsiding.  3.  Large  hyaline  casts  are  believed  to  be  formed 
in  tubules  deprived  of  their  epithelium,  and  therefore  to  indicate  grave 
organic  changes  in  the  kidney.  4.  Abundant  granular  casfs  also  point 
to  advanced  disease,  and  they  are  frequently  mixed  with  free  granules. 
5.  Fatty  casts  are  of  very  serious  import,  as  proving  the  existence  of 
fatty  degeneration,  with  desti-uction  of  the  renal  epithelium. 

13.  Organisms. — The  chief  organisms  which  may  be  observed  in  the 
urine  are  bacteria  and  vibriones  ;  forms  of  torula  ;  sarcina  iirina', ;  ■  tubercle 
bacilli  ;  certain  entozoa  or  their  ova,  especially  the  bilharzia  hcematobia, 
and  filaria  sanguinis  hominis  ;  and  fragments  or  booklets  of  echinococci, 
in  connection  with  hydatid  disease.  The  sarcina  urinx  is  smaller  than 
the  gastinc  variety.  Some  suppose  that  it  is  always  developed  after  the 
urine  has  been  voided,  but  others  think  that  a  colony  of  sarcinse  estab- 
lishes itself  in  the  bladder.  Sir  "William  Roberts  has  described  a  form 
of  bacteruria  or  septic  bacilluria,  in  which  the  urine  at  the  moment  of 
emission  is  loaded  with  bacteria.  Tbe  urine  has  the  peculiar  grey 
opalescence  indicative  of  commencing  decomposition ;  and  a  heav}- 
disagreeable  odour,  like  that  of  stale  fish.  The  reaction  is  acid,  and  on 
keeping  the  urine  shows  no  tendency  to  pass  into  the  ammoniacal 
fermentation.  The  organisnl  corresponds  in  its  microscopic  characters 
to  the  common  putrefactive  bacterium  (Bacteritim  termo),  and  appears 
as  micrococci,  and  as  actively  moving  short  rods  composed  of  molecules, 
often  joined  together  in  zig-zags.  Sir  W.  Roberts  supposes  that  a 
colony  of  bacteria  is  established  in  the  bladder,  and  that  the  prolifera- 
tion of  the  organism,  and  perhaps  certain  products  of  its  action  as  a 
ferment,  give  rise  to  irritation  in  the  bladder,  of  which  symptoms  are 
usually  present. 

B.  Renal  Tu.moue. — Displacements  and  Malformations. 

A  tumour  connected  with  the  kidney  occupying  its  normal  position 
has  the  following  general  characters  : — I.  It  is  extra-pelvic,  occupying 
mainly  one  or  other  lumbar  region,  and  it  cannot  be  separated  from  the 
mass  of  muscles  behind.  It,  however,  increases,  in  a  for-ward  direction 
to  a  variable  degree,  sometimes  attaining  an  enormous  size,  and  giving 
rise  to  general  enlargement  of  the  abdomen.  2.  The  shape  is  often  more 
or  less  that  of  the  kidney,  the  borders  being  rounded,  but  irregularity  is 
not  unfrequently  observed  in  this  respect,  and  there  may  be  merely  a 
rounded  swelling.  3.  As  a  rule  the  consistence  is  firm  ;  in  certain  cases 
there  is  a  feeling  of  elasticity  or  softness,  or  even  distinct  fluctuation 
may  be  detected.    A  large  calculus  in  the  kidney  is  occasionally  felt  as 
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a  hard  mass.  4.  The  tumour  is  almost  or  quite  fixed,  not  being  altered 
hy  manipulation  or  by  respiratory  moveinents.  .5.  Percussion  reveals 
ilulness  extending  back  to  tlie  spine,  with  tympanitic  note  in  front,  due 
to  the  colon,  unless  the  tumour  becomes  extremely  large.  6,  In  some 
■cases  it  is  necessary  to  use  the  aspirateur  or  exploratory  trochar  in 
the  diagnosis  of  renal  tumour;  or  even  to  perform  more  serious 
■operations. 

It  will  be  convenient  in  this  connection  to  allude  to  certain  peculiari- 
ties observed  in  some  instances  in  the  position  and  shape  of  the  kidneys, 
which  may  give  rise  to  forms  of  abdominal  tumour. 

1.  Movable  or  Floating  kidney.  Normally  the  kidneys  are  nearly 
fixed,  but  occasionally  one  or  both,  especially  the  right,  are  displaced 
and  become  more  or  less  freely  mobile,  floating  about  in  the  cavity  of 
the  abdomen.  This  condition  has  been  by  far  most  frequently  observed 
in  females,  chiefly  after  repeated  or  difficult  parturition.  It  has  also 
been  attributed  to  congenital  looseness  of  the  attachments  of  the  kidney  ; 
sudden  or  repeated  violent  effort ;  pressure  by  tight-lacing ;  rapid 
absorption  of  the  renal  investing  adipose  tissue  in  fat  people;  increase 
of  weight  of  the  kidney  daring  the  menstrual  periods,  resulting  from 
congestion,  with  a  consequent  tendency  to  gravitation  downwards ;  or  to 
this  organ  being  dragged  down  by  a  hernia.  The  movable  kidney  is 
felt  as  a  tumour,  having  the  exact  form  and  feel  of  the  healthy  organ ; 
and  usually  lying,  when  the  patient  stands  erect,  in  an  oblique  position, 
directed  upwards  and  outwards,  about  midway  between  the  margin  of 
the  thorax  and  the  umbilicus.  It  is  mobile  in  different  directions  by 
change  of  posture,  manipulation,  and  respiratory  movements.  In  some 
cases  the  organ  may  be  grasj)ed  in  the  hand,  the  pressure  causing  the 
patient  to  experience  a  peculiar  sickening  sensation.  Pei'cussion 
generally  yields  a  muffled  tympanitic  sound.  On  examining  the  corres- 
poiiding  lumbar  region  it  will  be  found  flattened  or  depressed,  as  well 
as  resonant  on  percussion,  owing  to  the  absence  of  the  kidney.  In 
some  instances  the  displaced  organ  becomes  enlarged  and  painful  from 
time  to  time,  this  event  being  attributed  to  pressure  on  its  own  duct, 
leading  to  retention  of  urine  and  its  consequences.  As  a  result  of 
repeated  attacks  of  this  kind  the  kidney  may  become  permanently 
fixed  by  adhesions.  Among  the  most  frequent  symptoms  accompanying 
the  floating  kidney  are  mentioned  a  sense  of  uneasiness  or  dragging 
pain,  increased  by  walking  or  standing  ;  neuralgic  pains  ;  disturbances 
of  the  alimentary  canal ;  and  other  disorders  due  to  compression  or 
irritation.  The  ursine  is  genei-ally  normal,  but  mictuiition  may  be 
frequent  or  painful.  During  the  inflammatory  attacks  severe  symptoms 
may  be  experienced. 

2.  Now  and  then  the  kidney  is  fixed  in  some  abnormal  position,  this 
condition  being  either  congenital  or  acquired.  The  displaced  organ  is 
recognized  by  presenting  the  characters  of  the  normal  kidney,  though 
the  shape  is  usually  somewhat  altered ;  and  by  the  signs  of  its  absence 
from  its  proper  situation. 

3.  Horse-shoe  kidney.  In  this  condition  the  two  organs  are  united 
by  an  isthmus  passing  aci'oss  between  their  lower  ends.  The  horse-shoe 
kidney  might  possibly  be  felt  in  very  thin  persons  Avitli  loose  abdominal 
walls,  and  might  thus  be  mistaken  for  a  tumour.  _  I  have  never  met  with 
it  except  at  post-mortem  examinations  or  in  the  dissecting-room. 
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C.  DlSTKNDKI)  BlAUDlii;. 

A  distended  bladder  is  liable  to  be  met  with  in  medical  practice,  and' 
it  mav  simulate  a  tiimonr  or  general  enlargement  of  the  abdomen.  Its 
characters  are  as  follows :— 1.  It  occupies  mainly  the  hypogustrium, 
extending  upwards  and  laterally  to  a  variable  extent,  and  being  quite 
symmetrical.  2.  The  shape  is  conical,  the  apex  being  directed  upwards. 
3.  Fluctuation  is  usually  perceptible.  4.  There  is  tlulness  corresponding 
to  the  enlargement  in  position  and  shape  ;  while  latex^ally  and  at  the 
upper  part  of  the  abdomen  a  tympanitic  sound  can  be  elicited.  5.  By 
examination  per  rectum  the  distended  bladder  may  be  felt.  6.  The  tise- 
of  the  catheter  must  never  be  forgotten ;  or,  if  this  cannot  be  passed,  a 
small  trochar  or  the  aspirateur  may  be  inserted  above  the  pubes. 


CHAPTER.  LIX. 

GENERAL  THERAPEUTICS  OF  TBE  URINARY  SYSTEM. 

I.  Therapeutic  Groups. — In  relation  to  the  therapeutics  of  the 
urinary  system,  we  have  to  deal  not  onl)'  with  agents  aifecting  the 
secretion  or  characters  of  the  urine,  but  also  with  those  influencing  thi' 
mticous  surface  of  the  bladder  and  urinary  passages  ;  those  acting  ujjon 
deposits  or  calculi  which  are  so  liable  to  form  in  connection  with  this 
system  ;  and  those  affecting  the  bladder  as  a  muscular  organ,  or  the  act 
of  micturition.    They  may  be  grouped  as  follows  :  — 

1.  Diuretics. — These  promote  the  functions  of  the  kidneys,  increasing 
the  quantity  of  ui-ine  passed,  many  of  them  at  the  same  time  caiising  an 
abnormal  discharge  of  certain  of  the  normal  urinfuy  constituents.  Some 
of  the  agents  belonging  to  this  group  tend  to  irritate  the  kidneys,  and 
therefore  must  be  used  with  due  caution.  Before  enumerating  the 
recognized  diuretics,  it  is  important  to  note  that  the  renal  functions  are 
promoted  by  cool  surroundings  ;  by  drinking  freely  of  water  or  demul- 
cent drinks;  by  the  removal  of  any  intra-abdominal  pressure,  interfering 
with  the  renal  veins,  such  as  ascites  ;  or,  under  suitable  circumstances, 
by  local  treatment  in  connection  with  the  loins,  namely,  leeching,  dry- 
cupping,  the  application  of  heat  and  moisture,  or  mild  counter-irritation 
by  sinapisms.  Further,  a  brisk  purgative  is  not  uncommonly  helpful,  by 
clearing  away  an  accumulation  in  the  lower  bowel,  or  perhaps  acting 
in  other  ways.  The  chief  agents  more  dehnitelj-  classed  as  diuretics 
include  solution  of  acetate  or  citrate  of  ammonium  ;  solution  of  the 
fixed  alkalies  and  most  of  their  salts,  those  commonly  used  being  the 
bicarbonates,  nitrate  of  potassium,  iodides  of  potassium  or  sodium, 
acetate  and  citrate  of  potas.sium,  acid  tartrate  of  potassium  in  small 
doses,  and  salts  of  lithium  ;  calomel  in  small  doses  ;  alcohol,  especiall}-  in 
the  form  of  gin  or  hollands  ;  spirit  of  nitrous  ether  and  other  nitrites; 
digitalis,  strophanthus,  squill,  senega,  and  citrate  of  caffeine  ;  scoparium 
and  spai'teine  (non-official),  colchicum,  buchu,  uva  ursi,  and  pareira  ; 
mustard  and  horseradi.sh  ;  various  umbellifei  ai ;  hop,  juniper  and  its 
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Oil,  oil  of  turpentine,  copaiba  oi'  its  oil  or  resin,  cubebs  or  its  oil  or  olco- 
resin,  the  balsams,  and  benzoic  acid  or  benzoates ;  and  tincture  of 
cantbarides  in  small  doses.  Urea  has  been  employed  as  a  diuretic;  and 
new  drugs  for  this  purpose  are  being  added  from  time  to  time,  a' sub- 
stance named  diuretin  being  one  of  the  most  recent. 

2.  Anti-diuretics. — In  certain  conditions  there  is  an  excessive  flow  of 
urine,  and  the  object  of  treatment  is  to  dimini.sh  its  amount.  This 
object  is  materially-promoted  by  diminishing  the  quantity  of  fluid  taken 
into  the  system  ;  and  by  acting  freely  upon  the  skin.  The  chief  drugs 
used  as  anti-diuretics  are  certain  astringents  ;  belladonna  ;  opium,  or  its 
alkaloids  morphine  and  codeine  ;  and  ergot.  The  treatment  of  diabetes 
mellitus,  of  which  excessive  flow  of  urine  is  one  of  the  symptoms,  Avill 
be  separately  considered. 

3.  Agents  afecting  the  Urinary  Mucous  Membrane. — The  urine,  as  it 
passes  oyer  the  surface  of  the  urinary  tract,  on  its  way  outwards  from 
the  pelvis  of  the  kidney  to  the  urethral  orifice,  exercises  a  material  in- 
fluence upon  the  mucous  membrane  with  which  it  comes  into  contact. 
In  the  first  place  its  degree  of  concentration  is  important  from  this  point 
of  view,  and  the  mere  fact  of  making  the  urine  more  wateiy  by  the  u.se 
of  diluents  may  be  of  service  in  treatment.  Or,  again,  its  reaction  not 
uncommonly  demands  attention,  for  excessive  acidity  may  cause  the 
urine  to  be  veiy  irritating  to  the  mucous  lining,  alkalies  being  then  called 
for ;  while,  on  the  other  hand,  acids  may  be  required  for  alkaline,  and 
especially  for  ammouiacal  urine.  The  mere  prevention  of  decompo-sition 
of  this  excretion  by  means  of  various  antiseptics  Avhich,  when  ad- 
ministered, pass  out  of  the  system  by  the  kidneys,  is  another  object  to 
be  kept  in  view  in  i-elation  to  the  group  of  agents  now  under  considera- 
tion, for  decomposed  urine  is  very  injurious  to  the  surface  over  which  it 
passes.  Certain  astringents  are  also  eliminated  with  the  urine,  and  may 
thus  be  of  service  for  their  effects  upon  the  mucous  membrane.  The 
agents  which  are  more  particularly  recognized  as  having  a  specific  effect 
upon  the  urinary  mucous  lining  are  pareira  ;  uva  ursi ;  buchu ;  triticum 
repens  ;  the  sevei'al  balsams ;  benzoic  acid  and  benzoate  of  ammonium; 
copaiba  and  its  oil ;  cubebs,  with  its  oil  and  oleoresiu  ;  oil  of  turjDen- 
tine  ;  and  oil  of  sandal  wood. 

4.  Litliontriptics. — These  are  the  agents  which  are  intended  to  prevent 
the  dejDosition  of  urinary  constituents  likely  to  form  gravel  or  calculi ; 
or  to  dissolve  such  concretions  after  their  formation.  Here,  again, 
the  importance  of  keeping  the  urine  in  a  diluted  state  must  be  borne  in 
mind  ;  and  it  is  often  useful  to  recommend  a  patient  to  drink  water 
freely,  especially  during  fasting,  as  well  as  the  last  thing  at  night  and 
early  in  the  morning.  For  dissolving  uric  acid  and  urates  alkaline  salts 
are  administered  in  large  doses,  especially  acetate  and  citrate  of  jjotas- 
sium,  and  salts  of  lithium.  Piperazine  is  also  specially  advocated  for 
this  purpose.  Acids  are  employed  when  dealing  with  phosphatio 
deposits,  especially  benzoic  and  salicylic  acid ;  benzoate  of  ammonium 
may  also  be  of  service. 

5.  Agents  affecting  the  Bladder  and  Micturition. — In  this  connection  we 
have  to  deal  with  irritability  of  the  bladder  and  frequent  micturition  ; 
deficient  power  in  this  organ,  leading  to  more  or  less  retention  of  urine  ; 
or  incontinence,  especially  nocturnal  incontinence.  In  relation  to  these 
disorder.s,  it  must  be  remembered  in  the  first  instance  that  the  quantity 
and  chai'actei's  of  the  urine  may  have  to  be  modified  ;  while  retention 
of  urine  may  depend  upon  the  fact  that  it  has  been  allowed  to  accumu- 
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late  in  the  bladder  under  certain  circumstances,  until  the  organ  has 
become  temporarily  paralyzed,  or  this  condition  is  often  due  to  some 
physical  difficulty  preventing  the  escape  of  the  urine.  Here  the  use  of 
the  catheter  or  other  suitable  instrument  is  obviously  indicated.  Hot 
fomentations  or  a  warm  hip-bath  help  micturition  in  certain  cases,  or 
may  relieve  undue  iri'itability.  The  chief  medicinal  vesical  sedatives 
are  demulcent  drinks,  bx-omides,  opium  and  morphine,  liyoscyamus,  and 
belladonna  or  atropine.  Pareira,  buchu,  and  uva  ursi  are  also  classed 
under  this  grou^p,  but  they  probably  act  by  affecting  some  condition  of 
the  mucous  membrane  Avhich  is  the  cause  of  the  irritability.  Bella- 
donna is  the  most  impoi'tant  drug  in  cases  of  nocturnal  incontinence. 
Kax  vomica  or  strychnine,  and  electrical  treatment  are  mainly  employed 
^as  vesical  tonics. 

II.  Methods  of  Application. — Medicines"  intended  to  act  upon  the 
urinary  apparatus  are  usually  given  by  the  stomach,  and  it  is  often  im- 
portant to  study  the  best  preparations  of  a  particular  drug  to  be 
administered  for  the  purpose,  the  time  in  relation  to  food,  the  dose,  and 
other  matters.  Therapeutic  agents  are  often  brought  directly  into 
contact  with  the  interior  of  the  urethra  and  bladder,  especially  by  means 
of  injections  or  soluble  bougies ;  and  the  bladder  can  be  washed  out,  or 
its  contents  a^ted  upon  for  various  purposes.  The  morbid  sensations  con- 
nected with  this  oi"gan,  or  with  the  act  of  micturition,  are  frequently 
most  effectually  relieved  by  introducing  remedies  into  the  rectum,  in 
the  form  of  small  enemata  or  suppositories. 

III.  Auxiliary  Therapeutic  Agents. — The  use  of  external  methods 
of  treatment  in  relation  to  the  urinary  apparatus  has  ali'eady  been 
alluded  to,  and  it  will  suffice  further  to  call  attention  to  the  fact  that 
they  are  often  of  great  service,  and  that,  in  addition  to  those  mentioned, 
local  friction,  abdominal  support,  massage,  anodyne  applications,  and 
•counter-irritation  may  afford  much  help  in  suitable  cases.  Matters 
relating  to  diet  and  drink  are  often  of  essential  importance  ;  and  in  some 
■cases  the  question  of  rest  or  exercise  requires  careful  considei'ation. 
Warm  clothing  is  frequently  needed ;  and  a  change  of  climate  or  sur- 
roundings may  be  of  great'  consequence  under  certain  circumstances. 
Baths  of  different  kinds  are  frequently  of  use  in  renal  diseases;  and 
treatment  by  certain  mineral  waters,  or  at  different  Spas,  may  be  of 
much  benefit.  Alteratives,  tonics,  hoiviatinics,  astringents,  antiseptics,  and 
anodynes  are  among  the  classes  of  agents  which  may  be  called  for  undei- 
]jarticular  circumstances,  in  dealing  with  urinary  affections ;  in  some 
cases  remedies  affecting  the  heart  or  arteiies  are  required.  S2:)ecial 
drugs  or  methods  of  ti'eatment  are  often  indicated  for  particular  condi- 
tions of  the  urine,  such  as  albuminuria,  glycosuria,  htemoglobinuria,  or 
(•hylu]-ia,  but  these  will  be  dealt  with  separately.  Operative  measures 
of  various  kinds  are  of  the  greatest  value  in  connection  with  the  urinary 
apparatus,  and  not  uncommonly  constitute  the  essential  and  only  treat- 
ment which  is  likely  to  lead  to  beneficial  results. 
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CHAPTER  LX. 

ON  CERTAIN  ABNORMAL  CONDITIONS  OF  THE  URINE. 

I.  ALBUMINURIA. 

etiology  and' Pathology. — Allusion  will  only  be  made  here  to  egy- 
alhiivihi  and  sernm-albumiv.  Ego'-albnmin,  if  present  in  the  blood,, 
passes  through  the  vessels  of  the  kidneys  in  their  normal  condition ; 
serum-albumin  is  not  secreted  by  the  healthy  kidnej-,  and  befoi'e  it  can 
reach  the  urine,  there  must  be  some  change,  either  in  the  j-enal  circula- 
tion, or  in  the  structure  of  the  oi'gan.  Albuminu.ria  is  not  uncommonl)- 
met  with  in  apparently  healthy  persons — ijhysiolo(jical  or  functioned' 
albuminuria  ;  or  it  may  be  produced  artificially  in  certain  ways.  Tiius 
it  may  be  caused  by  the  use  of  a  highly-albuminous  diet,  especially  one 
consisting  entii^cly  of  eggs,  according  to  most  authorities,  or  by  large 
enemata  of  eggs  ;  by  abstinence  from  salt ;  or  sometimes  by  a  cold  bath. 
In  animals  albuminuria  has  also  been  produced  experimentally  by  liga- 
ture of  the  renal  vein  ;  varnishing  the  skin ;  injecting  egg-albuniiu 
subcutaneously  or  into  the  circulation ;  or  by  introducing  a  large  quantity 
of  water  into  the  veins. 

Taking  a  comprehensive  view  of  albuminuria  from  a  clinical  aspect,, 
the  chief  conditions  with  which  it  may  be  associated  may  be  thus 
stated  : — 1.  Adviixture  of  albuminous  fluids,  namely,  blood  or  some  of  its 
elements  ;  chyle  or  lymph  ;  pus  from  any  source  ;  or  semen.  2.  Yenonif 
congestion  of  the  kidneys,  particularly  that  due  to  cardiac  diseases,  to- 
chronic  or  acute  lung- affections,  to  interference  with  respiration,  or  to 
pressure  upon  the  renal  veins  or  the  inferior  vena  cava  by  a  tumour,  a 
pregnant  uterus,  or  a  collection  of  fluid.  3.  Acute  febrile  and  inflam- 
matory diseases,  for  example,  the  exanthemata,  cholera,  diphtheria,, 
pyaemia,  ague,  pneumonia,  serous  inflammations,  rheumatic  fever ;  and. 
also  the  pyrexial  condition  which  arises  in  the  course  of  chronic' 
diseases,  such  as  phthisis.  4.  Certain  conditions  attended  with  an 
mihealthy  state  of  the  blood,  such  as  purpura,  scurvy,  malaria,  gout, 
anaemia,  diabetes,  leukajmia,  syphilis,  or  jaundice.  5.  Pregnancy^ 
6.  Acute  Briglifs  disease.  7.  Chronic  renal  diseases  of  various  kinds,  apart" 
from  those  causing  suppuration,  such  as  the  different  forms  of  chronic 
Bright's  disease  ;  lardaceous  disease ;  and  new  growths  or  parasites. 
8.  Temporary  obstruction  of  the  ureters.  9.  Poisoning  by  lead,  mercury,, 
or  phosphorus;  or  by  inhalation  of  arseniuretted  hydrogen  or  carbonic 
anhydride.  10.  Some  forms  of  dyspepsia  or  hepatic  disorder — digestive  or 
hepatic  albuminuria.  11.  Disordered  innervation,  affecting  the  renal 
\esHe]s— neurotic  albuminuria.  This  may  be  due  to  exposure  to  cold; 
mental  causes  ;  injury  to  the  head  ;  or  certain  nervous  diseases  or  dis- 
orders, as  apoplexy,  convulsions,  epilepsy,  tetanus,  or  exophthalmic- 
goitre.  Albuminuria  in  adolescents,  especially  when  associated  with 
masturbation,  is  also  attributed  to  this  cause. 

Such  ai-e  the  principal  circumstances  under  which  albuminuria  may- 
be met  with.     The  subject  has  of  late  years  attracted  much  atten- 
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fcion,  especially  with  i-egard  to  tlie  ditfereiit  forms  of  ftmctional  albumi- 
nuria, which,  according  to  Sir  Grainger  Stewart's  definition,  includes  all 
cases  "  where  exercise  or  exertion,  diet,  exposure  to  cold,  meiital  emotion, 
iind  obscure  psychic  intiuences  account  for  the  symptom."  This  authority 
calls  one  variety  simple  persistent  albuminuria. 

Witli  reg'ard  to  the  immediate  pathology  of  albuminuria,  excluding 
those  cases  in  whicli  it  is  due  to  admixture  of  albuminous  fluids,  the 
condition  may  result  from  changes  in  the  blood,  as  regards  its  specific 
o-ravity,  or  the  presence  in  it  of  certain  toxic  agents  ;  alteration  in  the 
renal  epithelium,  in  connection  Avith  structural  diseases ;  or  increased 
blood-pressure  in  the  Malpighian  vessels  of  the  kidneys.  It  is  a  dis- 
puted point  whether  albumin  escapes  through  the  glomerular  tufts  in 
health.  According  to  one  view  it  filters  throuj^-h  with  the  watei^,  but  is 
afterwards  absorbed, by  the  cells  lining  the  renal  tubules;  according  to 
another,  the  epithelial  covering  prevents  the  passage  of  albumin,  while 
allowing  the  water  to  ti-ansude. 

Symptoms  and  Diagnosis. — The  local  and  general  symptoms,  as  well 
as  the  characters  of  the  urine  in  cases  of  albuminuria,  will  depend  upon 
its  cause,  and  they  present  considerable  diversity.  The  presence, 
amount,  and  variety  of  albumin  are  determined  by  the  tests  already 
described.  (/S'ee  Examination  of  TJniNii.)  The  drain  of  albumin  from 
the  blood  may  itself  cause  serious  disorder  of  the  general  system,  such 
as  antemia  and  its  consequences,  wasting,  debility,  and  ultimately  fatty 
deo-eneration  of  structures.    It  must  be.  remembered,  liowever,  that  in 

n  ....  T 

a  number  of  cases  albuminuria  is  of  little  or  no  significance,  and  there 
is  often  no  other  symptom  whatever.  The  diagnosis  of  its  caiise  must 
be  determined  by  the  general  history  of  the  case ;  the  characters  of  the 
urine;  the  accompanying  general  and  local  symptoms;  and  the  condition 
of  the  several  organs.  It  is  important  to  recognize  the  facts  that  consider- 
able variations  in  the  degree  of  albuminuria  may  be  observed  in  the  same 
case  at  different  times,  and  under  different  conditions  ;  that  it  is  some- 
times intermittent,  paroxysmal,  or  even  cyclic ;  and  that  this  symptom 
may  be  entirely  absent  in  grave  forms  of  renal  disease.  Intermittent 
albuminuria  is  not  infrequent  in  persons  who  have  been  exposed  to 
malaria;  and  Sir  Richard  Quain  has  noticed  that  a  similar  condition  in 
youth  is  frequently  associated  with  masturbation. 

Treatment. — Albuminuria  does  not  usually  call  for  any  direct  treat- 
ment, and  the  chief  measures  to  be  adopted  are  those  which  have  for 
their  object  the  prevention  or  removal  of  the  cause  of  the  morbid  con- 
dition, if  this  is  practicable,  such  as  regulation  of  diet,  improvement  of 
the  renal  circulation,  or  the  cure  of  any  organic  disease.  Medicines  are 
sometimes  employed  with  the  view  of  checking  the  discharge  of  albu- 
min, of  which  the  principal  are  tincture  of  perchloride  of  iron,  tannic 
or  gallic  acid,  mineral  acids,  alum,  and  iodide  of  potassium.  It  is  very 
questionable,  however,  whether  either  of  these  drugs  is  really  useful  for 
this  purpose.  The  effects  upon  the  system  of  the  loss  of  albumin  may 
be  made  up  for  in  some  cases  by  nutritious  food,  and  the  administration 
of  ii-on. 

II.  ALBUMOSURIA— PEPTONURIA. 

It  is  desirable  to  allude  briefly  to  the  presence  of  albumoses  and 
peptones  in  the  urine.  These  are  never  found  in  health,  and  their  dis- 
charge has  therefore  always  some  pathological  signification.    They  are 
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either  absorbed  from  the  gastro-intestinal  canal;  or  are  formed  in  the 
tissues  and  blood  in  connection  with  certain  pathological  conditions. 
The  cases  in  which  albumosuria  and  peptonuria  have  been  met  witli  are 
of  various  kinds,  but  they  may  be  arranged  under  the  following  groups  :— 
1.  Chronic  dyspepsia,  with  dilated  stomach.  2.  Diseases  of  bones, 
especially  osteo-malacia,  in  which  hetero-albuiiiose  (Bence  Jones's 
albumin)  has  been  specially  found.  3.  Various  conditions  attended 
with  formation  of  pus,  such  as  acute  or  chronic  abscesses,  empyema, 
and  purulent  peritonitis.  4.  Some  cases  of  chronic  nephritis,  where  they 
are  supposed  to  be  formed  in  connection  Avith  the  renal  cells,  and  may 
alternate  or  be  associated  with  albuminuria.  5.  A  miscellaneous  group, 
including  glycosuria,  phthisis,  pneumonia,  cerebro-spinal  meningitis' 
cancer  and  other  malignant  growths,  acute  infectious  diseases,  especially 
measles  and  typhoid  fever,  scurvy,  hepatic  diseases,  the  puerperal  state, 
poisoning  by  phosphorus,  inflammatory  skin-eruptions,  pemphigus, 
urticaria,  nervous  diseases,  as  hemiplegia,  and  mental  derangements. 

Urine  containing  albumoses  or  peptones  does  not  usually  present  any 
obvious  abnormal  characters,  but  they  are  detected  by  the  tests  already 
described.  Sometimes  it  froths  on  shaking.  Kuhne  found  albumose 
in  a  white  deposit  in  one  case;  and  Bence  Jones  obsei-ved  casts  in 
another.  It  is  doubtful  whether  these  substances  produce  clinically  any 
symptoms  by  their  presence  in  the  system,  but  when  injected  into  the 
blood  they  cause  reduction  of  blood-pressure,  fever,  coma,  and  death, 
while  the  blood  remains  uncoagulable. 

III.  PYURIA— PURULENT  URINE. 

.SGtiology. — The  sources  of  pus  in  the  urine  are: — I.  Abscess  in  the 
kidney.  2.  pyelitis.  3.  Cystitis.  4.  Urethral  in/lammatiou,  especially 
gonorrhma.  5.  Leiicorrhoea  in  females.  6.  The  rupture  of  any  neigh- 
bouring abscess  into  the  bladder  or  urinary  passages. 

Symptoms  and  Diagnosis. — Pyuria  is  recognized  by  the  general 
characters  of  the  urine  ;  by  chemical  examination,  which  i-eveals  the 
presence  of  albumin,  and  the  peculiar  ropiness  with  alkalies  ;  and  by 
microscopical  investigation,  Avhen  pus-corpuscles  oi',  rarel}'',  pus-casts  may 
be  visible.  The  amount  of  pus  dischai'ged  varies  considerably  ;  and  it 
often  dilfers  in  the  same  case  from  time  to  time.  The  uriue  may  be 
highly  ofFensive  or  ammoniacal.  With  regard  to  diagnosis,  one  of  the 
chief  difficulties  is  to  determine  whether  pj-uria results  from  pyelitis,  or 
from  chronic  inflammation  of  the  bladder  and  lower  urinary  passages, 
especially  when  these  conditions  are  associated  together.  The  presence 
of  epithelium-cells  from  the  pelvis  and  infundibula  of  the  kidneys  is 
very  important  at  an  early  period  in  revealing  pyelitis,  but  these 
elements  disappear  in  coui'se  of  time  ;  if  the  complaint  exists  alone, 
however,  the  local  symptoms,  and  the  discliai'ge  of  acid  urine  containing 
much  pus,  especially  if  combined  with  a  history  of  some  obvious  cause 
of  pyelitis,  are  sufficientl}^  distinctive.  When  pus  comes  from  the 
bladder,  it  is  frequently  ropy  and  tenaciou^s,  on  account  of  the  urine 
being  ammoniacal  ;  while  it  is  also  discharged  mainly  towards  the  end 
of  the  act  of  micturition.  When  disease  of  the  lower  passages  and 
bladder  has  existed  for  a  length  of  time,  it  becomes  highly  probable 
that  the  kidneys  are  likewise  involved.  When  pus  oi-iginates  m 
urethi-al  inflammation,  there  are  the  local  signs  of  this  condition  ;  while 
pus  escapes  before  the  urine,  and  can  be  pressed  out  independently.  lu 
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doubtful  cases  where  there  is  leucorrhooa,  it  has  beeu  recommended  to 
pass  a  catheter,  and  thus  to  remove  some  of  the  urine  directly  from  the 
bladder  for  examination. 

Treatment. — Should  pyuria  require  special  treatment,  the  principles 

^^.Q .  1.  To  remove  any  obvious  cause  of  the  suppuration,  if  possible. 

2.  To  administer  remedies  to  check  the  formation  of  pus,  the  chief 
being-  alum ;  astringent  preparations  of  iron  ;  mineral  acids  ;  vegetable 
asirinqents,  pai'ticularly  tannic  or  gallic  acid,  or  decoction  of  uva  ursi ; 
buchii ;  metallic  astringents  in  obstinate  cases ;  copaiba ;  and  oil  of 
turpentine.  If  the  bladder  is  alfected,  it  may  be  necessary  to  wash 
out  this  organ  with  warm  watei',  or  with  antiseptic  ov  astringent  solutiona, 
which  must  be  used  with  due  care.  3.  To  sujjport  the  general  health  ; 
aud  to  treat  the  constitutional  state  by  good  diet,  change  of  air,  sea- 
bathing, tonics,  and  cod-liver  oil.  -A.  To  have  recourse  to  operative 
measures  in  appropriate  cases. 


IV  CHYLOUS  URINE -CHYLURI A— FIL ARIA  SANGUINIS 

HOMINIS. 

iGtiology  and  Pathology. — There  has  been  much  discussion  as  to 
the  cause  of  the  peculiar  condition  of  the  ui^ine,  termed  chyhcria  ori- 
ginally by  Prout ;  but  the  investigations  carried  on  for  several  years 
seem  to  have  cleai-ly  demonstrated  the  fact  that,  at  any  rate  in  most 
cases,  it  is  in  some  way  related  to  the  presence  of  the  embryos  of  a 
peculiar  entozoon  in  the  system,  termed  the  Filaria  sanguinis  honmiis, 
and  it  will  be  expedient  in  this  connection  to  give  at  the  outset  a  brief 
account  of  this  entozoon  and  its  pathological  relations. 

The  embryos  of  the  filai'ia  were  first  discovered  by  the  late  Dr. 
Timothy  Lewis,  of  palcutta,  in  the  urine  and  blood  in  connection  with 
chyluria.  Since  then  they  have  been  studied  by  several  observers,  and 
the  mature  worm  was  found  by  Dr.  Bancroft,  of  Brisbane,  in  1876,  in  a 
lymphatic  abscess  in  the  axm,  and  subsequently  in  a  hydrocele  of  the 
cord.  Hence  it  has  been  named  Filaria  Bancrofti.  Two  living  specimens 
were  also  found  by  Dr.  Lewis  in  1877,  a  male  and  a  female.  The  worm 
has  been  observed  by  Dr.  Mauson  in  situ  in  a  lymph  channel. 

Dr.  Manson  has  discovered  that  there  are  two  other  species  of  Filaria 
sanguinis  hominis,  besides  that  described  by  Lewis,  and  on  account  of 
certain  peculiarities  of  habit,  he  proposes  to  name  the  three  varieties 
respectively:^ — 1.  Diurna,  which  ajapears  in  tlie  blood  during-  the  day 
only.  2.  Nocturna,  which  is  only  found  during  the  night.  3.  Persians, 
which  is  present  in  the  circulation  both  during  the  day  and  during-  the 
night.  The  first  two  species  possess  a  sheath  ;  the  last-named  has  no 
sheath.  The  filarife  belong  to  the  nematoid  worms,  and  their  embryos 
are  liajmatozoic.  The  mature  worm  of  the  nocturnal  species  is  the 
Filaria  Bancrofti  already  mentioned  ;  that  of  the  diurnal  variety  is 
uncertain,  but  is  believed  by  Manson  to  be  the  Filaria  Loa  which  lives 
in  the  connective  tissues,  and  sometimes  shows  itself  underneath  the 
conjunctiva  in  negroes. 

The  embryo  filaria  is  very  minute,  long,  slender,  colourless,  and 
snake-shaped,  averaging  about  -gL  inch  in  length,  and  about  ^j^L^  inch 
in  breadth.  It  has  a  rounded  anterior  end,  a  pointed  tail,  witlx  slightly 
granular  contents,  and  no  definitely  differentiated  organs.  It  is  en- 
closed in  a  tubular  sac — the  sheath,  delicate  and  transpax'cnt,  but 
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a.  I'ilaria  sanguinis  hominis.  x  2.50. 
b.  Ovum.    X  250.   (After  Cobbold.) 


(After  Levvi.s.) 


coarser  m  the  nocturnal  variety  than  in  the  diurnal,  within  which  it  can 
be  seen  to  alternately  contract  and  elongate  itself.    The  sac  may  some 
times  be  seen  collapsed  and  folded  like  a  ribbon ;  and  after  death  the 

■worm  may  be  so  contracted 
as  to  leave  the  tube  empt^^ 
at  one  or  both  ends.  The 
embryos  have  a  wriggling, 
but  no  locomotive,  movt 
nient.  'J' he  mature  female 
Avorm  of  the  nocturnal 
species  measures  from  three 
to  four  inches  in  length, 
and  is  about  as  thick  as  a 
hair;  the  male  is  smallej-. 
A  male  and  female  live  to- 
gether. The  ovum  measures 
about  0  ir^o  inch  in  diameter,  the  embryo  appearing  to  be  simply 
the  ovum,  stretched  out ;  it  is  oval  in  form,  and  thin-walled. 

To  demonstrate  the  sheath,  shape,  and  structure  of  the  filaria,  it  i.s. 
only  necessary  to  spread  a  very  thin  film  of  blood  containing  it  on  a 
glass  slide.  This  is  then  inverted  over  a  glass  dish  containing  a  little 
acetic  acid,  until  the  film  is  dry.  It  is  now  immersed  in  a  5  per  cent, 
solution  of  eosin  for  two  minutes,  washed,  dried  slowlj^  and  mounted 
in  Canada  balsam.  The  filai-ia  and  red  blood-cells  will  appear  nearly 
white ;  Avhile  the  white  corpuscles  ai-e  deeply  stained  by  the  eosin.  If 
however,  dried  specimens  of  the  blood  are  immersed  in  a  5  per  cent, 
solution  of  eosin  for  two  houi-s,  washed  and  mounted  in  Farrant's 
solution,  the  filaria  and  white  blood-corpuscles  are  stained  ;  the  colour 
of  the  red  corpuscles  being  discharged  (Manson). 

If  freshly  prepared  specimens  of  blood  containing  Filaria  sanqniuis 
hominis  nocturua  be  placed  in  a  cold  place  for  10-12  hours,  the  filaria? 
will  cast  their  sheaths,  escaping  from  the  sheath  in  every  instance 
through  a  rupture  at  the  extreme  cephalic  end  of  the  sheath,  the  head 
emerging  first  (Manson). 

The  Filaria  perstans  differs  in  several  respects  from  the  other  varieties, 
but  need  not  be  described  here,  as  its  pathological  relations  are  at 
present  uncertain. 

With  regard  to  the  habitat  and  dissemination  of  the  Filaria  nocturn a, 
Dr.  Manson  states  that  the  parents  inhabit  the  lymphatic  trunks  for  the 
most  part,  where  they  may  live  and  procreate  for  years,  if  undisturbed. 
They  are  viviparous,  and  discharge  their  young  in  large  numbers 
into  the  lymphatics.  The  embryo  filaria?  in  the  blood  are  almost  ' 
invariably  totally  absent  during  the  day  ;  they  begin  to  make  theii- 
appearance  about  six  or  seven  o'clock  in  the  evening ;  then  i-apidly 
increase  ;  and  generally  again  disappear  about  eight  or  nine  o'clock  in  < 
the  morning.  Dr.  Manson's  observations  seem  to  show  that  they  are  taken 
along  with  the  blood  into  the  stomach  of  a  certain  form  of  mosquito,  in 
which  they  undergo  developmental  changes,  and  it  is  supposed  that  they 
are  discharged  into  water  with  the  larvfe  of  this  insect,  and  are  by  this 
medium  conveyed  into  the  human  system,  through  drinking  the  water. 
The  embryos  are  then  believed  to  bore  their  Avay  into  a  lymphatic  vessel, 
and  passing  against  the  current  of  lymph,  become  finally  located  in 
a  distant  lymphatic  vessel.  Dr.  Stephen  Mackenzie  has,  however, 
found  that  by  reversing  the  habits  of  a  patient  under  his  observation,. 
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nnd  turning  night  into  day,  the  tihu'i;u  were  found  during  the  daytime, 
■ind  disappeared  at  night. 


Pig.  56.» 

Filaria  saiiguinis  hominis  persians. 
xl60. 


A  few  remarks  may  now  be  offered  as  to  the  pathological  relations 
)f  the  filaria  and  its  embryo.  Different  species  of  filaria  are 
1  Dund  in  abundance  in  many  of  the  lower  animals ;  and  in  many  parts 
of  the  world,  especially  in  tropical  and  sub-tropical  countries,  human, 
beings  are  in  large  proportion  infested  by  the  filaria  sanguinis  hominis. 
It  is  only  under  certain  circumstances  that  they  give  rise  to  pathological 
conditions,  for  the  active  and  minute  embryos  pass  readily  along  the 
lymphatics  and  through  the  glands  into  the  thoracic  duct,  and  thence 
into  the  blood.  Dr.  Manson  believes  that  they  occasionally  abort,  and 
that  unhatched  ova  are  discharged,  which  are  too  large  to  pass  through 
the  glands,  but  block  them  up  as  emboli.  Once  this  has  occurred,  it  is 
apt  to  occur  frequently,  and  thus  tends,  sooner  or  later,  to  cause  moi-e  or 
less  serious  and  widespread  obstruction  of  lymphatics.  He  supposes 
that  in  this  way  disease  may  be  set  up ;  or  by  inftammatory  or  other 
changes  caused  by  the  pai'asite.  The  conditions  which  have  thus  been 
specially  referred  to  filaria  are  chyluria,  chylous  dropsy  of  the  tunica 
vaginalis,  varicose  and  indurated  inguinal  glands,  chylous  ascites, 
recurring  orchitis,  certain  kinds  of  abscess  in  the  limbs,  especially  in  the 

*  Figs,  .54,  55,  and  5G,  from  micro-photographs  by  Mr.  Andrew  Pringle,  nre  taken 
'oy  permission  from  Dr.  A.  Davidson's  "  Hygicno  and  Diseases  of  Warm  CUmatos " 
(Peiitland). 
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thighs  and  groins,  lymphangitis,  lymphatic  fever,  lymphon-hagia, 
elephantiasis  lymphangiectodes,  and  true  elephantiasis.  Nothing  definite 
is  known  as  to  the  pathological  relations  of  the  mature  Avorm.  In  a  case 
of  chyluria  and  filarial  disease  observed  by  Dr.  Stephen  Mackenzie,  the 
thoi'acic  duct  was  found  after  death  to  be  impervious,  and  lost  in  a  mass 
of  inflammatory  material  about  the  middle  of  its  course  ;  the  pai-t  below, 
with  the  abdominal  lymphatics  and  those  connected  Avith  the  kidneys, 
being  enormously  dilated.  There  were  no  filaria;.  These  had  dis- 
appeared from  the  blood  three  months  before  death,  when  double 
pleurisy  and  empyema  came  on,  and  after  death  acute  cystitis  and 
suppurative  nephritis  were  also  found.  It  was  believed  that  the  parent 
worms  had  been  lodged  in  the  thoracic  duct ;  had  caused  inflammation 
and  obstruction,  followed  by  general  dilatation  of  the  lymphatics  ;  and 
that  the  chyluria  was  connected  with  the  dilated  lymph-channels  in  the 
kidneys. 

It  now  remains  to  discuss  briefly  the  setiology  and  pathology  of 
chyluria.  The  complaint  is  met  with  almost  exclusively  in  tropical 
and  sub-tropical  climates,  but  exceptional  instances  have  been  recorded 
in  which  it  originated  in  Europe. 

The  principal  vieAvs  entertained  as  to  the  pathology  of  chyluria  are  as 
follows: — 1.  That  it  is  but  a  symptom  oi  piarhccmia  or  fatty  blood, 
which  is  merely  the  normal  condition  of  the  blood  after  food,  aggraA-ated 
and  made  pei-manent  by  derangement  of  the  digestive  organs,  especial!}' 
the  liver  (Bernard,  Robin).  2.  That  there  is  a  direct  communication 
between  the  lymphatics  and  the  urinary  tract,  and  consequent  leakage 
of  chyle  (Vandyke  Carter).  3.  That  there  may  be  a  hypertrophy  of 
the  lymphatic  channels  in  some  part  of  the  ui'inary  tract,  Avhich  subse- 
quently acquire  the  properties  of  glands  (W.  Roberts).  4.  That 
chyluria  depends  upon  the  Filana  sanguinis  hominis.  This  view  was 
originally  advanced  by  Dr.  Lewis,  and  it  has  since  received  much  su])- 
port.  The  filaria;  are  found  in  abundance  in  the  urine  and  blood  in 
cases  of  chyluria,  and  also  in  chylo-lj-mphous  discharges;  and  they  have 
been  detected  shortly  before  the  condition  has  manifested  itself.  How 
they  act  has  not  been  determined.  It  may  be  that  they  cause  the 
delicate  Avails  of  the  lymphatics  to  rupture;  and  Sir  W.  Roberts 
suggests  that  aggregations  of  filarial  may  lead  to  this  result.  Another 
notion  is  that  they  give  rise  to  derangements  of  the  liver  and  other 
organs,  which  lead  to  piarhsemia.  Dr.  Lewis  further  suggested  that 
they  may  in  some  way  tend  to  the  production  of  minute  secreting 
structures,  along  the  urinary  ti-act  or  in  other  situation.';,  which  might 
permit  of  the  filtration  of  the  ordinarj^  nutritive  fluids  of  the  body  in  a 
more  or  less  modified  condition. 

So  far  as  can  be  determined  from  the  present  state  of  knoAvledge.  it 
seems  that  chyluria  is  certainly  connected  in  some  way  with  the  filaria? 
in  many  cases,  but  that  in  some  instances  it  is  independent  of  any 
parasite.  It  may  be  affirmed  that  the  condition  does  not  depend  on  any 
structural  disease  of  the  kidney  or  other  organ.  Chyluria  occurs  at  all 
periods  of  life,  from  chiklliood'to  extreme  old  age;  and  rather  more  fre- 
quently in  females  than  males  (LcAvis). 

Symptoms. — Chyluria  presents  an  extremely  varied  clinical  history, 
and  the  descriptions  given  of  individual  cases  are  most  diverse.  Its 
course  is  marked  by  an  irregularity  and  capriciousness  which  cannot  be 
explained.  The  only  constant  symptom  is  the  presence  of  so-called  chylous 
urine.    This  fluid  iisnnlly  presents  a  peculiar  whitish,  opaque,  milky  ap- 
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pearuiicc,  which  disappeai^s  when  it  is  shaken  up  with  ether.  Sometimes 
the  urine  is  not  chylous,  but  l^^mphons.  In  some  instances  it  is  of  a  pink 
colour,  from  tlie  presence  of  blood,  but  more  commonly,  at  least  in 
India,  the  blood,  when  pr-esent,  is  seen  forming  an  adherent  coagulum  at 
the  bottom  of  the  vessel  (Lewis).  In  some  countries,  however,  and 
occasionally  in  India,  hoematuria  is  the  prominent  feature  in  connection 
with  filaria,  but  in  these  cases  it  is  probable  that  the  Bilharzia  Jicematobia 
is  also  present.  Chylous  urine  gives  out  a  sti'ong  milky  or  whey-like 
odour,  Avhich  is  increased  by  heat.  A  semi-solid  tremulous  coagulum 
forms  speedily  after  standing,  resembling  blauc-mange.  This  soon  breaks 
down,  and  forms  a  creamy  scum  ;  while  the  urine  rapidly  decomposes. 
The  specific  gravity  varies  greatly,  even  in  the  same  individual  at 
different  times  ;  and  the  appearance  of  the  urine  also  differs  at  different 
periods  of  the  day,  and  in  relation  to  food.  Chylous  urine  contains  the 
constituents  of  chyle  or  lymph,  namely,  fibrin,  albumin,  and  fat,  which 
are  indicated  by  the  ordinaiy  tests.  Their  relative  projjortion  varies 
much;  and  it  does  not  coirespond  to  that  of  either  of  the  nutritive 
fluids  of  the  body,  but  appeal's  to  be  nearest  to  that  of  lymph.  As  a 
rule  all  the  constituents  are  scanty  in  the  morning  before  meals,  unless 
the  circulation  has  been  quickened  hj  exercise  or  in  other  ways,  when 
the  albumin  is  increased,  but  not  the  fat.  This  element  is  usually  most 
abundant  shortly  after  meals ;  occasionally  it  is  chiefly  observed  in  the 
morning.  Microscopical  examination  of  chylous  urine  reveals  fat  in  the 
molecular  form,  leucocytes,  and  red  corpuscles  in  some  cases  ;  it  seldom, 
if  ever,  presents  any  casts.  Filariae  are  also  often  present.  The  ordinary 
urinary  constituents  are  generally  deficient  in  proportion  to  the  amount 
of  urine  passed. 

The  discharge  of  chylous  urine  usually  occurs  very  suddenly ;  it  may 
be  constant,  but  more  frequently  is  intermittent ;  and  after  its  occui-rence 
may  cease  for  years  or  permanently''.  In  most  cases  symptoms  referable 
to  the  urinary  organs  are  noticed,  such  as  uneasiness  across  the  loins, 
over  the  hypogastrium,  along  the  urethra,  and  especially  towards  the 
perinseum  in  males.  Occasiorlally  chylous  urine  coagulates  in  the  bladder, 
causing  more  or  less  discomfort  in  micturition,  or  not  uncommonly 
suddenly  stopping  the  flow  of  urine  during  the  discharge  of  the  clots, 
which  become  visible  after  their  escape.  Patients  suffering  from 
chyluria  may  enjoy  good  health,  but  generally  there  is  marked  debility 
and  wasting,  with  mental  depression,  owing  to  the  continuous  drain  of 
the  nutritive  fluid.  The  blood  seems  to  vary  in  its  composition,  accord- 
ing to  the  analysis  of  different  observers,  and  it  often  contains  filariae  in 
abundance.  The  serum  and  corpuscles  do  not  present  any  abnormality 
indicative  of  the  presence  of  fatty  matter  in  any  form  (Lewis). 
Occasionally  chyluria  is  associated  with  chylo-serous  discharges  from 
various  parts  of  the  body ;  with  elephantiasis  lymphangiectodes ;  or 
Avith  true  elephantiasis.  Chyluria  and  hfematuria  are  occasionally 
co-endemic. 

Chyluina  usually  runs  a  vei-y  chronic  coui'se.  Occasionally  patients 
apparently  in  fair  health  have  been  known  to  die  very  unexpectedly  from 
no  recognized  acute  disorder.  After  apparent  recovei-y,  the  complaint 
will  probably  return  again  and  again,  even  after  a  complete  change  of 
climate  and  avocation  (Lewis). 

Diagnosis. — Cases  of  chyluria  present  no  difiiculty  in  diagnosis,  but 
the  condition  must  not  be  confounded  with  phosphaturia,  cystitis, 
pyelitis,  or  rupture  of  an  abscess  into  the  urinary  tract. 
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Treatment. — Medicine  seems  to  have  but  little  efFectoii  cliylui-ia,  but 
the  complaint  is  sometimes  cured  spontaneously.  The  chief  drugs  which 
have  been  employed  or  recommended  in  its  treatment  are  tincture  of 
iron ;  astringents,  especially  large  doses  of  gallic  acid  ;  large  doses  of 
iodide  of  potassium  ;  and  picronitrate  of  potassium.  Sir  William  RoberU 
quotes  a  case  which  was  benefited  by  decoction  of  maiigi-ove  bark,  whir-li 
has  a  reputation  in  Guiana.  Salt  water  baths  may  be  used;  and  it 
seems  best  to  restrict  animal  diet,  at  the  same  time  giving  nutritious 
food.  Uest  may  be  of  service  in  the  treatment  of  chyluria.  As  pre- 
ventive measui-es  against  the  entrance  of  the  filaria  into  the  system,  it 
is  important  that  water  used  for  drinking  and  cooking  purposes  should 
be  boiled,  and  that  raw  vegetables  are  thoroughly  cleansed  befoi'c  being 
eaten. 

y.  HEMATURIA. 

iEtiology. — The  blood  in  hfsmaturia  may  come  from  the  kidneys ; 
from  their  pelves  or  infundibula,  or  the  ui-eters  ;  from  the  bladder; 
from  the  urethra;  or,  in  females,  it  may  be  connected  with  uterine  or 
vaginal  hremorrhage,  including  ordinarj^  menstruation.  Excluding  the 
latter,  the  causes  of  hajmaturia  may  be  arranged  thus  : — 1.  Traumatic, 
including  external  injury  alfectiug  any  part  of  the  urinary  apparatus  ; 
severe  exertion  and  straining  ;  injury  hj  instruments ;  and  lacei'ation 
of  the  mucous  membrane  of  the  pelvis  of  the  kidney,  ureter,  bladdei',  or 
urethra  by  a  calculus.  2.  Renal  affections,  namely,  congestion,  including 
the  active  hyperemia  induced  by  certain  articles  of  diet  or  drugs, 
especially  turpentine  and  cantharides;  acute  Bright's  disease;  suppura- 
tive nephritis;  cancer;  tubercle;  renal  embolism  ;  minute  calculi  in  the 
tubules  ;  hydatids  and  other  parasites.  3.  uifectiuns  of  either  pelvis  or 
ureter,  including  cancer,  tubercle,  and  parasitic  diseases.  4.  Affections  of 
the  bladder,  namely,  congestion  ;  acute  cystitis  ;  cancel-,  especially  if  of  a 
villous  or  fungous  nature  ;  and  varicose  veins.  5.  Gonorrhoea  and  other 
urethral  inflammations.  6.  Endemic.  This  is  a  form  of  hfematuria 
observed  in  certain  hot  climates,  especially  the  Mauritius,  due  to  a  small 
parasite — Bilharzia  luematohia—aSecting  the  mucous  membrane  of  the 
pelvis  of  the  kidney  and  of  the  bladder.  In  other  cases  hasmaturia 
depends  on  the  filaria  sanguinis  hominis  ;  or  possibly  upon  other  parasites. 
7.  Abnormal  conditions  of  the  blood,  particulai'ly  in  connection  with  pur- 
pura and  scurvy;  but  also  in  malignant  fevers,  especially  malarial, 
cholera,  and  other  affections.  8.  Vicarious,  chiefly  of  the  menstrual 
dischai'ge. 

Symptoms  and  Diagnosis. -  For  purposes  of  diagnosis  it  is  highly 
important  to  notice  whether  blood  present  in  urine  is  passed  constantly, 
or  only  at  intervals,  or  under  particular  circumstances,  as  after  riding, 
jolting,  or  taking  certain  articles  of  food ;  the  mode  of  its  discharge, 
whether  before  or  after  the  urine,  or  along  with  it,  and  also  if  it  escapes 
independently  of  micturition;  its  amount;  and  the  degree  in  which  the 
urine  and  blood  are  mingled,  whether  they  are  intimately  mixed,  or 
more  or  less  separate,  or  if  the  blood  forms  distinct  coagula. 

The  general  characters  of  ha?maturia  have  already  been  indicated, 
and  its  special  features  in  connection  with  most  of  the  local  lesions 
mentioned  above  will  be  hereafter  pointed  out.  A  t  present  all  that  need 
be  said  is,  that  in  renal  hfematuria  the  blood  and  urine  are  intimately 
mixed,  the  colour  being  frequently  smoky,  while  under  the  microscope 
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minute  moulded  coagula  or  blood-casts  are  usuall}^  visible,  being  in  some 
oases  numerous  and  decolorized,  and  accompanied  witli  other  renal 
structures  ;  in  bleeding  fi-om  the  renal  pelvis  or  ureter  there  is  also  an 
intimate  admixture,  and  moulded  vermiform  coagula  of  considerable 
length  may  be  discharged;  in  vesical  hajmorrhage  the  blood  is  expelled 
chiefly  or  only  towards  the  end  of  the  act  of  micturition;  while  in  the 
urethral  variety  it  may  escape  or  be  pressed  out  apart  from  micturition, 
and  when  urine  is  passed,  blood  precedes  it  or  colours  the  first  portion, 
and  then  the  urine  may  become  quite  clear,  blood  again  appearing 
at  the  close  of  the  act.  It  may,  however,  flow  back  into  the  bladder 
from  the  urethra,  thus  colouring  the  urine  contained  in  this  organ. 
Blood  is  sometimes  purposely  mixed  with  urine  by  hysterical  patients 
and  malingerers. 

The  diagnosis  of  haDmaturia  is  further  determined  by  a  consideration 
of  the  history  of  the  case,  and  of  the  previous  symjDtoms,  which  might 
reveal  some  definite  cause,  such  as  a  calculus ;  the  nature  and  seat  of 
local  urinary  symptoms,  whether  pointing  to  the  kidney,  bladder,  or 
urethra  ;  the  results  of  thorough  examination  by  physical  and  other 
methods ;  and  the  general  symptoms  present. 

Treatment. — This  must  be  conducted  on  similar  principles  to  those 
followed  in  the  treatment  of  other  liasmorrhages.  The  most  valuable 
internal  astringeyits  in  htematuria  are  gallic  or  tannic  acid,  jjja'ogallic 
acid,  oil  of  turpentine,  acetate  of  lead,  hamamelis,  persalts  of  iron,  alum, 
or  full  doses  of  dilute  sulphuric  acid  combined  Avitli  opium.  The  sub- 
•cutaneous  injection  of  ergotin  may  be  serviceable.  The  local  use  of 
cold  is  also  highly  beneficial  in  suitable  cases,  in  the  form  of  ice  applied 
to  the  loins,  hypogastrium,  or  perinEeum,  or  of  cold  injections  into  the 
bladder.  Astringent  injections  are  permissible  in  some  forms  of  vesical 
hfemori'hage.  Dry-cupping  over  the  lumbar  regions  is  frequently  very 
useful  when  the  blood  conies  from  the  kidneys  ;  and  occasionally  local 
removal  of  blood  by  leeching  or  cupping  is  desirable.  Pressure  can  be 
applied  in  the  case  of  urethral  hiBniorrhage,  and  for  this  purpose  it  may 
be  necessary  to  pass  a  catheter  or  sound.  After  the  occurrence  of  renal 
hsematuria  it  is  important  to  watch  the  case  for  some  time,  as  coagula 
may  remain  in  the  tubules,  and  thus  set  up  serious  mischief. 

VI.  H^MOGLOBINUEIA.-- 
PAROXYSMAL  HEMOGLOBINURIA. 

.Etiology  and  Pathology. — The  urine  occasionally  contains  more  or 
•less  of  the  colouring  matter  and  albumins  of  the  blood,  but  few  or  no 
corpuscles  or  fibrin,  and  to  this  condition  the  term  Juemoglobinuria  is  now 
applied  ;  it  was  formerly  called  Jucviatinuria.  It  has  been  observed  in 
■connection  with  septic  and  malignant  fevers  ;  occasionally  in  purjjura 
ihaemorrhagica  and  sciTrvy ;  in  poisoning  by  arseniuretted  hydrogen  or 
■carbonic  anhydride  ;  as  a  result  of  excessive  administration  of  chlorate 
of  potassium  or  pyrogallic  acid  ;  and  as  a  distinct  affection,  named 
■parcmjsmal  or  intermittent  hamoglohinnria. 

Paroxysmal  hcemoglohinuria  is  much  more  frequent  in  males  than 
females.  It  occurs  chiefly  in  young  adults,  but  has  been  met  with  from 
2  to  .54  years  of  age.  In  the  large  majority  of  cases  this  complaint 
results  from  exposure  to  cold  or  a  di-aught,  with  consequent  chill;  but 
Jt  has  in  some  instances  been  attributed  to  injury  over  the  renal  region, 
or  to  prolonged  and  excessive  muscular  effort'  or  strain.    The  affection 
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seems  to  hare  some  a^tiological  relation  with  malaria  more  especially ; 
and  to  a  less  degree  with  syphilis,  rlieumatisni,  and  Raynaud's  disease'. 
In  exceptional  cases  hereditary  predisposition  has  been  observed.  It  i.s 
said  that  once  the  disease  is  established,  paroxysms  of  ha?moglobinuria 
may  arise  from  mental  causes. 

With  regard  to  the  pathology  of  paroxysmal  ha^moglobinuria  there  is 
much  uncertainty.  The  blood  in  some  cases  shows  that  hemoglobin  is 
dissolved  in  the  serum,  which  presents  a  tint  varying  from  straw  to 
ruby-red  ;  wliile  the  red  corpuscles  are  paler  than  normal,  some  devoid 
of  contour,  others  altered  in  shape,  and  they  do  not  run  into  rouleaux. 
In  others  the  serum  is  not  coloured,  and  only  an  increase  in  the  number- 
of  white  corpuscles  is  observed.  Blood-flakes  have  also  been  noticed 
occasionally.  In  the  kidneys  a  form  of  "  haemoglobinuric  glomerulo- 
nephritis "  has  been  described,  which  may  eventually  pass  into  an 
interstitial  nephritis  in  chronic  cases,  but  these  changes  are  secondaiT. 
the  hfemoglobin  being  eliminated  by  the  glomeruli,  and  setting  up 
irritation.  Fatty  changes  have  also  been  described  in  the  liver-cells  in 
some  instances.  Dr.  Ralfe  concludes  that  paroxysmal  hsemoglobiriuria 
exists  under  two  forms  : — (I)  in  which  the  haemoglobin  is  simply  dis- 
solved out  of  the  blood-corpuscles,  the  dissolution,  in  each  attack,  taking 
place  chiefly  in  pai*ts  exposed  to  cold  ;  (2)  a  more  severe  form,  in  which 
the  dissolution  is  general,  and  probably  attended  with  some  destruction 
of  the  red  corpuscles  in  the  liver,  spleen,  and  even  in  the  kidneys.  The 
general  opinion  seems  to  be  that  the  attacks  are  due  to  some  nervous 
disturbance,  which  causes  vaso-motor  disorder,  and  it  is  supposed  that 
there  is  an  exaggerated  sensibility  of  the  reflex  nervous  system.  It  has 
been  suggested  that  periphei-al  irritation  causes  irritation  of  the  vaso- 
motor centime,  and  this  in  turn  causes  local  asphyxia  in  the  part  stimu- 
lated, under  which  condition  the  red  coi'puscles  part  with  the  hfemo- 
globin. Murri  holds  the  essence  of  the  disease  to  be  due  to  an  increased 
irritability-  of  the  vaso-motor  refle.x  centre,  and  the  formation,  owing  to 
disorder  of  the  blood-forming  organs,  of  corpuscles  unable  to  withstand 
the  influence  of  cold  or  of  carbonic  acid  (Ralfe).  The  paroxysms  have 
also  been  attributed  to  an  intense  congestion  and  dilatation  of  the  vessels 
of  the  glomeriili  of  the  kidneys,  due  to  vaso-motor  disturbance,  with 
consequent  escape  of  some  of  their  contents. 

Symptoms. — Intermittent  hcemoglohinuria  comes  on  in  sudden  and 
usuall}"  iiTcgular  paroxysms,  varying  much  in  their  frequency  in  difPei-ent 
cases,  only  occurring  during  the  day,  and  generally  lasting  from  three 
to  twelve  hours  ;  being  preceded  for  a  brief  period  by  chills  or  rigors, 
languor,  a  sense  of  weight  or  dull  pain  over  the  kidneys,  Avith  sonu- 
degree  of  tenderness  over  the  renal  region,  colicky  pains  in  the  abdomen, 
severe  aching  pains  or  stiffness  in  the  legs,  occasionally  retraction  of 
the  testicles,  and  nausea  or  vomiting.  Amongst  other  initial  symptoms 
noticed  have  been  drowsiness,  immoderate  yawning  and  stretching  of 
the  limbs,  headache,  and  great  thirst.  The  attacks  are  usually  clearly 
traceable  to  exposure  to  cold,  and  may  come  on  during  siich  exposure, 
but  it  may  be  very  slight.  The  symptoms  may,  however,  be  very 
severe,  there  being  a  marked  rigor,  the  patient  feeling  extremely  cold. 
]iresenting  pallor  or  duskiness,  and  the  pains  being  very  pronounced. 
Sometimes  urticaria  has  been  noticed  on  exposed  parts  of  the  skin. 
As  a  rule  there  is  no  pyrexia,  and  the  temperature  often  falls  below  the 
normal  at  first,  as  much  as  2°  or  3".  The  urine  becomes  in  a  short  time 
very  dark,  i^esembling  porter  or  port  wine:  usually  turbid:  generally 
faintly  acid  ;  of  variable  specific  gravity ;  and  highly  albuminous,  con- 
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taining  serum-globulin  as  Avell  as  seriim-albnmin  ;  while  it  deposits  an 
abundant  chocolate-coloured,  grunious  sediment,  which  microscopically 
is  seen  to  consist  chiefly  of  epithelium,  pigments,  granular  matter,  some- 
times mixed  with  rounded  reddish-yellow  drops  of  haemoglobin,  or  with 
li{ematin  crystals,  and  often  with  a  few  dark  granular  and  pigmented 
or  hyaline  casts,  and  crj^stals  of  oxalate  of  lime  and  uric  acid.  Some- 
times the  colouring  matter  is  not  deposited,  but  remains  in  solution. 
Spectroscopic  examination  shows  two  absorption  bands  betAveen  the 
orange  and  green  portions  of  the  spectrum,  characteristic  of  the  jDresence 
of  oxy-hsemoglobin ;  and  Drs.  Forrest  and  Pinlayson  of  Glasgow  have 
reported  cases  in  which  they  noticed  in  addition  "  a  third,  somewhat 
uarrow,  absorption  band  about  the  middle  of  the  red  in  the  spectrum," 
which  they  regard  as  due  to  the  presence  of  i-neta-hfemoglobin.  When 
the  urine  comes  to  pi'esent  its  abnormal  characters,  the  general  symp- 
toms rapidly  abate,  and  the  jjatient  feels  quite  Avell  in  a  few  hours. 
There  may  be  a  slight  rise  of  temperature.  An  icteric  tint  of  the  skin 
is  common,  which  generally  becomes  more  mai-ked  as  the  parox3-sm 
passes  oS.  In  the  intervals  the  urine  seems  to  be  quite  natural  usuallj' ; 
and  the  change  to  the  healthy  condition  may  be  equally  sudden  with  the 
onset  of  the  paroxysm,  but  it  is  genei-ally  gradual.  If  the  paroxysms 
are  very  frequent,  the  urine  has  not  time  to  become  clear  in  the  intervals, 
but  its  discoloration  is  less  marked.  Occasionally  a  trace  of  albumin 
I'emains  for  a  long  time.  The  urine  may  remain  dark  between  the 
]iaroxysms,  from  a  tendency  to  deposit  orang-e-brown  amorphous  urates. 
In  one  case  observed  by  Dr.  Ralfe  it  w^as  distinctly  chjdous.  While 
generally  irregular,  the  paroxysms  sometimes  present  a  marked  period- 
icity. They  may  come  on  once  or  twice  a  day,  once  or  twice  a  week, 
or  less  frequently;  and  may  cease  altogether  in  warm  weather.  If 
they  are  frequent,  the  patient  tends  to  become  weak  and  antemic,  but 
there  may  be  no  marked  deterioration  of  the  general  health  even  in  j^ro- 
longed  cases  of  paroxysmal  hgemoglobinuria. 

Treatment. — Full  doses  of  quinine  and  tincture  of  iron  have  been 
found  of  most  service  in  the  treatment  of  paroxysmal  hiemoglobinuria. 
Other  remedies  employed  are  arsenic,  gallic  acid,  acetate  of  lead,  digitalis, 
ergot,  and  iodide  of  potassium  if  there  is  a  syphilitic  history.  The  diet 
should  be  light  and  easily  digestible,  chiefly  farinaceous.  The  patient 
should  wear  warm  clothing,  with  flannel  next  the  skin  ;  protect  the 
loins  and  feet  especially;  and  avoid  every  cause  of  cold.  Dui-ing  the 
paroxysm  he  should  be  kept  warm  in  bed. 


CHAPTER  LXI. 

UREMIA— OBSTRUCTIVE  SUPPRESSION  OF  URINE. 

./Etiology  and  Pathology. — TTi  Tnmiri,  is  the  term  applied  to  a  g'roup  of 
symptoms  which  occur  as  the  result  of  grave  interference  with  the 
urinary  functions.  The  conditions  under  which  they  are  liable  to  arise 
may  be  stated  generally  as  follows  : — 1.  Diseases  of  the  kidneys,  especially 
acute  or  chronic  Bright's  disease  ;  or  nervous  and  vascular  dei\angement 
of  these  organs,  which  prevents  th  em  from  perfoi'ming  their  excretory 
work  satisfactorily.  2.  Ohstrudion  of  hnili  ureters,  so  that  the  urine  which 
IS  formed  cannot  escape  into  the  bladder;  or  obstruction  of  one  ureter  by 
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a  calculus,  when  the  opposite  kidney  has  been  excised  or  is  in  any  way 
di.sorganized,  though  it  is  a  i-eniarkable  fact  that  the  symptoms  are  by- 
no-means  characteristic  in  these  eases.  3.  Betenlion  of  urine  in  the 
bladder  from  any  cause,  when  the  uraemic  state  is  supposed  to  be  partly 
due  to  re-absorption  of  the  urinary  constituents. 

Most  authorities  regard  the  phenomena  of  uraemia  as  due  to  the 
accumulation  of  toxic  substances  in  the  blood,  and  their  circulation 
through  the  nervous  and  muscular  systems.  Tormerly  they  were 
attributed  to  non-excretion  of  urea,  or  to  the  decomposition  of  this 
substance,  and  the  consequent  formation  of  carbonate  of  ammonia— 
ammonccmia  (Frerichs),but  this  view  is  now  discarded  by  most  authorities. 
The  general  opinion  is  that  the  chief  toxic  agents  consist  of  materials 
resulting  from  imperfect  metabolism,  which  in  the  normal  course  of 
events  should  be  further  converted  into  urea  and  uric  acid,  and  then 
excreted.  Other  views  which  have  been  advanced  are  that  the  symptoms 
ai'e  due  to  an  increase  of  the  potash  salts  in  the  blood ;  or  to  the  forma- 
tion of  alkaline  ptomaines.  Another  theory  is  that  the  phenomena  of  an 
urtemic  attack  depend  upon  oedema  of  the  brain,  brought  about  by 
increased  pressure  acting  on  diluted  and  watery  blood-serum  (Traube). 
Ralfe  is  of  opinion  that  iirasmic  symptoms  are  due  to  a  "  general 
condition  of  the  whole  system,"  there  being  a  general  accumulation  of 
the  excretory  products  in  the  tissues  of  the  body,  and  he  lays  some 
stress  upon  retention  of  acid  in  the  system,  and  diminished  alkalinity 
of  the  blood,  this  condition  reacting  on  the  tissues  already  overcharged 
with  the  jiroducts  of  arrested  metabolism.  The  variable  character 
of  the  symptoms  of  uremia  suggests  that  there  may  be  different 
poisons  producing  this  condition,  aud  this  idea  is  borne  out  by  reseai"ches 
indicating  that  the  several  constituents  of  the  urine  have  different  toxic 
effects. 

Symptoms. — Theclinical  phenomena  which  maybe  met  with  indicative 
of  urtemia  are  headache,  sometimes  fixed  behind  the  neck  or  at  the  back 
of  the  orbits,  or  a  sense  of  weight  and  pressure  over  the  forehead  or 
vertex;  vertigo;  intense  neuralgia,  especially  occipito-cervical,  and 
visceral  neuroses  ;  increased  irritability  of  the  voluntary  muscles, 
evidenced  by  muscular  twitchings,  or  fits  of  epileptiform  convulsions 
(uroimic  convidsions  or  eclampsia),  in  the  latter  the  face  being  pale,  and 
the  pupils  dilated,  several  fits  sometimes  occurinng  in  rapid  succession, 
Avith  more  or  less  stupor  in  the  intervals,  though  consciousness  is  often 
partially  restored  ;  cerebral  disturbance,  usually  in  the  direction  of 
drowsiness,  heaviness,  and  confusion  of  ideas,  culminating  in  stupor  or 
])rofound  coma,  delirium  being  much  less  common ;  disturbance  of 
vision,  in  the  way  of  dimness  of  sight  from  time  to  time,  or  actual 
temporary  blindness  (nraniic  amaurosis),  there  being  no  necessary 
organic  changes  revealed  by  the  ophthalmoscope;  deafness  in  rare 
instances  ;  vomiting  and  diarrhoea,  the  matters  discharged  containing  a 
quantity  of  ammonia,  which  maybe  perceptible  to  the  smell ;  occasionally 
an  urinous  or  ammoniacal  odour  of  the  breath  and  sweat;  and  in  ex- 
ceptional cases  paroxysmal  dyspnoea,  which  may  resemble  spasmodic 
asthma,  and  come  on  at  night,  or  in  rare  instances  is  attended  with 
stridulons  breathing,  simulating  laryngeal  or  tracheal  obstruction.  The 
exact  combination  of  symptoms  in  any  individual  case  varies  consider- 
ably, as  well  as  the  mode  and  rapidity  of  their  onset  and  progress. 
C'ases  of  nrmaiia  have  been  divided  into  acute  and  chronic.  As  a  rule  the 
symptoms  come  on  gradually,  beginning  with  headache  and  vomiting. 
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Occasionally  luannia  is  revealed  abruptly  by  an  apoplectiform  oi- 
epileptiform  attack  ;  by  sudden  blindness  ;  or  by  severe  vomiting-.  It 
is  always  a  grave  condition,  but  recovery  ensues  in  a  good  number  of 
cases,  especially  when  the  uraemia  is  associated  with  some  acute  oi- 
temporai-y  renal  affection. 

The  symptoms  in  cases  of  obstructive  stippressicm  of  tirine  present 
certain  peculiarities,  and  in  marked  cases  ai^o  strikingly  different 
from  those  of  ordinary  urfemia.  No  urine  may  be  passed,  or  only  small 
(piantities  at  long  intervals,  the  excretion  being  clear,  watery,  of  very 
low  specific  gravity,  and  containing  an  extremely  minnte  proportion  of 
urea  or  other  solids;  there  is  no  albumin,  if  the  nrine  is  free  from 
admixture  of  blood  or  pus.  At  tirst  thei-e  are  no  obvious  symptoms. 
Soon,  however,  muscular  power  is  diminished,  although  appetite  maybt> 
good;  and  the  patient  becomes  sleepless.  In  five  or  six  days  muscular 
twitchings  or  jerkings  set  in,  affecting  the  arms,  legs,  or  trunk.  The 
pnpils  are  contracted;  respiration  is  slow,  panting,  and  laborious;  and 
there  is  great  thirst,  with,  dryness  of  the  mouth  and  tongue.  Subse- 
quently the  patient  becomes  indifferent,  drowsy,  and  restless,  but  neither 
coma  nor  convulsions  occur.  Death,  follows  as  a  rule  in  from  nine  to 
eleven  days,  if  the  obstruction  is  not  removed. 

Diagnosis. — Certain  cases  of  xirtemia  ai-e  particularly  liable  to  be 
mistaken  for  apoplexy,  epilepsy,  or  opium-poisoning.  The  diagnostic 
features  by  which  it  is  distinguished  from  these  conditions  will  be  con- 
sidered in  a  future  chapter  ;  and  at  present  I  would  only  draw  attention 
to  the  great  importance  of  testing  the  urine  in  all  cases  of  sudden  or 
unexplained  insensibility.  Cases  of  belladonna-poisoning  may  also 
simulate  urtemia.  The  possibility  of  headache  or  giddiness,  neuralgia, 
disturbances  of  sight  or  hearing,  vomiting  or  diarrhoea,  or  dyspnoea  being- 
due  to  this  cause,  mnst  not  he  forgotten. 

Treatment. — In  the  urasmic  state  the  main  indications  are  to  remove 
any  cause  of  urinary  obstruction  or  retention,  if  possible ;  to  use  measures 
for  promoting  excretion  of  nrine,  provided  the  kidneys  are  capable  of 
performing  their  functions,  especially  free  dry-cnpping,  or  the  application 
of  heat  and  moisture  over  the  loins ;  to  encourage  the  action  of  the  skin 
by  the  aid  of  warm,  vapour,  or  hot-air  baths  ;  to  act  freely  upon  the 
bowels  by  brisk  hydragogue  purgatives,  such  as  compound  jalap 
powder  or  elaterin  ;  and  to  treat  symptoms,  or  endeavour  to  antagonize 
the  poison  or  poisons  causing  the  urtemic  phenomena.  Hydrate  of  chloral, 
inhalation  of  chloroform,  nitrite  of  amyl,  nitro-glycerine,  ammonia,  ether, 
subcutaneous  injection  of  morphine,  benzoate  of  sodium,  and  inhalation 
of  ozonic  ether  or  oxygen,  are  among  the  most  useful  agents  recom- 
mended for  counteracting  the  effects  of  urfemia  in  different  cases.  Vene- 
section is  often  employed,  and  may  be  of  the  greatest  service,  but  is  said 
not  to  be  admissible  should  there  be  advanced  disease  of  the  kidneys  ;  I 
have  known  this  measure,  hoAvevei',  bring  back  a  patient  from  a  state  of 
profound  uraimic  coma  associated  with  granular  kidneys.  On  the  other 
hand,  transfusion  of  blood  has  been  practised  in  some  cases  with  success. 
Sinapisms  may  be  applied  to  the  nape  of  the  neck  and  limbs.  Vomiting- 
must  be  treated  on  ordinary  principles,  but  it  may  be  impossible  to 
control  this  symptom.  It  is  not  advisable  to  check  diarrhoea.  For  a 
full  discussion  of  the  prevention  and  treafment  of  uraemia  i-efercnco 
may  be  made  to  the  "13radslinwe  Lecture"  for  1888,  by  Dr.  William 
Carter. 
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CHAPTER  LXII. 

I 

DIABETES. 

Two   distinct  complaints  are  included  under  this  term,    namely : —  ! 
1.  Diabetes  Mellittis,  in  which  an  excessive  quantity  of  urine  is  passed,  j 
generally  of  high  specific  gravity,  and  containing  more  or  less  grape- 
sugar.    2.  Diabetes  Insipidus,  in  which  thei-e  is  also  an  abundant  flow  of  ! 
urine,  but  it  is  of  low  specific  gravity,  and  does  not  contain  sugar.  The 
pathology  of  these  affections  is  by-no-nieans  settled,  and  it  is  difficult  to  ' 
determine  where  to  place  them,  but  in  the  present  edition  I  have 
thought  it  most  convenient  to  return  to  the  original  arrangement  in  this 
work,  and  to  discuss  them  in  relation  to  the  urinary  system. 

I.  DIABETES  MELLITUS— SACCHARINE   DIABETES—  1 

GLYCOSURIA.  | 

Pathology. — A  knowledge  of  the  pathologj'  of  glycosuria  and  diabetes  j 
mellitus  must  be  founded  partly  upon  the  teaching  of  physiological  experi- 
ments and  researches,  partly  upon  clinical  and  post-mortem  observations, 
and  upon  the  results  of  experimental  pathology.  It  is  quite  impossible  at 
the  present  day  to  attempt  anj  detailed  discussion  of  the  subject  in  a 
woi-k  of  this  kind,  and  I  can  only  aim  at  giving  a  summary  of  the  main  * 
conclusions  which  have  been  arrived  at,  and  of  the  more  important  views  ' 
which  are  held.    In  this  connection  special  attention  must  be  drawn  to  ij 
the  valuable  researches  carried  on  by  Dr.  Pavy  for  so  many  years,  the  f 
results  of  which  he  has  recently  given  to  the  profession  in  the  Croonian  'j 
Lectures  for  1894<,  and  in  his  Avork  on  "  The  Physiology  of  tlie  Carbo-  i 
hydrates."  j 

The  urine  is  generally  believed  to  be  perfectly  free  from  sugar  in  the  | 
normal  state.    Pavy,  however,  affirms  that  when  sufficiently  delicate  ] 
tests  are  employed,  it  can  be  shown  that  healthy  ui'iue  always  does  ] 
contain  sugar  in  minute  quantity ;  that  a  sufficiency  to  give  a  slight 
reaction  under  ordinary  testing  is  not  uncommon  ;  and  that  sometimes  j 
as  much  as  5  to  8  -pnvts  per  1,000  may  be  present  as  an  incidental  ' 
occurrence.    Consequently,  he  maintains  that  there  is  no  abrupt  line  of 
demarcation,  or  distinction  of  an  absolute  kind,  between  the  urine  of 
health  and  that  of  diabetes;  and  that  the  difference,  as  regards  the 
urine,  is  one  of  degree  and  not  of  kind.    The  chief  circumstances  under 
Avhich   temporary   glycosuria  maj^   occur,   so    that    the   presence  of 
sugar  can  be  appreciated  by  the  ordinary  tests,  are  after  taking  food  i 
containing  much  sugar  or  starch  ;  after  the  administration  of  chloro- 
form;  in  poisoning  by  strychnine  or  curare  ;  in  various  conditions  which 
interfere  with  respiration,  such  as  during  paroxysms  of  asthma  or 
whooping-cough  ;    in  connection  Avith  certain   diseases  affecting  the 
nervous  system,  for  example,  epilepsy,  tetanus,  or  apople.xy  ;  and  as  the 
result  of  injuries  affecting  this  system,  the  liver,   and  other  parts, 
(ilycosuria  can  also  be  induced  experimentally  in  several  ways. 
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The  pathology  of  sacchavine  diabetes  and  glycosuria  has  long  been 
closely  associated  with  the  so-called  glycogenic  theory.  The  distinguished 
physiologist,  Chxude  Bernard,  discovered  that  in  liealth  a  peculiar 
substance  is  formed  in  the  cells  of  the  liver  and  stored  up,  derived  from 
the  suo-ar  which  is  absorbed  by  the  blood-vessels  from  the  alimentary 
•canal,  and  conveyed  by  the  portal  vein  into  the  liver.  This  substance  is 
■of  an  amyloid  nature,  and  is  capable  of  being  readily  converted  into 
grape-sugar;  it  has  received  various  names,  the  chief  he\r\g  glycogen, 
amyloid  substance,  zoam/jlin  (which  Pavy  thinks  is  most  appropriate), 
and  animal  or  hepatic  dextrine  or  starch.  Further,  a  peculiar  ferment  is 
supposed  to  be  present  in  the  blood,  which  has  the  power  of  converting 
the  glycogen  into  grape-sugar.  According  to  Bernard  and  his  followers, 
this  conversion  is  being  constantly  carried  on  in  the  liver  in  the  normal 
state,  the  sugar  being  thence  conveyed  by  the  hepatic  vein  into  the 
general  circulation,  and  gradually  undergoing  combustion  in  the  peri- 
pheral capillaries,  especially  in  those  of  the  muscles,  being  converted  into 
water  and  carbonic  acid,  and  contributing  to  force-production.  Some 
■observers  maintain  that  the  muscles  also  form  glycogen,  and  that 
this  inaterial  is  converted  into  sugar  in  these  structures,  as  well  as  in 
the  liver. 

With  reference  to  the  presence  of  sugar  in  the  urine  in  apparent 
health,  according  to  the  glycogenic  theory  this  represents  the  excess  of 
the  saccharine  element  which  is  not  destroyed  in  the  system,  whether 
in  consequence  of  excessive  ingestion,  or  of  undue  production  from 
glycogen,  and  which  is  therefore  eliminated  by  the  kidneys.  The 
supporters  of  this  view  hold  that  only  exceptionally,  and  under  par- 
ticular circumstances,  does  the  urine  give  evidence  of  the  presence  of 
-sugar  within  the  limits  of  health.  Pronounced  saccharine  diabetes, 
according  to  this  theorj^  is  believed  to  be  the  result  of  increased 
J'ormatiou  of  sugar  in  the  liver  from  glycogen,  in  excess  of  what 
normally  takes  place ;  hence  it  accumulates  in  the  blood,  and  is  excreted 
by  the  kidneys.  A  modification  of  this  view  is  that  there  is  diminished 
destruction  of  sugar  in  the  .system,  either  with  or  without  excessive 
production. 

Dr.  Pavy's  views  are  entirely  opposed  to  those  just  indicated.  He 
maintains  that  when  carbo-hydrates  are  taken  into  the  system,  important 
changes  are  wrought  tipon  them  by  the  agency  of  living  protoplasm, 
which  are,  in  the  main,  transmutation  into  glycogen  in  the  liver  chiefly, 
but  also  in  other  parts  of  the  body;  application  to  the  production 
of  pi'oteid,  by  the  incorporation  of  carbo-hydrate  with  nitrogenous 
matter,  which  has  been  abundantly  confirmed  by  other  woi'kei's  ;  and 
transfonnation  into  fat.  The  last  two  processes  take  place  to  a  large 
extent  in  the  intestinal  villi ;  and  in  the  formation  of  fat  from  carbo- 
hydrates the  proteids  are  regarded  as  intermediary.  As  regards 
glycogen,  Pavy's  theory  is  that  the  liver  is  a  siogar-assimilating  and  not 
a  sugar-forming  organ  ;  and  that  one  of  its  functions  is  to  detain  and 
appropriate  the  sugar  which  passes  through  it,  changing  it  into  a 
substance  which  can  be  afterwards  used  up  in  the  economy,  in  the  ways 
above  indicated,  and  preventing  it  from  passing  into  the  general  circu- 
lation as  sugar,  which  is  incapable  of  utilization.  He  denies  that  the 
glycogen  is  normally  converted  into  sugar  ;  and  alfirms  that  when  sugar 
is  present  in  the  blood  in  health,  this  is  mainly  either  the  excess  of  the 
ingested  sugar  which  has  not  been  appropriated  by  the  liver,  and  has 
thus  been  permitted  to  reach  the  general  circulation  ;  or  that  it  is 
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derived  from  an  unnatural  change  in  the  amyloid  substance,  whicli 
possesses  a  strons-  tendency  to  pass  into  sugar  under  the  influence  of 
contact  with  bodies  of  the  nature  of  ferments.    As  ah-eady  stated, 

Pavy  affirms  that  sugar  is  always  present  in  minute  quantity  in  the  ' 

urine,  corresponding  to  the  amount  existing  in  the  blood ;  and  he  ' 

denies  that  it  represents  any  excess  over  what  is  destroyed,  or  that  i 

sugar  is  specially  eliminated  by  the  kidneys,  but  merely  passes  througlj  | 

tlie  vessels  of  these  organs  by  a  ])rocess  of  diffusion,  as  it  does  through  ' 

all  the  vessels  of  the  body,  and  thus  appears  in  the  ui'ine.  , 

With  regard  to  diabetes,  Pavy's  theory  is  that  '■  the  disease  essentially  \ 

consists  of  a  loss,  or  more  or  less  impairment,  of  the  power  which  | 

naturally  disposes  of  ingested  carbo-hydrate  matter,  and  prevents  its  ' 
reaching  the  circulation  in  the  form  of  free  sugar."    "  Through  the 

defective  poAver  existing  in  diabetes,  sugar  finds  its  wa}-  into  the  blood  i 

of  the  general  system,  and  in  proportion  as  it  does  so,  places  it  in  an  i 

unnatural  state,  the  effect  of  which  is  to  interfere  with  the  performance  I 
of  nutritive  action,  and  of  the  process  of  life  generally  in  a  healthy 
manner."  The  deviation  from  the  natural  state  depends,  as  regards 
degree,  in  the  tirst  place,  upon  the  extent  to  which  the  impairment  of 
the  power  of  stoppage  (in  the  intestinal  villi  and  liver)  exists,  and,  in 
the  next,  upon  the  amount  of  carbo-hydrate  ingested.    Animal  as  Avell 

as  vegetable  food  contains  a  certain  amount  of  free  carbo-hydrates,  and  < 

this  in  part  accounts  for  the  passage  of  sugar  in  severe  cases,  even  on  a  | 
j)ui-ely  animal  diet.     But  Pavy  fui^ther  maintains  that  sugar  may 

originate  from  proteid  cleavage,  which  normally  occurs  in  the  process  of  j 

digestion  ;  and  he  believes  that  it  is  thus  susceptible  of  being  derived  ' 

from  the  tissues  of  the  body,  which  are  wrongly  split  up  under  the  < 
influence  of  a  ferment.    This  is  what,  in  his  opinion,  happens  in  severe 

cases  of  diabetes,  in  addition  to  the  loss  or  impairment  of  the  power  of  ' 

disposing  of  ingested  carbo-hydrates.  j 

The  relation  of  the  nervous  system  to  glycosuria  and  diabetes  is  now  ; 

generally  acknowledged,  and  some  lesion  or  disorder  of  this  system  is  | 

looked  upon  as  an  important  factor,  or  as  the  primary-  condition,  in  \ 

many  cases.    This  conclusion  is  supported  by  experimental  investiga-  \ 

tions,  as  well  as  by  clinical  observation,  and  the  results  of  post-mortem  I 

examinations.    In  exceptional  instances  there  is  gi'oss  organic  disease,  j 

such  as  a  tumour  involving  bhe  medulla  or  pons,  or  pressing  upon  the  j 

sympathetic  ti-unk.    Dr.  Dickinson  has  described  peculiar  mici'oscopical  ! 

changes  in  various  pai'ts  of  the  nerve-centres  in  ca.ses  of  diabetes,  j 

especially  about  the  medulla  and  pons,  in  the  way  of  dilatation  of  the  I 

arteries,  followed  by  degeneration  and  destruction  of  the  nerve-elements  \ 

around  these  vessels,  leading  to  the  formation  of  excavations.     Others,  ; 

however,  have  failed  to  find  these  changes  in  typical  instances,  or  have  1 
disputed  their  significance. 

The  influence  of  the  nervous  system  in  the  production  of  glycosuria 
is  generally  believed  to  be  exercised  through  the  vessels  going  to  the 
liver,  paralysis  of  their  walls  being  induced,  with  consequent  dilatation  : 

but  some  physiologists  are  of  opinion  that  the  nerves  directly  affect  the  | 
amount  of  glycogen  formed,  and  the  rapidity  of  its  conversion  into 

sugar.     With  regai-d  to  the  effect  of  the  vascular  paralysis,  most  \ 

authorities  consider  that  it  merely  leads  to  a  state  of  hypera^niia  of  the  fc 

liver,  in  consequence  of  which  a  more  intimate  and  speedy  contact  of  B 

the  glycogen  and  ferment  is  brought  about,  and  Schiff  believed  that  a  H 

special  ferment  was  developed  under  these  circumstances.    Pavy,  how-  | 
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over,  maintains  from  his  observations  that  a  state  of  vaso-motor  jiaralysis 
of  the  vessels  of  the  ohj'lo-poietic  viscera  is  induced,  which  permits  the 
blood  to  reach  the  liver  through  the  portal  vein  without  being  properly 
de-arterialized,  and  it  is  tlie  presence  of  oxygenated  blood  in  this_  vein 
which  causes  the  glycosuria,  either  by  interfering  with  the  formation  of 
amyloid  substance,  and  thus  allowing  the  sugar  to  pass  throughi  the 
liver  unchanged,  or  by  facilitating  the  reconversion  of  the  amyloid 
substance  into  sugar.  Pavy  inclines  to  the  opinion  that  some  kind  of 
textural  change  in  the  brain  stands  at  the  foundation  of  diabetes,  and 
considers  that  this  disease  may  arise  in  either  of  two  ways,  namely, 
from  a  lesion  affecting  or  involving  a  loss  of  power  in  vaso-motor 
centres,  with  consequent  direct  paralysis  of  the  muscular  coat  of  the 
vessels  ;  or  a  lesion  in  some  part  or  other  of  the  cerebro-spinal  system, 
leading  to  an  inhibitory  influence  being  exerted  upon  these  centres. 

Seegeii  believes  that  there  is  a  normal  sugar-forming  function  of  the 
liver,  at  the  expense  of  albuminates  and  fat.s,  and  that  this  is  not  directly 
influenced  by  the  cai'bo-hydrates  of  the  food.  This  writer  has  applied  the 
term  hepatogenous  to  cases  of  diabetes  depending  upon  disturbances 
of  the  glycogenic  function  of  the  liver,  and  regards  them  as  due  to 
inhibition  of  the  functional  activity  of  the  hepatic  cells  devoted  to  the 
formation  of  glycogen.  He  considers  that  they  only  include  the  milder 
forms  of  the  disease,  and  that  in  the  grave  cases  the  glycogenic  function 
has  no  share,  but  that  the  "  whole  organism,  or  a  more  or  less  consider- 
able part  of  its  elements,  has  lost  the  faculty  of  destroying  the  sugar  of 
the  blood."  This  is  practically  the  view  held  by  several  other  writers 
in  relation  to  many  cases  of  diabetes.  Ebstein  afiirms  that  carbonic 
acid  naturally  inhibits  the  diastatic  ferments  in  their  action  ujaon 
glycogen  ;  hence,  if  carbonic  acid  is  absent,  glycogen  is  freely  con- 
verted into  sugar  all  over  the  body.  He  atti-ibutes  diabetes  to  a  fault  in 
the  protoplasm,  by  which  too  little  carbonic  acid  is  formed. 

Pancreatic  Diabetes. — The  experimental  investigations  of  Von  Mering 
and  Minkowski,  Vaughan  Harley,  and  others  have  shown  that  complete 
removal  or  destruction  of  the  pancreas  in  diiferent  animals  is  followed 
by  all  the  phenomena  of  diabetes  in  a  severe  form  ;  and  diabetes  also 
occurs  after  complete  ligation  of  the  biood-vessels  and  lymphatics  con- 
nected with  this  organ.  Glycosuria  or  actual  diabetes  has,  moreover,  been 
found  associated  with  various  morbid  conditions  of  the  pancreas,  namely, 
acute  abscess,  hfemorrhagic  pancreatitis,  chronic  cirrhosis,  atrophj-,  fatty 
degeneration,  obstruction  of  the  pancreatic  duct  by  calculi,  malignant 
disease,  and  panci-eatic  cysts.  Hence  a  view  now  comuionly  entertained 
is  that  many  diabetic  cases  met  with  in  practice  are  of  pa?icrea^zc origin. 
Lupine  and  Barral,  with  whom  Vaughan  Harley  agrees,  believe  that  the 
disease  is  then  due  to  a  want  of  a  glycolytic  ferment,  which  normally 
is  being  continually  formed  by  the  pancreas,  and  poured  along  with  the 
lymph-stream  into  the  blood,  there  to  destroy  the  sugar  present.  It 
must  be  remarked,  however,  that  some  authoiities  do  not  believe  in  the 
reality  of  pancreatic  diabetes,  and  attirm  that  the  disease  is  due,  when 
the  pancreas  is  afl^ected,  to  implication  of  the  solar  and  cfeliac  plexuses 
and  semilunar  ganglia,  or  to  other  causes.  The  late  Dr.  Tylden,  in  a 
paper  read  before  the  Royal  Medico-Chirurgical  Society  in  Janu^iry, 
1892,  maintained  that  in  the  experimental  investigations  mentioned  the 
glycosuria  was  the  result  of  some  lesion  incidental  to  the  operation  for 
removal  of  the  pancreas  ;  and  that  there  is  no  relation  between  diabetes 
niellitus  and  a  cirrhotic  pancreas.     As  regards  the  grave  general 
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symptoms  supposed  to  be  associated  with  pancreatic  diabetes,  Vaudian 
Havley  attributes  tliem  to  "  non-assimilation,  consequent  upon  a  form  of 
auto-intoxication  arising  from  the  substances  normally  secreted  by  tlie 
imncreas  being  retained  in  the  organism,  and  there  forming  leucomaines 
Avhose  toxic  effects  lead  to  tissue-waste  and  muscular  weakness." 

JEtiologj.--Excit{ug  causes.~The  exciting  causes  of  diabetes  in  in- 
dividual cases  are  usually  by-no-means  evident.  Among  those  to  which 
the  disease  has  been  mainly  attributed  are  exposure  to  wet  and  cold  • 
drinking  cold  water  when  the  body  is  heated ;  excessive  consumption  of 
alcohol,  sugar,  and  starchy  substances,  especially  if  associated  with 
sedentary  habits,  which  it  is  believed  may  be  the  actual  and  sole  cause 
of  diabetes  in  some  instances  ;  powerful  emotional  disturbance,  or  exces- 
sive mental  work;  injuries  to  the  head,  spine,  and  various  other  parts, 
or  general  concussion  of  the  body  ;  and  organic  diseases  affecting  certain 
parts  of  the  nerve-centres  or  the  sympathetic  trunk.  In  some  cases  the 
disease  seems  to  have  followed  the  prolonged  action  of  depressing  mental 
causes,  combined  with  influences  which  tend  to  impair  the  health,  as, 
for  instance,  grief  and  anxiety  connected  with  long-continued  Avatching 
oyer  the  sick;  or  worry  and  close  confinement  in  business.  Occasionally 
diabetes  has  appeared  to  be  a  sequel  of  some  acute  febrile  disease  or 
of  malarial  fever;  and  in  some  instances  it  is  associated  with  gout, 
rheumatism,  syphilis,  or  exophthalmic  goitre. 

Predisposing  causes. — As  i-egards  predisposing  causes,  saccharine 
diabetes  is  most  common  in  adults,  from  25  to  65  years  of  age,  especially 
during  the  period  of  development  and  activity  of  the  sexual  functions  ; 
in  males,  in  the  proportion  of  2  to  1,  after  the  period  of  puberty ;  in  fair 
individuals  ;  in  persons  residing  in  cities  and  manufacturing  dis- 
tricts;  and  amongst  the  well-to-do  classes.  In  some  instances  there  is 
a  decided  hereditary  predisposition;  or  the  disease  tends  to  run  in 
families.  Diabetes  is  said  to  be  particularly  prevalent  in  certain 
countries,  as  India,  Ceylon,  and  Italy  ;  and  Jews  seem  to  be  very  liable 
to  the  complaint.  It  prevails  more  in  the  eastern  than  in  the  western 
counties  of  England. 

Anatomical  Characters. — Thei-e  are  no  morbid  apjaearances  peculiar 
to  saccharine  diabetes.  The  conditions  which  may  be  met  with  in  con- 
nection with  the  nervous  system  have  been  already  referred  to.  Peri- 
pheral neuritis  sometimes  occurs  as  a  secondary  change.  Most  authorities 
deny  that  there  is  any  special  morbid  condition  of  the  liver,  though 
some  observers  have  described  peculiar  changes  in  its  general  or  micro- 
scopical characters;  it  is  said  to  contain  less  glycogen  than  a  healthy 
liver.  The  pancreas  may  present  in  a  certain  proportion  of  cases  one 
or  other  of  the  lesions  already  mentioned.  The  kidneys  are  often 
diseased,  but  this  is  a  secondary  result  of  the  diabetes,  the  most  frequent 
morbid  state  being  some  form  of  Briglit's  disease.  Various  microscopical 
changes  have  been  described  in  the  epithelium  of  the  tubes.  The 
bladder  is  often  hypertrophied.  The  lungs  ai'e  also  fi'equently  affected, 
the  lesion  being  usually  of  a  phthisical  nature  ;  but  occasionally  acute 
pneumonia  of  a  low  tyjje,  or  gangrene  supervenes.  In  cases  dying  from 
diabetic  coma  the  lungs  are  congested  and  oedematous.  The  heart  is 
generally  small,  and  wanting  in  tone.  There  is  a  tendency  to  serous 
inflammations  of  a  low  character ;  and  also  to  inflammation  of  other 
structures,  ending  in  suppuration  or  gangrene.  The  stomach  is  generally 
dilated,  while  its  mucous  coat  is  thickened  and  softened,  and  its 
muscular  coat  sometimes  hypertrophied.  In  some  cases  of  diabetes  the 
blood  has  been  found  black  and  tarry ;  in  others  pink  and  cream}-. 
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Symptoms.— Clinically  cases  of  diabetes  mellitus  differ  remarkably 
in  their  severity,  one  class  presenting  but  slight  symptoms ;  another 
group  being  accompanied  with  marked  local  and  constitutional  disturb- 
ances. In  a  typical  example  of  the  disease  the  symptoms  may  bo 
arranged  under  the  following  heads  : — 

1.  Urinary  organs  and  urine. — Micturition  becomes  more  and  more 
frequent;  and  the  urine  is  increased  in  quantity.  This  fluid  is  also 
irritating  in  quality,  and  hence  often  causes  in  the  male  a  sense  of  heat 
or  burning  along  the  urethra,  or  sets  up  slight  inflammation,  excoriation, 
or  even  ulceration  about  its  orifice  ;  while  in  the  female  the  vagina  and 
vulva  are  frequently  much  irritated,  and  may  be  the  seat  of  troublesome 
itching,  or  of  erythema  or  eczema.  These  conditions  may  induce  the 
habit  of  masturbation.  Pain  and  tenderness  are  often  felt  over 
the  region  of  the  kidneys,  but  these  sensations  are  probably  mus- 
cular. The  quantity  of  urine  may  amount  to  8,  12,  20,  or  even  30  pints 
m  the  24  hours.  It  is  usually  very  pale,  clear  or  glistening,  and  watery, 
the  more  so  in  proportion  to  its  quantity ;  possesses  a  sweet  taste,  and 
occasionally  a  sweetish  odour  ;  has  a  high  specific  gravity  as  a  rule,  this 
being  genei-ally  from  1030  to  1040,  but  it  may  range  from  1015  to  1060 
or  more ;  ferments  rapidly  if  kept  in  a  warm  place,  with  the  formation 
of  torulse,  at  the  same  tii;ne  becoming  opalescent  or  depositing  a  sedi- 
ment; while  it  yields  more  or  less  sugar  to  the  usual  tests.  {See 
ExAMiNATiOJJ  OF  Urine.)  Flies  are  sometimes  attracted  to  diabetic  urine 
in  large  numbers  ;  and  if  the  quantity  of  sugar  present  is  large,  it  may 
become  deposited  on  the  clothing.  Many  different  statements  have  been 
made  as  to  the  proportion  of  urea  and  uric  acid  present  in  this  kind  of 
m-ine ;  probably  these  constituents  are  as  a  rule  absolutely  increased,  but 
relatively  to  the  water  they  are  diminished.  The  quantity  of  water  is 
generally  about  equal  to  that  taken  in  the  system.  The  amount  of 
sugar  discharged  is  greater  after  food  has  been  taken,  especially  after 
such  articles  as  contain  much  sugar  or  starch,  being  considerably  less 
when  the  diet  is  restricted  to  animal  food.  In  any  pyrexial  condition  it 
becomes  greatly  diminished,  or  may  even  disappear  altogether.  Its 
quantity  is  also  influenced  by  various  other  circumstances.  The  pro- 
portion of  sugar  usually  present  ranges  from  8  to  12  per  cent.,  and  from 
15  to  25  ounces  are  discharged  daily  on  the  average  ;  but  the  quantity 
may  vary  from  less  than  an  ounce  to  two  pounds  or  more.  The  ui'ine 
may  contain  albumin,  or  occasionally  a  little  blood;  it  also  yields  fat 
sometimes,  or  resembles  chylous  urine  in  its  characters. 

2.  JJigentive  organs. — A  very  frequent,  though  not  invariable 
symptom  of  diabetes  is  insatiable  thirst,  attended  with  a  diy,  parched, 
or  clammy  condition  of  the  mouth  and  throat,  due  to  the  presence  of 
abundant  sugar  in  the  blood,  which  creates  a  demand  for  much  liquid. 
In  many  cases  also  there  is  excessive  appetite,  which  may  be  voracious, 
but  disinclination  for  food  is  not  uncommonly  observed.  Tlie  tongue 
generally  presents  a  peculiar  irritable,  red,  clean,  raw,  cracked,  or 
'"beefy"  appearance,  being  also  dry ;  it  may,  however,  be  moist  and 
coated.  Sponginess  of  the  gums,  with  a  tendency  to  bleeding,  and 
l  apid  destruction  of  the  teeth,  are  frequently  noticed.  The  saliva  con- 
tains sugar,  and  is  said  to  be  very  acid  sometimes,  owing  to  the  con- 
version of  this  sugar  into  lactic  acid.  The  patient  is  often  conscious  of 
a  sweet  taste.  The  breath  has  in  some  cases  a  distinctly  sweet  or  ale- 
like  odour;  in  most  cases  which  end  fatally  with  nervous  symptoms  it 
yields  a  smell  resembling  that  of  stale  vinegar  or  stale  beer  (Foster). 
I^yspeptic  symptoms  are  of  common  occurrence,  such  as  epigastric  ful- 
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iicKs  or  a  sense  of  sinking-,  flatulence,  heartburn,  and  gaseous  or  acid 
ernctations  ;  but  the  digestion  may  be  excellent.  As  a  rule  the  bowels 
are  constipated,  witli  pale,  dry,  and  spongy  stools ;  but  there  may  be 
diarrhoja  or  dysenteric  symptoms,  especially  towards  the  close  of  a 
case  of  diabetes. 

3.  General  symptoms. — The  aspect  of  the  patient  is  in  many  instances 
strikingly  characteristic  of  diabetes,  the  prominent  features  being 
emaciation,  often  extreme,  involving  not  only  tlie  fat  but  also  the 
muscles,  which  feel  flabby  and  soft;  a  peculiar  dry,  harsh,  scurfy  con- 
dition of  the  skin ;  and  a  distressed,  worn,  and  suffering  expression  of 
countenance.  The  patient  feels  veiy  weak  and  languid,  is  often  chill v, 
and  is  indisposed  for  any  bodily  or  mental  effort,  at  the  same  time  com- 
plaining of  pains  and  soreness  or  aching  in  the  limbs,  and  these  sensa- 
tions are  sometimes  very  prominent.  Slight  oedema  of  the  legs  is 
frequently  observed;  and  occasionally  dropsj'-  affects  other  pai'ts. 
Sometimes  the  temperature  is  markedly  reduced,  and  in  any  pyrexial 
condition  it  does  not  become  nearly  so  much  raised  as  it  would  other- 
Avise  be.  Sexual  inclination  and  power  are  commonly  greatly  dimini.shed 
or  lost.  The  mental  condition  and  disposition  become  usually  much 
altered  in  established  cases  of  diabetes,  as  evidenced  by  failure  of 
mental  vigour;  disposition  to  lassitude  or  drowsiness;  lowness  of 
spirits  ;  petulance  and  irritability  ;  or  decline  in  firmness  of  character 
and  moral  tone.  Temporary  dimness  of  vision  is  not  an  infrequent 
phenomenon ;  or  amblyopia,  or  defects  of  accommodation  may  occui-. 
sometimes  suddenlj-.  Diabetic  patients  are  very  liable  to  various  forms 
of  neuralgia.  The  patellar-reflex  is  often  impaired  or  lost.  Sugar  can 
be  detected  in  the  various  secretions. 

4.  CovipUcatlons. — Most  of  the  complications  of  diabetes  have  been 
already  alluded  to  in  the  account  of  its  morbid  anatomj',  the  most 
frequent  symptoms  coming  irnder  this  head  being  those  indicative  of 
pulmonary  phthisis.  This  is  usually  very  raiaid  in  its  progress,  both 
lungs  being  affected,  and  the  disease  spreading  from  apex  to  base. 
Ultimately  tubercle  bacilli  have  been  found  in  the  sputum.  Under 
this  head  may  also  be  mentioned  the  not  uncommon  occui'rence  of 
boils  and  carbuncles;  chronic  skin-affections,  such  as  eczema, 
psoriasis,  or  lichen,  and  exceptionally  a  form  of  xanthoma ;  gradual 
permanent  blindness,  from  atrophy  of  the  optic  nerve  ;  retinitis,  some- 
what like  that  of  Blight's  disease,  with  white  spots  and  hemorrhages ; 
and  cataract,  this  being  almost  always  of  the  soft  kind,  and  attri- 
buted to  the  imbibition  of  sugar,  which,  it  is  said,  has  been  detected  in 
the  lens.  Peripheral  neuritis  is  an  important  condition  in  connection 
with  diabetes,  of  which  I  have  met  Avith  marked  examples.  Cerebral 
hsemorrhage  may  occur  as  an  accidental  complication. 

Varieties,  Course,  and  Terminations. — The  precise  clinical  histoi-y 
of  diabetes  varies  much  in  different  cases,  as  regards  the  intensity  and 
exact  combination  of  the  symptoms  just  described,  and  the  rapidity  of 
the  progress  of  the  disease.  Ordinarily  the  complaint  is  essentially 
chronic,  the  symptoms  setting  in  very  insidiou.sly,  and  becoming 
gi-adually  but  progressively  worse.  It  may  happen  that  for  a  consider- 
able time  the  advent  of  diabetes  is  only  indicated  by  slight  general 
symptoms,  such  as  debility,  languor,  and  some  loss  of  flesh  ;  while  there 
is  a  distinct  class  of  diabetic  patients  who  are  well-nourished  or  eve  n 
corpulent.  Occasionally  the  disease  runs  an  acute  course;  in  other 
instances  it  exhibits  remissions  from  time  to  time ;  and  it  may  be  often 
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materially  inflaeuced  in  its  progress  by  treatment,  in  some  cases  a  cure 
being-  effected.  Dujardin-Beaumetz  has  divided  diabetics  into  three 
oToiips,  according  to  the  results  of  repeated  examination  o£  the  urine, 
namely,  sliyht,  moderate,  and  grave.  It  is  frequently  observed  that  tlie 
symptoms  are  more  intense  at  the  early  stage  than  subsequently.  Most 
cases  ultimately  prove  fatal,  and  towards  the  close  the  phenomena  often 
change  considerably  in  their  characters,  the  urine  and  sugar  diminishing 
in  quantity  ;  albuminuria  setting  in  ;  there  being  complete  disgust  for 
food,  or  persistent  vomiting ;  and  Jiectic  or  colliquative  diarrhoea 
supei'vening.  The  fatal  i-esult  usually  arises  either  from  gradual  ex- 
haustion ;  from  blood-poisoning,  leading  to  collapse  or  stupor  ending  in 
complete  coma,  or  occasionally  to  delirium  or  convulsions  ;  or  from 
complications.  Now  and  then  death  takes  place  quite  suddenly,  or  with 
great  rapidity. 

Diabetic  coma  is  said  to  be  preceded  by  epigastric  pain,  obstinate 
constipation,  panting  respiration  {air-hunger),  and  restless  delirium; 
absence  of  the  knee-jerk  has  also  been  stated  to  indicate  its 
approach.  The  pathological  cause  of  this  condition  is  a  matter  of 
dispute.  It  has  been  attributed  to  urasmia ;  to  some  affection  of  the 
nervous  or  respiratory  system ;  to  thickening  of  the  blood,  so  that  it 
cannot  circulate  ;  to  lipjemia— fatty  or  milky  blood,  and  fat  emboli  in 
the  brain ;  and  to  the  chemical  transformation  of  sugar  within  the  body, 
leading  to  the  production  of  poisonous  compounds.  Sir  Walter  Foster 
and  Kussmau.1  think  that  acetoncemia  is  the  actual  cause  of  the  comatose 
condition.  Foster  is  of  opinion  that  all  patients  who  are  seriously 
diabetic  have  probably  a  small  quantity  of  acetone  formed  in  their 
economy,  and  under  certain  circumstances  this  rapidly  undergoes  great 
increase,  and  gives  rise  to  the  acute  symptoms  which  lead  to  sudden 
death.  He  thinks  it  highly  probable  that  alcohol  is  also  formed  in  the 
system.  Diabetic  coma  has  again  been  attributed  to  the  accumulation 
of  certain  acids  in  the  system — "  acid-intoxication ; "  and  Dr.  Ralfe 
concludes  that  the  main  cause  of  this  condition  depends  on  de- 
alkalization  of  the  blood,  either  by  the  excessive  formation  of  acid 
Avithin  the  body,  or  arrested  elimination.  According  to  the  researches 
of  Stadelmann  and  others  the  toxic  agent  is  (d — oxybutyric  acid.  In 
one  case  terminating  fatally  by  diabetic  coma  which  came  under  my 
notice,  the  result  was  clearly  traceable  to  suddenly  cutting  off  the 
supply  of  drinking  water;  in  other  cases  it  has  been  attributed  to 
fatigue,  excitement,  fright,  or  a  sudden  change  from  anti-diabetic  to 
ordinary  diet  or  vice  versa. 

Diagnosis. — When  diabetes  is  well-established,  there  ought  to  be  no 
difficulty  in  recognizing  the  disease.  The  urinary  symptoms  and 
characters  of  the  urine  ;  the  symptoms  referable  to  the  alimentary  canal ; 
and  the  general  condition  are  highly  characteristic.  The  rule  of  always 
examining  the  urine  carefully  when  the  health  is  persistently  out  of  oi'der, 
and  especially  if  thei-e  are  the  slightest  symptoms  suggestive  of  this 
complaint,  will  often  lead  to  a  diagnosis  at  an  early  period.  If  a  patient 
complains  of  languor  and  debility,  or  of  pains  in  the  limbs,  or  is  losing- 
flesh  without  any  obvious  cause ;  if  much  irritation  is  experienced  about 
the  external  genital  organs,  or  if  these  parts  are  affected  with 
erythema  or  eczema ;  or  if  a  child,  or  even  an  older  person  is  detected 
masturbating,  diabetes  should  always  be  borne  in  mind.  Care  must  be 
taken,  however,  not  to  mistake  temporary  glycosuria  for  diabetes.  The 
sugar  must  be  in  .some  quantity,  per.sistent,  and  attended  with  polyuria. 
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It  is  also  important  to  remember  that  urine  of  normal  or  low  specific- 
gravity  may  be  associated  Avith  glycosuria,  or  even  with  contirmed 
diabetes.  Seldom  can  any  definite  diagnosis  be  made  of  the  exact 
morbid  condition  upon  which  diabetes  depends.  The  possibility  of  a 
comatose  condition  being  due  to  diabetes  must  be  borne  in  mind  "in  anv 
case  of  unconsciousness  of  which  the  cause  is  not  evident.  The  peculiar 
characters  of  diabetic  coma,  the  smell  of  the  breath,  and  examination 
of  the  urine  ought  to  clear  up  any  obscurity  in  the  diagnosis  unde]-  such 
circumstances. 

Prognosis. — Confirmed  diabetes  is  a  very  serious  disease,  a  largc^ 
proportion  of  cases  ending  fatally,  and  tiieir  average  duration  is  stated 
to  be  about  from  one  to  three  years.  In  many  instances,  however,  much 
improvement  may  be  effected  by  appropriate  treatment,  life  being  pro- 
longed for  many  years ;  and  in  some  cases  recovery  can  be  brought 
about.  The  chief  circumstances  which  influence  the  prognosis  are  age, 
tlie  prospect  being  vcovne  in  young  than  in  old  persons  ;  the  general 
condition  of  the  patient,  the  disease  being  much  less  serious  in  stout 
individuals ;  the  cause  of  the  complaint ;  the  amount  of  sugar  and  urine 
passed  ;  the  severity  of  the  general  symptoms  ;  the  presence  oi-  absence 
of  complications,  and  their  nature ;  the  duration  and  progress  of  the 
case ;  and  the  results  of  treatment,  as  well  as  wliether  this  is  propex'ly 
and  intelligently  carried  out  by  the  patient.  Any  person  suffering  from 
diabetes  should  be  particularly  cautioned  against  exposure  to  wet  and 
cold,  and  other  ordinary  recognized  causes  of  disease. 

Treatment.— Cases  of  diabetes  must  necessarily  call  for  much  diver- 
sity in  their  management,  and  no  case  ought  to  be  subjected  to  treat- 
ment uiitil  its  nature  and  the  conditions  present  have  been  ascertained 
as  fully  as  possible  ;  there  are,  however,  certain  broad  and  general 
principles  to  be  followed,  to  which  attention  will  now  be  directed.  At 
the  outset  it  is  most  important  to  impr-ess  upon  patients  that  they  must 
be  prepared  to  place  themselves  under  strict  discipline  and  guidance, 
and  that  much  of  the  success  of  treatment  will  depend  upon  their  own 
conduct. 

1.  The  first  indication  almost  universally  recognized  in  the  treatment 
of  diabetes  is  regulation  of  the  diet.  The  objects  aimed  at  are  to  prohibit, 
or  to  restrict  within  proper  limits,  the  consumption  of  sucli  articles  as 
contain  sugar  or  starch  (carbo-hydrates)  ;  and  to  replace  them  by 
albuminates  and  fats.  The  articles  which  are  more  especially  to  be 
avoided  include  ordinary  bread  or  flour ;  sugar  in  any  form  ;  honey ; 
vegetables  and  fruits  containing  much  starch  or  sugar,  namely,  potatoes, 
peas,  beans,  carrots,  tui-nips,  parsnips,  strawberries,  raspberries,  plums, 
gooseberries,  currants,  apples,  pears,  etc.  ;  rice ;  prepared  varieties  of 
starch,  such  as  arrowroot,  sago,  macaroni,  tapioca,  and  vermicelli  ; 
shell-fish,  and  the  soft  parts  of  crabs  and  lobsters.  Animal  food, 
including  meat,  poultry,  game,  and  fish,  should  be  the  main  diet,  with 
the  exception  of  liver.  Dr.  Lauder  Bi-unton  has  suggested  the  use  of 
raw  meat,  finely  chopped,  and  mixed  with  pepper  and  salt.  Sardines  in 
oil,  cod's  roe,  caviare,  pate  de  foie  gras,  and  such  articles  may  be  permitted,^ 
if  they  agree  with  the  patient.  The  chief  substitutes  for  bread  which 
are  employed  include  bran-cake  or  biscuits,  gluten  bread,  almond  rusk.s 
and  biscuits,  soya  bread  and  biscuits,  or  very  thin  slices  of  bread  toasted 
until  they  are  thoroughly  browned  or  almost  black — torrified  bread.  Eggs, 
cream,  butter,  cheese,  broths,  soups,  blanc-manges,  custards,  and  jellies 
are  admissible  ;  also  vegetables  containing  little  or  no  sugar  or  starch. 
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such  as  gTeen  cabbage,  Brussels  sprouts,  green  lettuce,  cress,  mustard, 
spinach,  cucumber,  and  celery.  Some  physicians  allow  small  quantities 
of  French  beans,  asparagus,  onions,  and  leeks ;  as  well  as  a  moderate 
amount  of  fresh  acidulous  fruit,  as  gooseberries,  currants,^  or  apples. 
Saccharin  is  now  largely  used  as  a  substitute  for  sugar  in  cases  of 
diabetes,  but  it  does  not  always  agree  with  the  stomach. 

The  question  of  drink  is  one  of  much  moment.  Milk  is  theoretically 
contra-indicated  in  diabetes,  because  it  contains  a  quantity  of  sugar,  but 
it  has  been  found  in  some  instances  that  when  given  in  moderate 
quantities  this  article  of  diet  is  not  injui-ious,  and  may  even  prove 
highly  benehcial.  Therefore  it  is  allowable  to  try  the  effects  of  a  regu- 
lated amount  of  milk  in  any  individual  ease,  being  guided  accordingly  as 
to  its  subsequent  administration.  The  milk  may  be  mixed  with  lime- 
water  or  soda-water.  Cream  may  be  given  in  abundance,  if  it  agrees  with 
the  patient.  Dr.  Scott  Donkin  has  advocated  the  treatment  of  diabetes 
entirely  by  skimmed  milk,  given  in  quantities  of  from  six  to  eight  or 
even  twelve  pints  daily,  and,  continued  for  several  weeks  if  necessary, 
no  other  food  or  medicine  being  allowed.  My  experience  of  this  treat- 
ment is  anything  but  favourable  in  cases  of  confirmed  diabetes,  but  I 
have  found  much  benefit  result  from  giving  a  considerable  quantity  of 
skimmed  milk  daily,  as  much  as  three  or  four  pints,  along  with  other  food. 
It  mighty  perhaps,  be  suitable  for  fat  .gouty,  and  over-fed  glycosurics. 
Dr.  Lauder  Brunton  has  recommended  the  use  of  butter-milk.  Koumiss 
is  of  service  in  some  cases.  The  balance  of  evidence  is  decidedly  against 
the  consumption  of  alcoholic  stimulants  to  any  considerable  extent  in 
diabete.s.  A  small  quantity  is  frequently  serviceable,  those  forms  of 
stimulant  being  employed  which  are  most  free  from  sugar,  namely,  dry 
sherry,  bitter  ale,  brandy  or  Avhisky  well-diluted,  claret,  and  burgundy. 
Tea  and  coffee  without  sugar  may  be  allowed  ;  and  also  cocoa  made 
from  the  nibs,  provided  it  agrees.  It  is  not  desirable  to  restrict  the 
quantity  of  liquid  too  much,  but  it  must  be  moderated  so  far  as  the 
feelings  of  the  patient  will  permit.  Most  injurious  is  it  to  cut  off  the 
supply  of  liquid  suddenly,"  and  I  have  known  a  rapidly  fatal  issue 
result  from  this  cause.  Thirst  may  be  relieved  by  ice  or  iced  water;  by 
acid  drinks,  of  which  a  solution  of  phosphoric  acid  has  been  much 
recommended  ;  or  by  a  weak  solution  of  cream  of  tartar.  Front  affirmed 
that  tepid  liquids  relieve  thirst  better  than  cold.  The  Bristol  Hotvvells, 
Carlsbad,  Vichy,  Vals,  Bourboule,  Neueuahr,  Conti'exeville,  and  Bethesda 
watei'S  have  been  much  advocated  in  the  treatment  of  diabetes,  and  are 
severally  useful  in  suitable  cases. 

It  is  highly  important  to  attend  to  the  following  points  in  regulating 
the  diet  in  diabetes  : — 1.  The  change  should  be  brought  about  gradually 
and  not  suddenly.  2.  Frequent  variations  in  the  food  should  be  made 
amongst  those  articles  which  are  jiermissible.  3.  In  many  cases  it  is 
necessary  to  watch  carefully  that  the  regimen  laid  down  is  strictly 
adhered  to,  especially  dui-ing  the  early  period  of  treatment,  and  in 
dealing  with  ignorant  patients.  4.  Every  individual  case  must  be 
studied  for  itself,  and  the  advisability  of  persevering  with  the  restricted 
diet  or  not  judged  by  the  results.  In  some  instances,  where  there  is 
much  loathing  for  food,  a  little  ordinary  bread  is  often  of  great  service ; 
indeed,  some  eminent  authorities  always  allow  a  small  quantity  or  a 
little  potato  meal.  Again,  if  a  fair  trial  of  the  recognized  diet  does  not 
seeni  to  lead  to  any  improvement,  or  if  the  general  condition  is  beconiino- 
worse,  as  may  especially  happen  when  the  disease  is  far  advanced,  it 


THEORY  AND  I*RACTICE  OP  MEDICINE. 

Tna.y  be  d  esii'able  to- let 'tlie  piitient  follow  liis  own  inclinations  fuidcd 
by  intelligence  and  qommon  sense;  sometimes  also  patients'  cannot 
possibly  take  the  prescribed  food,  and  then  a  mixed  diet  must  be 
permitted. 

2.  General  hygienic  management  is  highly  important  in  diabetes. 
The  patient  should  be  completely  clad  in  flannel  or  other  warm  material  : 
and  should  have  two  or  three  warm  baths  every  week,  with  an  occasional 
Turkish  bath,  or  a  vapour-bath,  followed  by  the  tepid  douche.  The  use 
of  air-douches  over  the  cervical  and  upper  dorsal  spine  has  also  been 
specially  recommended  in  diabetes.  Change  of  air,  especially  to  the 
sea-side,  with  sea-bathing,  is  useful  in  some  cases;  while  in  others  a 
course  of  treatment  at  Carlsbad  or  other  suitable  Spa  does  good. 
Regular  and  sustained  active  exercise  in  moderation  is  often  of  gi-eat 
service;  and  gymnastic  exercises  have  been  advocated  in  some  cases. 
Massage  may  also  be  beneficial. 

3.  Therapeutic  treatment. — Numei^ous  medicines  have  been  brought 
forward,  which  are  supposed  to  have  a  direct  curative  influence  ujion 
diabetes,  especially  in  limiting  the  amount  of  urine  and  sugar  dis- 
charged. The  principal  of  these  include  opium,  given  in  gradually 
increasing  doses  up  to  gr.  vi-xx  daily ;  codeine,  in  doses  of  from  gr.  \  to 
gr.  iij ;  morphine ;  belladonna  ;  alkaline  bicarbonates  or  other  salts ; 
pepsin ;  rennet ;  arsenic,  in  the  form  of  Fowler's  solution,  arseniate  of 
sodium,  arsenite  of  bromine,  or  arsenicated  lithia-water ;  iodine  or 
iodide  of  potassium,  in  cases  supposed  to  have  a  sj-jjliilitic  origin  ; 
bromide  of  potassium;  conine  ;  cannabis  indica  ;  lactic  acid  or  lactate  of 
sodium;  glycerine;  quinine;  salicylic  acid  or  salicylates;  salol  or 
benzozol ;  phenazone  and  allied  drugs;  ergot;  ether;  valerian  ;  perman- 
ganate of  potassium ;  peroxide  of  hydrogen  ;  oxygenated  water  or 
inhalation  of  oxygen";  and  jambul  seeds.  These  are  supposed  to  act 
through  their  influence  upon  the  nervous  sj'stem  ;  by  promoting  the 
decomjoosition  and  combustion  of  sugar  ;  by  supplying  a  readily 
combustible  substance  in  its  place  ;  and  in  various  other  w^ays.  Ojiium 
and  its  alkaloids  are  of  most  value  in  the  majority  of  diabetic  cases.  Dr. 
Mitchell  Bruce  and  Prof.  Fi-aser  have  found  morphine  most  beneficial ; 
others  pi'efer  codeine.  Dr.  Bruce  foiind  that  the  effect  upon  the  excre- 
tion of  sugar  was  gi'eater  when  the  morphine  was  taken  by  the  stomach 
than  injected  subcutaneou.sly.  Ralfe  has  noticed  that  different  patients 
tolerate  one  preiDaration  better  than  another,  and  such  has  also  been  my 
experience.  A  combination  of  opium  and  belladonna  has  been  found 
aiseful  in  some  cases.  The  application  of  the  continuous  current  along 
the  vagus  nerve  has  been  advocated  for  diabetes.  In  the  treatment  of 
cases  of  supposed  pancreatic  diabetes  pilocarjjine,  to  stimulate  the 
secretion,  and  pancreatic  extracts  have  been  administei-ed,  but  at  present 
nothing  positive  can  be  stated  as  to  the  i-esults. 

4.  Symptomatic  treatment  often  calls  for  attention  in  diabetes,  this 
being  especially'  directed  to  symptoms  connected  Avitli  the  digestive 
organs ;  to  the  general  condition  and  state  of  the  blood ;  to  nervous 
disturbance,  in  the  Avay  of  sleeplessness  and  i^estlessness  ;  and  to  the 
various  complications.  These  conditions  must  be  managed  on  ordinary 
principles.  Iron,  especially  in  the  form  of  tincture  of  pei"chlorido. 
quinine,  strychnine,  and  other  tonics,  are  often  of  much  service.  Cod- 
liver  oil  is  also  valuable  in  many  cases.  It  must  be  borne  in  mind  that 
complications  maj-  call  for  considerable  modifications  in  the  treatment  of 
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cases  of  diabetes.  For  diabetic  coma  the  chief  measures  wiiicb  have  been 
advocated  are  transfusion  ;  iiihahition  of  oxygen  ;  the  administration  of 
aiitizymotics,  such  as  carbolic  acid,  salicylic  acid  or  its  salts,  or  thymol ; 
free  action  upon  the  bowels  ;  the  use  of  i-epeated  vapour-baths  ;  the 
administration  of  alkalies  and  stimulants  by  enemata;  and  intravenous 
injection  of  a  saline  solution  of  carbonate  of  sodium. 

II.  DIABETES  INSIPIDUS-POLYUEIA— POLYDIPSIA. 

Pathology  and  Sltiology. — The  ostiology  of  diabetes  insipidus  is 
very  obscure,  but  the  comj)laint  seems  to  be  allied  to  diabetes  mellitus. 
The  probable  immediate  cause  of  the  excessive  flow  of  urine,  which  is 
one  of  the  chief  charactei'istics  of  the  complaint,  consists  in  dilatation 
of  the  renal  vessels,  due  to  paralysis  of  their  muscular  coat,  resulting 
from  de'ranged  innervation.  The  condition  can  be  induced  experi- 
mentally by  irritating  a  spot  in  the  floor  of  the  foiirth  ventricle  imme- 
diately above  the  auditory  nuclei ;  by  section  of  the  great  splanchnic 
nerve  ;  by  section  of  the  sympathetic  trunk  in  the  chest  above  the  origin 
of  the  splanchnic  nerves  ;  and  by  section  of  the  vagus  nerve  and  elec- 
trization of  its  peripheral  end.  It  has  also  been  attributed  to  injury  of 
the  nervous  centres,  especially  resulting  from  blows  inflicted  on  the 
front  of  the  skull,  by  which  the  posterior  part  of  the  brain  was  injured; 
to  injuries  affecting  the  sympathetic  trunk  ;  to  organic  diseases  of  the 
brain  and  cord,  such  as  grey  degeneration  of  the  floor  of  the  fourth 
ventricle,  meningitis,  and  growths  in  the  brain ;  to  pressure  upon  the 
splanchnic  nerves,  the  solar  plexus,  or  the  pneumogastinc  nerves,  by 
tumours  or  aneurisms ;  to  depressing  emotions ;  and  to  hysteria, 
neuralgia,  and  other  nervous  disorders.  The  lesions  in  the  brain  have 
nearly  always  been  found  in  the  cerebello-medullary  region.  Among 
other  alleged  causes  of  polyuria  should  be  mentioned  exposui'e  to  cold  ; 
drinking  cold  water  when  the  body  is  heated ;  abuse  of  alcoholic 
stimulants;  violent  effort  and  muscular  strain  ;  and  previous  febrile  or 
inflammatory  attacks.  The  complaint  is  much  more  common  in  children 
than  adults.  It  is  occasionally  hereditaxy;  or  diabetes  mellitus  may 
have  existed  in  the  parent. 

Symptoms.— Diabetes  insipidus  is  characterized  by  great  thirst ;  with 
an  increased  flow  of  urine,  which  is  watery  and  usually  of  low  specific 
gravity,  but  does  not  contain  any  sugar  or  other  abnormal  ingredient. 
The  quantity  of  urine  discharged  may  be  enormous,  sometimes  exceed- 
ing considerably  the  amount  of  fluid  taken  into  the  system  ;  and  the 
proportion  of  solids  discharged  in  the  twenty-four  hours  may  be  normal, 
excessive,  or  below  par.  Usually  they  are  in  excess,  especially  the  urea, 
and  occasionally  azoturia  is  present.  Frequent  micturition  is  generally 
a  prominent  .symptom.  Patients  suffering  fi-om  diabetes  insiiaidus  have 
been  sometimes  known  to  drink  their  own  uriiie,  if  their  drink  Avas 
restricted.  Occasionally  they  enjoy  excellent  health,  but  more 
commonly  present  more  or  less  of  the  symptoms  which  are  noticed  in 
diabetes  mellitus,  especially  a  dry  and  harsh  skin,  loss  of  flesh,  weak- 
ness, sensitiveness  to  cold,  and  dryness  of  the  mouth.  In  most  cases 
the  appetite  is  not  excessive,  but  sometimes  it  is  voracious.  Ei^igastric 
pain  and  constipation  are  often  complained  of.  As  a  rule  diabetes 
insipidus  is  chronic  in  its  onset  and  course;  occasionally  it  sets  in 
suddenly.    Recovery  is  extremely  exceptional,  but  death  usually  results 
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from  some  organic  complication.  Occasionally  the  fatal  termination 
is  preceded  by  progressive  wasting  and  exhaustion,  total  anorexia 
diarrhoea,  and  vomiting.  ' 

Treatment.— Opium,  valerian,  camphor,  nitrate  of  potassium,  pre- 
paratious  of  iron,  ergot,  iodide  of  potassium,  arsenic,  belladonna,  bromide 
of  potassium,  salicylate  of  sodium,  phenazone,  dilute  nitric  acid,  and 
pilocarpine  by  subcutaneous  injection,  are  the  chief  medicines  which 
have  been  recommended  in  the  treatment  of  diabetes  insipidus.  With- 
drawal of  liquids  from  the  diet  has  not  proved  successful.  The  use  of 
the  constant  galvanic  current,  applied  over  the  hypochondrium,  or  to 
the  neck  and  spinal  column,  has  been  advocated.  The  general  health 
and  the  digestive  functions  must  be  attended  to ;  and  symptoms  treated 
as  they  arise. 


CHAPTER  LXIII. 

EENAL  CONGESTION— EMBOLISM— INFAECTIOIS'. 

.Sltiology. — Congestion  of  the  kidneys  may  be  active  or  mechanical. 
Active  renal  congestion,  also  named  catarrhal  nephritis  in  some  cases,  may 
i-esult  from  : — 1.  Any  pyrexial  condition,  but  especially  that  accompany- 
ing the  exanthemata.  2.  Exposiire  to  cold  and  wet.  3.  The  use  of  certain 
medicines  in  excess,  namely,  cantharides,  turpentine,  niti-e,  cubebs,  or 
copaiba.  4.  Irritating  urine  in  connection  with  diabetes.  5.  Morbid 
formations  in  the  kidnej^ ;  or  infarcts.  6.  Active  dilatation  of  the  vessehs, 
as  in  cases  of  hysteria.  Mechanical  hj^perajmia  is  a  common  conse- 
quence of: — 1.  Some  cardiac  or  pulmonary  disease  interfering  with  the 
general  venous  circulation.  2.  Pressure  upon  one  or  both  renal  veins,  or 
upon  the  inferior  vena  cava  above  their  point  of  junction,  by  fluid  in  the 
peritoneum,  an  abdominal  tumour,  a  pregnant  uterus,  or  other  conditions. 

Anatomical  Characters. — At  first  the  kidneys  present  the  characters 
ordinarily  accompanying  congestion,  namely,  enlargement  and  increase 
in  weight ;  increased  redness,  with  points  of  vascularity^,  especially 
corresponding  to  the  Malpighian  bodies  ;  and  sometimes  minute  ecchy- 
moses.  In  many  forms  of  active  hypertemia  there  is  a  catari-hal  state  of 
the  ducts  of  the  pyramids,  with  shedding  of  their  epithelium.  After 
mechanical  congestion  has  lasted  for  some  time  the  usual  pathological 
changes  are  set  up  in  the  kidneys,  leading  ultimately  to  grave  dis- 
organization of  their  structure,  these  organs  becoming  contracted, 
indui-ated,  and  sometimes  granular  or  irregular,  while  their  cortical 
substance  undergoes  more  or  less  atrophy.  Microscopical  examination 
reveals  alteration  in  the  shape  of  the  tubes,  Avith  thickening  of  their 
wallfi;  changes  in  the  epithelium,  which  is  often  destroyed;  increase  in 
the  intertubular  connective  tissue;  and  permanent  distension  or  the 
minute  vessels.  By  some  pathologists  this  condition  is  looked  upon  as 
a  form  of  chronic  Bright's  disease. 

Emboli  not  infrequently  lodge  in  the  kidneys,  and  give  rise  to  infarc- 
tions, Avhich  are  almost  invariably  confined  to  the  cortical  portion  ;  differ 
in  size  ;  an4  are  usually  well-deiined  and  wedge-shaped,  with  the  base 
towards  the  surface.    At  fii\st  they  present  a  dark-red  colour,  but 
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become  decolorized  from  the  centre  towards  the  circumference,  leaving 
yellow  masses,  which  may  be  ultimately  absorbed,  depressed  cicatrices 
alone  remaining.  Rai'ely  an  infai'ction  softens  and  bi'eaks  down,  form- 
ing a  pseudo-abscess;  or  actual  pus  may  be  produced  if  the  embolus  is 
of  an  infective  character.  In  very  exceptional  instances  ifc  is  of  suflScient 
size  to  block  one  of  the  larger  i-enal  arteries,  and  to  cause  necrosis  of  the 
kidney. 

Symptoms. — Congestion  of  the  kidneys  is  ordinarily  indicated  by  the 
urine  becoming  diminished  in  quantity,  high-coloured,  and  concentrated, 
and  depositing  urates  abundantly  on  standing  ;  w'hile  it  afterwards  may 
contain  some  albumin,  occasionally  a  little  blood  or  clear  fibrinous  casts, 
with  a  few  renal  epithelium-cells.  In  some  forms  of  active  hyperemia, 
however,  a  copious  flow  of  pale  and  watery  urine  takes  place,  which  is 
of  low  specific  gravity.  There  may  be  a  sense  of  fulness  about  the  loins, 
or  even  a  certain  degree  of  heavy  pain,  and  tenderness  is  frequently  com- 
plained of .  If  the  congestion  subsides,  the  urine  assumes  its  nornifil 
characters:  but  if  it  continues  and  leads  to  oro-anic  chano-es  in  the 
kidneys,  this  fluid  presents  more  marked  and  permanent  changes,  which 
will  be  hereafter  considered.  As  a  rule  there  are  no  definite  symptoms 
of  renal  embolism.  If  the  embolus  is  large,  its  lodgment  may  cause  a 
sudden  severe  pain  in  the  renal  reg'ion,  shooting  tow^ards  the  pelvis  ; 
followed  by  albuminuria  or  hasmaturia.  Should  an  abscess  form  in  the 
kidney  after  embolism,  in  connection  with  an  infarct,  the  symptoms 
indicative  of  this  event  will  be  pointed  out  in  the  next  chapter. 

Treatment. — If  renal  congestion  calls  for  any  interference,  the  main 
indication  is  to  remove  its  cause,  especially  in  the  mechanical  form. 
Rest  in  the  recumbent  posture  ;  free  dry-cupping,  or  the  application  of 
heat  and  moisture  over  the  loins,  or  in  some  cases  the  local  removal  of 
a  small  quantity  of  blood ;  the  use  of  the  warm  bath  ;  and  the  employ- 
ment of  purgatives,  are  the  chief  active  measures  which  may  be  required. 
The  judicious  administration  of  diUients  w^ould  be  serviceable  in  some 
instances. 


CHAPTER  LXIV. 

SUPPOEATIVE  INFLAMMATION  IN  CONNECTION  WITH 

THE  KIDNEYS. 

I.  SUPPURATIYE  Js^EPHRITIS— RENAL  ABSCESS. 

.Etiology  and  Pathology. — Under  this  general  heading  are  included  all 
cases  of  inflammation  of  the  substance  of  the  kidney,  ending  in  the  for- 
mation of  one  or  more  distinct  abscesses.  It  may  be  due  to  the  follow- 
mg  causes  : — 1.  Injury  from  without.  2.  Some  direct  irritation  in  the 
substance  of  the  kidney,  especially  fi'om  a  calculus  or  an  infarct. 
•3.  Suppuration  in  the  renal  pelvis,  hladcler,  or  imnary  p)assages.  4.  Pycemia 
or  septicaimia,  especially  in  connection  with  ulcerative  endocarditis.  In 
the  last  two  groups  of  cases  the  suppurative  inflammatioii  is  directly  due 
to  infective  micro-organi.sms,  either  conveyed  from  some  distant  part ;  or 
fi-om  the  urinary  organs,  through  the  medium  of  the  lymphatic  channels, 
or  directly  along  the  ureter. 
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Anatomical  Characters.— Whatever  may  be  the  origin  of  the  su))- 
piirative  inthinuiiation,  the  alterations  in  the  kidney  are  similar  at  fii-.sf, 
namely,  enlargement;  hyperaemia,  much  blood  flowing  on  section; 
and  diminution  in  consistence.  It  is  supposed  that  an  interstitial 
exudation  then  forms.  Snppui-ation  usually  commences  in  separate 
points,  which  extend  and  coalesce  so  as  to  form  one  or  more  abscesses, 
these  varying  mucli  in  size.  In  most  forms  of  the  disease  only  one 
kidney  is  usually  involved,  and  there  is  finally  but  a  single  abscess, 
vvhich  may  attain  large  dimensions.  If  not  opened,  it  generally  bursts^ 
either  into  the  pelvis  of  the  kidney;  externally  in  the  loin;  into  the 
peritoneum  or  sub-peritoneal  tis.sue  ;  into  the  intestines  ;  or  into  the 
thorax.  Occasionally  inspissation  of  the  contents  takes  place,  followed 
by  caseation  and  calcification,  a  cure  being  thus  effected.  In  pyaemia 
very  numerous  scattered  abscesses  of  small  size  are  usually  observed, 
especially  in  the  cortex ;  and  nearly  always  both  kidneys  are  affected. 
They  appear  as  small  yellowish- white  patches,  often  somewhat  pyramidal 
in  form,  and  surrounded  by  a  zone  of  intense  hyperasmia.  The  walls  of 
the  abscesses  are  ragged,  and  composed  of  round  cells  mingled  Avitli  red 
corpuscles,  whilst  the  tubular  structure  is  infiltrated  with  inflammatory 
cells.  The  usual  micro-oi^ganisms  are  always  found  in  pyremic  abscesses. 

Symptoms. — Acute  suppurative  nephritis  is  generally  accompanied 
with  local  pain  in  the  corresponding  lumbar  region,  often  severe,  in- 
creased by  movement,  and  frequently  shooting  towards  the  bladder, 
testis,  or  thigh  ;  as  well  as  with  tenderness.  The  testis  may  be  drawn 
up.  The  urine  is  diminished  in  quantity  and  concentrated,  or  it  may 
even  be  actually  suppressed  ;  it  frequently  contains  some  blood  or  merely 
a  little  albumin,  but  these  elements  may  be  quite  absent.  As  a  rule 
distinct  rigors  usher  in  the  complaint,  followed  by  marked  pyrexia, 
which  has  a  great  tendency  to  assume  the  typhoid  type,  especially  when 
suppuration  commences,  this  being  accompanied  with  rejieated  shiver- 
ing. Sympathetic  vomiting  is  not  uncommon.  Urjemic  symptoms  are 
also  lialDle  to  arise.  Should  a  large  abscess  form,  it  presents  as  an 
elastic  or  fluctuating  fulness  or  tumour,  usually  in  the  lumbar  region, 
whei^e  it  may  after-wards  burst.  If  it  oi3ens  into  the  pelvis  of  the 
kidney,  a  copious  discharge  of  pus  takes  place  along  with  the  urine, 
and  this  may  afterwards  continue,  either  persistently  or  at  intervals. 
Various  symptoms  may  result  from  the  bursting  of  a  renal  abscess  into 
other  parts.  When  the  kidneys  are  involved  in  pytemia  there  are  no 
prominent  local  signs  ;  and  such  is  often  the  case  when  renal  suppura- 
tion follows  some  morbid  condition  of  the  urinary  passages,  Avhen  it 
also  frequently  runs  a  somewhat  chronic  coui^se. 

II.  PYELITIS— IXFLAMMATIOJ^  OF  THE  PELVIS  OF  THE 
KIDXEY— PYO-NEPHROSIS— PYELO-NEPHRITIS— 
CONSECUTIVE  NEPHRITIS— SURGICAL  KIDNEY. 

JEtiology. — Pyelitis  signifies  inflammation  involving  the  raucous 
lining  of  the  pelvis  and  inf undibnla  of  the  kidney.  Its  important  causes 
are  :— 1.  Bired  irritation  by  foreign  matters  lodged  in  the  renal  pelvis, 
especially  a  calculus  or  gravel,  parasites,  and  blood-clots.  2.  Morhid 
formations  in  the  membrane,  namely,  cancer  or  tubercle.  3.  Extension  of 
inflammation  from  the  bladder  along  the  ureter.  4.  Irritation  by  accn- 
mulafed  urine,  resulting  from  closure  of  the  ureter  owing  to  pressure  or 
internal  obstruction,  especially  if  this  urine  has  become  decomposed. 


PYELITIS — PYO-NEPH.ROSIS. 

5.  In  rare  instances  pyelitis  seems  to  be  set  up  as  an  idiupathic  uifee- 
tion,  from  exposure  to  cold  and  wet,  or  other  injurious  influences. 
().  A  certain  degree  of  catarrh  of  the  renal  pelvis  and  inf  undibula  may 
also  arise  in  the  course  of  other  diseases,  especially  various  febrile  com- 
plaints, organic  affections  of  the  kidneys,  and  diabetes;  or  from  the 
use  of  certain  drugs,  such  as  turpentine  or  cantharides. 

Pyo-nephrosis  is  the  term  applied  to  the  condition  when,  owing  to  some 
obstruction  in  the  ureter,  an  accumulation  of  pus  mixed  with  urine  takes 
place,  distending  the  renal  pelvis  more  or  less.  Fyelo -nephritis  signifies 
a  form  of  interstitial  inflammation  of  the  kidney,  Avith  scattered  points  of 
suppuration,  frequently  associated  with  pyelitis,  and  almost  always 
following  disease  of  the  lower  urinary  organs,  being  the  result  of  a  local 
iufective° process.  The  morbid  changes  resulting  from  such  disease  have 
been  designated  consecutive  nephritis  by  the  late  Marcus  Beck,  and  were 
attributed  by  this  eminent  authority  to  increased  urinary  pressure  ; 
reflex  irritation  of  the  kidneys  ;  or  the  presence  of  septic  matters.  An 
acute  attack  of  pyelo-nephrosis  generally  supervenes  upon  previous 
chronic  interstitial  inflammation,  and  in  most  cases  the  presence  of  decom- 
posing urine  in  the  pelvis  of  the  kidney  is  its  immediate  exciting  cause. 
Beck  "supposed  that  the  pelvis  and  straight  tubules  are  filled  with  this 
iiT-itating  fluid  under  some  degree  of  pressure,  that  it  damages  the 
epithelium  and  causes  its  desquamation,  and  that  the  septic  matter  then 
passes  into  the  inter-tubular  lymph-spaces  of  the  kidney,  and  excites, 
diffuse  inflammation,  which  spreads  rapidly  towards  the  cortex  and 
between  the  tubules.  The  condition  may,  however,  arise  without  any 
continuity  in  cases  of  suppurative  inflammation  of  the  bladder,  and  it 
is  then  believed  that  the  infective  organisms  either  spread  upwards 
directly  to  the  tubules  of  the  kidney,  or  reach  this  organ  through  the 
lymph-spaces  and  lymph-channels.  Pyelo-nephritis  is  often  set  up  by 
catheterism,  or  by  other  oj)erations  performed  on  any  portion  of  the 
lower  nrinary  tract.  It  has  also  been  found  that  it  not  infrequently 
follows  on  operations  on  the  intei-nal  genital  organs  (Doran),  having 
then  either  a  i-eflex  or  septic  origin  probably.  Ralfe  states  that  if 
obstructive  inflammatory  disease  of  the  lower  urinary  passages  exists, 
any  slight  disturbing  influence  may  start  the  secondary  renal  mischief, 
such  as  a  chill,  or  enforced  retention  of  nrine  during  a  railway  journey. 

Anatomical  Characters. — Pyelitis  may  be  acute  or  chronic,  and  the 
appearances  vary  accordingly.  The  acute  form,  in  which  the  inflam- 
mation is  usually  catarrhal,  is  characterized  by  injection  of  the  lining- 
membrane,  occasionally  with  slight  ecchymoses  or  extravasations  of 
blood;  relaxation  and  softening  ;  shedding  of  epithelium ;  and  the  sub- 
sequent discharge  of  a  purulent  mucus,  or  of  actual  pus.  Rarely 
diphtheritic  inflammatioii  is  observed  in  the  renal  pelvis.  The  chronic 
variety  may  either  follow  the  acute  form,  or  commence  indejiendently. 
The  membrane  is  then  pale,  though  some  of  its  veins  maybe  permanently 
distended  ;  often  grey  or  slate-coloured  from  pigment ;  much  thickened  ; 
and  unusually  firm.  Pus  is  constantly  formed,  and  if  there  is  no 
obstruction  it  flows  away  with  the  urine ;  should  there,  however,  be  an 
impediment  to  its  escape,  the  pus  accumulates  in  the  pelvis  of  the 
kidney,  and  jpj/o-wep/irosis  results,  but  it  is  commonly  mixed  with  other 
materials,  such  as  urine,  which  is  usually  decomposed  and  ammoniacal, 
deposits  or  incrustations  of  uric  acid  and  ui'ates  or  phosphates,  calculi, 
or  blood.  By  degrees  the  substance  of  the  kidney  is  compressed  ancl 
invaded  upon, until  ultimately  the  organ  maybe  completely  destroyed,  a 
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mere  sac  remaining,  containing  pus  and  other  matters;  or  it  may 
simply  shrivel  up  and  become  atrophied.  The  accumulation  may 
burst  in  any  of  the  directions  which  renal  abscess  takes;  or  occasionally 
ulceration  of  the  mucous  membi'ane  is  set  up  by  some  foreign  bodJ^  and 
perforation  occurs  before  the  pelvis  is  much  distended.  In  some  cases 
the  pus  becomes  inspissated,  and  abundant  calcareous  deposits  are 
formed,  the  cavity  contracting  and  shrivelling  up. 

In  pyelo-nephriHs  the  kidney  presents  a  combination  of  chronic 
interstitial  inflammation  with  more  or  less  acute  diffuse  inflammation, 
and  scattered  points  of  suppuration.  The  organ  is  somewhat  enlarged 
and  softened  ;  the  capsule  strips  off  easily,  except  in  some  parts;  and 
scattered  over  the  surface  are  seen  yellow  spots,  either  very  soft  or 
actually  purulent,  surrounded  by  a  red  zone.  The  intermediate  sub- 
stance is  palish-yellow,  mottled  with  red.  On  section  yellow  streaks  are 
seen  to  extend  for  some  distance  from  the  superficial  abscesses  into  the 
cortex,  somewhat  wedge-shaped,  indicating  purulent  softening,  with 
often  distinct  centres  of  suppuration,  and  surrounded  by  a  slight  zone  of 
hypera3mia.  Similar  lines  are  also  observed  extendingfrom  the papillai 
to  the  bases  of  tlie  pyramids,  in  the  dii-ection  of  the  uriniferous  tubes. 
On  microscopical  examination  areas  of  interstitial  inflammation,  in 
various  stages,  will  be  found  in  the  cortical  and  pyramidal  joortions  of  the 
kidneys  ;  and  micrococci  may  generally  be  discovered,  either  disseminated 
or  grouped  into  colonies,  but  they  are  not  observed  in  the  glomeruli  or 
other  vessels.  Should  the  acute  process  subside,  the  cicatricial  kidney  is 
produced,  the  organ  becoming  shi-unken,  tough,  and  irregular ;  and  some- 
times cicatrices  are  visible  on  the  surface.  Other  acute  attacks  may 
occur,  however,  so  that  chronic  and  acute  changes  may  be  found  variously 
combined. 

Symptoms. — In  the  majority  of  cases  pyelitis  is  preceded  by,  or  ac- 
companied with,  symptoms  due.  to  its  cause,  for  instance,  those  of  cal- 
culus or  disease  of  the  bladder.  The  ZocaZ  clinical  phenomena  associated 
with  this  complaint  are  tineasiness  or  pain  over  one  or  both  lumbar 
regions,  often  of  an  aching  charactei',  or  shooting  downwai'ds;  tender- 
ness; a  sense  of  local  weakness;  genei^ally  frequent  micturition; 
changes  in  the  urine ;  and  in  some  instances  the  presence  of  a  renal 
enlargement.  The  altei^ations  in  the  urine  may  be  the  only  deviation 
from  health.  This  fluid  is  often  increased  in  quantity;  generally  acid; 
and  at  first  contains  a  little  blood  intimately  mixed  with  mucus  and 
the  variously-shaped  epithelium-cells,  detached  from  the  pelvis  and 
infundibula ;  gradaally  it  becomes  mixed  more  and  more  with  pus, 
until  finally  this  morbid  product  may  be  present  in  large  quantity,  and 
it  comes  away  persistently  so  long  as  no  obstruction  exists  to  prevent 
its  escape.  Albumin  is  only  observed  in  propoi-tion  to  the  admixtui-e 
of  blood  and  ]dus.  Some  important  differences  are  noticed  in  the 
chai-acters  of  the  urine  under  certain  circumstances.  If  the  tiow  of  pus 
along.the  ureter  is  impeded  in  any  way, as  by  the  lodgment  of  a  calculus, 
the  urine  may  become  quite  natural,  provided  only  one  kidney  is  in- 
volved ;  if  both  arc  implicated,  or  if  the  closure  of  the  ureter  is  incom- 
plete, the  quantity  of  pus  is  merely  lessened.  Should  the  obstruction 
be  removed,  a  copious  flow  of  purulent  urine  again  takes  place  suddenly  ; 
this  course  of  events  may  be  repeated  from  time  to  time,  or  the  obstruc- 
tion may  remain  permanently.  Further,  if  the  urine  is  retained  in  the 
renal  pelvis,  it  tends  to  decompose,  and  is  then  frequently  discharged 
in  an  ammoniacal  state.    Should  the  different  fluids  accumulate  in  this 
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part,  a  fulness  or  tunionr  is  produced,  having  tlie  general  characters  of 
a  renal  enhxrgenieut,  but  presenting  an  elastic  or  Huctuatiiig  feel.  This 
fulness  will  increase  in  size  from  time  to  time  should  the  ureter  become 
obstructed,  being  then  also  more  painful  and  tender  ;  and  it  suddenly 
subsides  when  the  impediment  is  removed.  Occasionally  the  enlai'ge- 
ment  attains  veiy  great  dimensions. 

The  general  symptoms  are  those  of  pyrexia  in  the  acute  form  of 
pyelitis,  preceded  by  rigors.  When  supjauration  is  set  n-p,  there  are 
commonly  i-epeated  rigors,  in  some  cases  recurring  at  regular  intei'vals  ; 
and  in  pi'olonged  cases  signs  of  hectic  fever  appear.  The  bowels  are 
often  disturbed,  there  being  either  diarrhoea  or  obstinate  constipation, 
and  the  latter  may  result  from  pressure  on  the  colon.  In  some  cases 
recovery  takes  place,  provided  only  one  kidney  is  affected,  and  the  cause 
•of  the  complaint  can  be  removed,  though  often  with  complete  destruc- 
tion of  the  involved  oi-gan.  Most  commonly,  however,  death  ultimately 
ensues  from  gradual  exhaustion.  This  event  may  also  result  from 
perforation  or  ruptui'e  of  the  distended  pelvis,  the  symptoms  differing 
according  to  the  direction  in  Avhich  the  opening  takes  place,  and  the 
I    structui-e  with  which  the  purulent  collection  communicates. 

When  pyelo-ne/phritis  supervenes  on  disease  of  the  loAver  urinary 
organs,  marked  rigors  usually  occur;  and  there  may  be  pain  in  the  loins, 
•especially  on  pressure,  but  it  is  rarely  severe.  The  urine,  in  addition  to 
being  purulent,  is  almost  always  alkaline  and  ammoniacal,  and  deposits 
abundant  epithelium,  renal  and  vesical,  with  occasionally  hyaline  and 
granular  casts,  and  sometimes  pus-casts.  The  quantity  is  not  usually 
diminished,  but  urea  is  below  the  noi-mal.  There  may  be  nausea,  ui-gent 
vomiting,  and  diarrhoea;  and  slight  jaundice  is  often  develojaed  at  an 
•early  period.  The  general  symptoms  are  rapid  wasting,  profuse  sweat- 
ing, and  prostration,  culminating  in  the  "  typhoid  state."  Thei'e  maj'  be 
more  or  less  drowsiness  and  heaviness,  but  ui'temic  convulsions  or  coma 
are  usually  absent.  Death  most  frequently  occurs  within  a  few  days, 
and  before  this  event  happens  the  temperature  may  become  sub-normal ; 
■sometimes,  however,  cases  linger  on  for  some  time,  and  recovery  occa- 
sionally takes  place. 

III.  PERINEPHRITIS.— PERINEPHRITIC  ABSCESS. 

In  iierinephritis  the  cellular  tissue  surrounding  the  kidney  becomes  the 
•  -seat  of  inflammation,  the  process  usually  terminating  in  suppuration.  It 
may  be  caused  by  injury;  exposure  to  cold;  or  previous  suppurative 
nephritis  or  pyelitis.  Abscess  following  perforation  of  the  appendix 
f  vermiformis  occasionally  becomes  perinephritic  in  site.  Clinically  peiine- 
phritis  presents  a  hi.stoiy  very  much  like  that  of  the  diseases  just 
described,  but  is  distinguished  from  these  affections  by  the  absence  of 
:iny  marked  disturbance  of  the  renal  functions,  oi'  of  any  changes  in  the 
urine.  There  may  also  be  a  greater  intensity  and  superficialness  of  the 
])ain  and  tenderness,  with  more  marked  exacerbation  on  movement ;  and 
subcutaneous  cedema  over  one  lumbar  region  may  be  observed.  Peri- 
nephritic abscess  generally  opens  posteriorly,  but  may  rupture  in  various 
■other  dii'cctions. 
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IV.  GENERAL  DIAGNOSIS,  PEOGXOSIS,  AND  TREATMENT. 

1.  Diagnosis. — The  inflammatory  affections  just  described  are  o-ene- 
rally  attended  with  mucli  pain  referred  to  the  renal  region;  functional 
disturbance  of  the  kidneys,  except  in  the  case  of  perinephritis:  and 
pyrexia.  They  can  in  most  instances  be  distinguished  by  the  circum- 
stances under  whicli  they  severally  occur;  and  by  the  characters  of  the 
urine.  Acute  Bright's  disease  is  diagnosed  fi-om  these  aifections  by  the 
dropsy  and  other  prominent  symptoms  Avhicli  accompany  it;  as  well 
as  by  the  characters  of  the  urine.  In  ijyeliiis  the  presence  in  the  urine 
of  epithelium  from  the  pelvis  and  infundibula  is  highly  important ; 
while  later  on  pus  appears.  Snppnrative  nephritis  may  give  rise  to  the 
physical  signs  of  an  abscess  in  the  renal  region.  Insidious  cases  of 
pyelo-nephritis  may  be  mistaken  for  pyasmia,  ague,  typhoid  fever,  or 
septic  peritonitis.  Perinephritis  is,  as  a  rule,  but  not  invariably,  dis- 
tinguished by  the  absence  of  any  morbid  characters  of  the  urine.  Active 
renal  congestion  might  possibly  be  mistaken  at  first  for  some  of  the 
inflammatory  affections,  but  the  milder  character  of  the  symptoms,  and 
their  speedy  subsidence,  sufficiently  characterize  this  condition.  Acute 
cystitis  sometimes  simulates  renal  inflammation. 

2.  Prognosis. — Suppurative  inflammatory  diseases  in  connection  with 
the  kidney  are  very  dangerous,  on  account  of  their  interference  with  the 
renal  functions;  the  constitutional  disturbance  Avhich  they  occasion; 
and  the  dangers  incident  to  the  ruptui-e  of  any  purulent  accumulation. 
Pyelitis  differs  much  in  its  gravity  according  to  its  duration;  its  cause  ; 
and  whether  it  is  single  or  double.  When  confirmed,  this  complaint  is 
always  sei-ious,  but  even  after  comjjlete  destruction  of  the  kidney 
I'ccover}'  may  follow,  provided  only  one  organ  is  involved.  Calculous 
pyelitis  is  much  more  favourable  than  that  which  follows  chronic  disease 
in  the  lower  urinary  passages;  or  that  which  is  associated  with  tubercle 
or  cancer.    Pyelo-nephritis  is  very  grave. 

3.  Treatment. — The  general  measures  applicable  at  the  outset  in  all 
the  forms  of  acute  renal  inflammation  arc  to  keep  the  patient  in  bed, 
completely  at  rest ;  to  remove  blood  locally,  hj  leeching  or  cupjjing 
the  loins,  to  the  extent  of  from  6  to  10  or  12  ounces,  if  the  ca.se 
is  favourable,  or  otherwise  to  dry-cup  freely  ;  to  apply  hot  poultices 
or  fomentations  constantly  ovei-  the  lumbar  region  ;  to  give  low 
diet,  with  abundance  of  diluent  drinks;  and  to  act  freely  upon 
the  bowels.  In  suio'purative  nephritis  or  perinephritis,  should  signs 
of  an  abscess  appear,  this  should  be  encouraged  towards  the  surface,  and 
the  pus  evacuated  when  the  proper  time  arrives,  for  which  purpose  the 
aspirateur  is  most  serviceable,  but  a  free  incision  may  be  needed.  At  this 
time  abundant  support,  along  with  alcoholic  stimulants,  may  be  required, 
especially  if  typhoid  symptoms  should  set  in.  In  pyelitis  it  is  very 
important  to  remove  the  cause  of  the  disease  if  possible ;  and  when  the 
complaint  is  due  to  a  calculus,  a  considei-able  amount  of  opium,  or  free 
subcutaneous  injection  of  morphine  is  often  needed,  in  order  to  i-elicve 
the  pain.  In  the  treatment  of  pyelo-nephritis,  in  addition  to  attending 
to  the  lower  urinary  apparatus,  the  indications  are  to  support  tlie 
patient  ;  to  administer  antiseptics  ;  and  to  treat  symptoms.  Boric  acid 
is  highly  recommended  as  an  antiseptic  in  this  disease.  The  measures 
requfsite  for  the  treatment  of  purulent  discharge  in  the  urine  have 
already  been  considered. 
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CHAPTER  LXY. 

BRIGHT'S  DISEASE. 

Numerous  and  diverse  liave  been  the  classifications  adopted  by  different 
anthors  of  the  morbid  conditions  included  under  the  term  BrigMs 
disease.  It  is  commonly  employed  as  a  comprehensive  expression  signi- 
fying any  structural  disease  of  the  kidneys  accompanied  with  albumin- 
uria and  dropsy,  but  these  symptoms  are  by  no  means  essential. 
Primarily  Bright's  disease  is  divided  into  amte  and  chronic  forms,  under 
which  divisions  its  several  varieties  may  be  conveniently  discussed. 

I.  ACUTE    BRIGHT'S    DISEASE— ACUTE    TUBAL  OR 
DESQUASIATIVE     NEPHRITIS  —  ACUTE  INTERSTITIAL 
NEPHRITIS— GLOMERULO-NEPHRITiS. 

etiology. — -In  the  large  majority  of  cases  acute  Bright's  disease  is 
associated  with  scarlatina;  or  results  from  exposure  to  cold  and  wet, 
damp  air  being  an  important  factor  in  this  class  of  cases.  It  may  follow 
a  bout  of  excessive  drinking.  Occasionally  it  is  set  up  in  the  course  of 
other  exanthemata  besides  scarlet  fever,  for  example,  measles,  typhus  or 
typhoid  fever,  or  small-pox ;  in  diphtheria ;  in  acute  rheumatism  ;  in 
the  collajDse-stage  of  cholera;  after  ague  or  exposure  to  malaria,  it  is 
affirmed ;  or  daring  pregnancy.  This  complaint  may  also  arise  from 
extensive  cutaneous  lesions,  as  in  connection  with  burns  or  scalds,  acnte 
general  dermatitis,  or  psoriasis.  There  is  good  reason  for  believing  that 
the  pathological  cause  in  many  of  these  conditions  consists  in  an  undue 
call  being  made  upon  the  functional  activity  of  the  kidneys,  these  organs 
having  to  excrete  materials  which  are  either  formed  in  excess  or  of  an 
unusual  character,  or  such  as  are  normally  removed  by  the  skin.  The 
chief  preclisposimj  causes  of  acute  Bright's  disease  are  the  early  period 
of  life;  the  male  sex;  family  predisposition;  want  of  cleanliness  of 
the  skin  ;  intemperate  habits  ;  and  occupations  Avhich  involve  exposure 
to  v.'et  and  cold.  In  some  cases  this  affection  probably  exists  in  a 
chi'onic  form  without  giving  rise  to  any  evident  symptoms,  until  one 
of  the  above  causes  leads  to  an  acute  exacerbation. 

Anatomical  Characters.- Acute  Bright's  disease  is  usually  of  the 
nature  of  tubal  or  desquamative  nephritis,  the  morbid  changes  taking 
lilace  in  connection  with  the  renal  tubules  and  their  epithelium  ;  but 
in  some  cases,  when  tlie  inflammation  is  less  intense,  interstitial  nephritis 
or  (jlomerulo-7iephriiis  is  primarily  set  up,  the  tubules  being  involved 
later  on.  At  present,  however,  the  general  opinion  is  that  there  is  no 
actual  distinction  between  these  forms  of  infiamniatiou,  and  they  are 
often  found  more  or  less  associated  together.  The  process  occurs  in 
various  degrees  of  intensity,  and  may  be  sub-acute  rather  than  acute. 
Botli  kidneys  prescjit  obvious  changes.  They  are  enlarged  and  increased 
in  weight,  in  most  cases  considerably.  At  first  they  are  deepl}-  con- 
gested, the  surface  presenting  a  deep  dusky-red  colon]-,  Avitli  distended 
veins ;  while  the  cortical  portion  is  seen  on  section  to  have  a  reddish- 
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bi'own  or  chocolate  line,  and  the  pyramidal  portion  is  intensely  congested, 
with  darker  spots  cori-esponding  to  the  Malpighian  corpuscles  or  to 
minute  haemorrhages  ;  and  a  quantity  of  bloody  fluid  or  blood  escapes  on 
section.  The  surface  is  quite  smooth,  and  the  capsule  is  easily  separated. 
The  enlargement  is  mainly  due  to  increase  in  the  cortical  substance, 
which  is  found  to  be  much  thickened,  softened,  lacerable,  and  friable. 
Thei-enal  pelves  and  infundibulaare  also  injected,  and  a  bloody  liquid  is 
often  found  here.  In  a  more  advanced  stage  the  colour  of  the  cortical 
portion  changes,  usually  in  a  short  time,  becoming  either  more  or  less 
white,  yellowi.sh-white,  or  pale  buff,  as  well  as  opaque  and  dotted,  oi- 
presenting  a  mottled  surface  of  red  and  white  ;  while  the  pja^amids 
remain  dark-red  and  striated,  red  lines  radiating  in  a  fan-like  manner 
from  their  bases.  If  the  inflammatory  pi-ocess  subsides  quickly  in  the 
early  stage,  the  kidneys  may  completely  recover,  the  inflammatory  pro- 
ducts being  either  removed  with  the  urine  or  absorbed. 

Microscopical  exaiiiination  reveals  distension  of  the  small  blood- 
vessels; and  the  presence  of  fibrinous  exudation  within  the  tubules  of 
the  kidnej',  along  with  red  blood-corpuscles,  and  extremely  abundant 
epithelium-cells,  which  become  detached,  rapidly  increase  in  number, 
and  accumulate  in  the  tubules,  many  of  which  appear  crammed  full  of 
cells,  while  some  of  them  are  dilated.  Most  of  the  epithelial  particles 
are  altered  in  their  characters,  presenting  the  condition  known  as 
"  cloudy  swelling,"  being  enlarged,  cloudy  or  opaque,  or  more  or  less 
granular  from  the  presence  of  pi^otein  granules  or  sometimes  of  fat ;  or 
they  may  be  quite  disintegrated,  there  being  nothing  left  but  a  granular 
debris.  Abundant  new  cells  are  also  present,  resulting  fi*om  prolifera- 
tion. They  accumulate  more  and  more  as  the  disease  advances,  which 
mainly  accounts  for  the  "p^ile  colour,  this  also  partly  resulting  from 
compression  of  the  vessels.  In  some  tubules  the  epithelium  may  be 
completely  removed,  only  hyaline  fibrinous  moulds  remaining.  These 
changes  are  much  more  evident  in  the  cortical  than  in  the  pyramidal 
portion  of  the  kidneys. 

In  interstitial  nepliritis  the  inter-tubular  connective  tissue  usually 
pi'esents  an  albuminous  ajipearance,  and  encloses  numerous  small  round 
cells,  with  inflammatoiy  corpuscles  and  sometimes  fatty  granules  ;  in 
some  instances  the  inter-tubular  spaces  are  filled  with  blood. 

The  special  characters  of  the  changes  in  the  kidney  in  connection  with 
scarlatina — scarlatinal  nephritis— h'Ave  already  been  referred  to  under 
scarlatina ;  and  also  the  condition  named  glomerulo-nepliritis  by  Klebs. 
I'eculiar  appearances  have  been  described  in  cases  of  fatal  puerperal 
eclampsia  by  the  late  Dr.  Angus  Macdonald  and  Prof.  Hamilton,  the 
epithelium-cells  being  small,  and  their  nuclei  abnormality  distinct ;  while 
many  tubes  were  blocked  with  a  peculiar  hyaline  or  colloid  material. 

In  fatal  cases  of  acute  Bright's  disease  morbid  appearances  due  to 
complications  are  commonly  observed,  especially  serous  inflammations; 
endocarditis  ;  and  pneumonia  or  bronchitis.  Dropsy  and  its  consequences 
are  ahso  generally  present.  In  some  cases  the  heart  is  hypertrophied. 
As  a  result  of  the  grave  interference  with  thei-enal  functions  which  the 
disease  entails,  the  blood  becomes  overloaded  with  excrementitious 
matters,  as  well  as  unusually  watery,  and  in  time  very  deficient  in 
albumen  and  red  corpuscles. 

Symptoms.— As  a  rule  the  onset  of  acute  Bright's  disease  is  definite 
and  marked.  Frequently  the  complaint  sets  in  with  chilliness  or  rigors, 
general  pains,  headache,  and  nausea  or  severe  vomiting ;  in  other  cases 
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"dropsy  rapidly  extending  is  tlie  earliest  symptom  observed ;  and  occa- 
sionally urcemic  phenomena  first  attract  attention.    When  the  disease  is 
•established,  the  characteristic  clinical  signs  include  peculiar  changes  in 
the  urine  ;  more  or  less  general  anasarca,  frequently  accompanied  with 
•effusion  into  serous  cavities  and  oedema  of  organs  ;  extreme  pallor,  puffi- 
ness,  and  dryness  of  the  skin ;  a  tendency  to  uraemia,  serous  inflamma- 
tions, endocarditis,  pneumonia,  or  bronchitis ;  and  pyrexia.  Generally 
some  degree  of  dull  pain,  with  tenderness,  is  experienced  over  the  renal 
iregions,  but  these  sensations  are  not  prominent ;  micturition  also  is  in 
most  cases  too  frequent,  especially  at  night,  though  the  quantity  of  urine 
passed  is  greatly  diminished,  and  sometimes  this  excretion  is  almost  or 
•quite  suppi-essed.    The  urine  which  is  discharged  has  the  following 
■characters  :  — It  is  dark  in  colour,  from  excess  of  pigment,  and  from  the 
presence  of  blood,  the  latter  often  causing  the  urine  to  assume  a  smoky, 
brown,' or  dark-red  tint ;  the  specific  gravity  is  high — 1025  to  1030, 1040, 
•or  more  ;  the  reaction  is  almost  always  acid;  the  normal  odour  is  re- 
placed by  one  compared  to  that  of  beef-tea,  or  the  washings  of  flesh,  or 
whey ;  an  abundant  sediment  forms,  brown  and  flocculent ;  while  urates 
-are  frequently  deposited.    Chemical  examination  reveals  a  large  amount 
of  albumin,  the  urine  sometimes  becoming  almost   solid  on  boiling. 
The  excretion  of  urea  and  inorganic  salts  is  greatly  diminished,  but  ui-ic 
acid  is  about  normal.    Under  the  microscope  the  deposit  is  seen  to  con- 
sist of  red  blood-corpuscles,  in  some  cases  much  altered  in  their  charac- 
ters ;  renal  epithelium-cells,  usually  more  or  less  swollen,  cloudy  or 
granular,  or  partially  disintegrated  ;  remnants  of  these  cells,  in  the  form 
of  nuclei  or  granular  matter ;  extra-renal  epithelium ;  amorphous  par- 
ticles of  fibrin ;  and  numerous  casts,  chiefly  of  the  hlood  and  epithelial 
varieties  at  first,  and  of  medium  size,  with  a  few  large  or  small  hyaline, 
and  some  opaque  granular  casts.    The  casts  change  during  the  progress 
■of  a  case  of  acute  Bright's  disease,  and  it  is  very  important  to  study 
these  alterations  ;  not  uncommonly  a  little  fat  appears  in  connection 
with  the  casts  and  with  the  epithelium,  which  disappears  as  the  disease 
subsides.    The  presence  of  "  white  cell  casts  "  has  been  regarded  by  Sir 
'George  Johnson  as  a  sign  of  glovierulo-nephritis. 

Dropsy  often  comes  on  with  great  rapidity  in  acute  Bright's  disease, 
in  some  cases  rendeinng  a  patient  irrecognizable  in  a  few  hours  ;  while 
the  face  assumes  a  characteristic  blanched,  pasty,  and  puify  aspect. 
Hydrothorax,  ascites,  and  oedema  of  the  lungs  are  common ;  while 
oedema  glottidis  sometimes  proves  highly  dangei-ous.  The  patient  gene- 
rally feels  dull  and  heavy,  or  complains  of  headache,  distinct  ursemic 
symptoms  being  also  liable  to  supervene  at  any  time.  Inflammatory 
complications  will  be  indicated  by  their  special  signs,  those  chiefly  to  be 
borne  in  mind  being  pericarditis,  pleurisy,  peritonitis,  endocarditis, 
bronchitis,  and  pneumonia.  Fever  is  often  high,  with  a  full  hard  pulse  ; 
while  there  is  complete  loss  of  appetite,  great  thirst,  and  usually  con- 
stipation.   The  blood  is  hyperinotic. 

The  late  Dr.  Sibson  drew  special  attention  to  certain  signs  in  con- 
nection with  the  heart  and  vessels  in  cases  of  Bright's  disease,  and  in 
■the  acute  form  he  frequently  noticed  the  following  phenomena : — 
Tension  and  hardness  of  the  radial  artery  ;  a  second  beat  over  the  aorta 
in  the  first  and  second  right  intercostal  spaces  ;  an  intensified  metallic 
second  sound  and  muffled  first  sound  over  the  aorta  ;  reduplication  of 
the  first  sound,  variously  distributed,  but  usually  best  heard  over  the 
■  septum  ventriculorum ;  and  in  most  cases  a  doubled  second  sound. 
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The  left  ventricle  was  liypertrophied  in  many  instances,  hut  in  others 
this  effect  of  Bright's  disease  Avas  prevented  by  the  co-existence  of  some 
wasting  and  exhausting  complaint.  Tlie  correctness  of  these  observa- 
tions has  been  abundantly  confirmed,  and  the  signs  in  connection  Avith 
the  cardio-vascular  system  in  cases  of  acute  Bright's  disease  are  now 
generally  regarded  as  of  considerable  importance. 

Course,  Duration,  and  Terminations.— Acute  Bright's  disease  pre- 
sents considerable  variations  in  these  respects.  Recovery  follows  in  not 
a  fcAv  instances,  either  speedily  or  graduall3\  Complete  restoration  is 
indicated  by  disappearance  of  the  dropsy;  by  subsidence  of  pyrexia,  and 
return  of  the  functional  activity  of  the  skin  ;  and  by  the  urine  becoming 
abundant,  clear,  and  of  normal  or  low  specific  gravity,  while  blood,, 
albumin,  and  casts  disappear,  many  of  the  latter  assuming  the  hyaline 
character  during  the  progress  towards  convalescence.  Some  fatty 
changes  may  be  noticed,  but  they  disappear  in  a  favourable  case.  As  a 
rule  the  dropsy  subsides  before  the  albuminuria,  and  the  latter  may 
hold  on  for  a  considerable  time.  Not  tincommonlj'-  acute  Bright's 
disease  passes  into  a  chrome  form.  Death  may  result  from  dropsy 
affecting  important  parts,  such  as  the  glottis;  from  inflammatory  com- 
plications, as  pneumonia  or  pleurisy;  from  urremia  ;  or  from  er3^sipelas 
or  gangrene  of  dropsical  parts. 

Diagnosis. — The  circumstances  under  which  it  occurs ;  the  peculiar 
train  of  s3'mptoms ;  and  the  characters  presented  by  the  urine,  in  most 
cases  render  the  diagnosis  of  acute  Bright's  disease  quite  easy.  When 
the  affection  sets  in  insidiously,  as  with  nrtemic  symptoms,  there  may 
be  much  obscurity  at  first.  It  must  be  remembered  that  acute  Bright's 
disease  may  occur  as  an  exacerbation  of  the  chronic  form,  and  an  im- 
portant matter  bearing  upon  diagnosis  is  to  determine  whether  such  is 
the  case,  or  whether  the  complaint  is  actually  recent.  This  conclusion 
is  f oiTnded  ujDon  the  past  history ;  the  presence  or  absence  of  any 
sufficient  and  obvious  cause  of  the  acute  attack  ;  the  characters  of  the 
urine  ;  and  the  condition  of  the  heart  and  vessels.  Should  much  blood 
and  renal  epithelium  be  discharged,  and  should  the  mici'oscopic  elements 
in  the  urine  not  exhibit  signs  of  degenerative  changes,  the  disease  is 
probably  recent  and  entirelj'  acute. 

Prognosis.— Any  organic  disease  of  the  kidneys  is  serious,  especially 
if  it  is  extensive,  and  if  both  organs  are  involved.  Hence  acute  Bright's 
disease  is  a  grave  affection.  However,  a  large  number  of  patients 
affected  with  this  complaint  recover  completely ;  but  there  is  always  a 
danger  lest  it  should  lapse  into  the  chronic  state,  and  therefore  it  is 
necessary  to  watch  the  urine  carefully  foi*  a  long  time  before  giving  a  final 
proenosi's.  If,  along  Avith  the  subsidence  of  the  symptoms,  the  albumin 
and  other  abnormal  urinary  ingredients  steadily  diminish,  and  the  urine 
is  gradually  restored  to  its  normal  characters  and  composition,  the 
pi-ognosis  is  favourable.  Even  should  slight  albuminuria  hold  on  for 
some  time,  accompanied  Avith  a  few  casts,  the  case  may  end  in  ultimate 
recovery.  If  albumin  continues  to  be  discharged  in  abundance  for  n 
length  of  time,  the  prognosis  becomes  more  serious ;  much  Avill  depend 
also  on  the  presence  and  characters  of  the  casts,  Avhether  these  show  tliat 
the  disease  is  subsiding,  or  that  it  is  becoming  confirmed,  and  that  the 
epithelium  is  undergoing  degenerative  changes  and  destruction,  liy- 
covery  cannot  be  considered  satisfactory  until  eveiy  trace  of  albumin 
has  permanently  disappeared.  The  immediate  prognosis  is  more  grave 
if  the  urine  becomes  very  scanty ;  and  if  it  contains  a  large  quantity  of 
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albumin,  blood,  and  casts.  The  chief  signs  of  proximate  danger  are  the 
supervention  of  ura3mic  symptoms ;  cedema  of  the  glottis  or  lungs ; 
iibundant  pleuritic  or  pericardial  effusion  ;  severe  eiysipelas  or  gangrene 
affecting  dropsical  parts ;  and  the  development  of  acute  inflammatoi-y 
complications. 

Treatment. — A  patient  suffering  from  acute  Bright's  disease  should 
be  kept  completely  at  rest  in  bed,  in  a  warm  and  comfortable  room, 
well-protected  from  draughts.  The  activity  of  the  measures  to  be 
adopted  must  vary  with  the  severity  of  the  case,  but  it  is  necessary  to 
guard  against  a  too  energetic  treatment.  In  some  cases  it  might  be 
advisable  at  the  outset  to  leech  or  cup  over  the  loins  to  the  extent  of 
from  6  to  12  ounces;  but  removal  of  blood  requires  particular  caution 
in  this  affection,  on  account  of  the  tendency  to  aneemia,  and  it  should  be 
omitted  if  the  patient  is  at  all  weak,  and  especially  if  chronic  renal 
disease  -  has  previously  existed.  Free  dry-cupping  is  often  of  great 
service,  and  may  be  resorted  to  when  abstraction  oE  blood  is  not  per- 
missible. The  diet  must  consist  chiefly  of  milk  and  farinaceous  articles, 
nitrogenous  substances  being  given  only  in  very  small  quantity,  or  even 
absolutely  forbidd»n  in  severe  cases  ;  abundance  of  diluent  drinks  may 
be  allowed,  but  alcoholic  stimulants  must  be  avoided.  Such  fruits  as 
grapes  or  oranges  may  be  permitted  in  moderation. 

One  of  the  most  important  objects  in  the  treatment  of  acute  Bright's 
disease  is  to  endeavour  to  get  the  skin  to  act  freely.  This  is  best 
effected  by  clothing  the  patient  in  flannel ;  placing  him  between 
blankets ;  and  employing  warm,  hot-air,  or  vapour  baths,  I'epeated  daily 
or  less  frequently,  as  circumstances  indicate.  Sir  William  Roberts 
recommends  the  warm  "  blanket-bath."  Internally  full  doses  of  citrate 
or  acetate  of  potassium,  or  of  solution  of  acetate  or  citrate  of  ammonium, 
may  be  given,  freely  diluted.  Some  authorities  highly  recommend  small 
doses  of  tartarated  antimony  or  antimonial  wine.  Jaborandi  and 
subcutaneous  injection  of  pilocarpine  are  mostv  aluable  agents,  and  some- 
times produce  remarkable  results.  Thei'e  is  much  difference  of  opinion 
as  to  the  use  of  diuretics.  Experience  has  pi"Oved,  however,  that  certain 
of  these  agents  may  often  be  given  with  great  benefit.  In  the  first 
place,  the  patient  should  drink  water  freely,  for  the  purpose  of 
eliminating  and  washing  away  the  urinary  solids  and  other  materials 
which  tend  to  accumulate  in  the  renal  tubules.  In  addition  to  the 
vegetable  salts  of  potassium  already  mentioned,  cream  of  tartar, 
digitalis,  squill,  citrate  of  caffeine,  and  infusion  of  fresh  broom-tops 
have  been  beneficially  employed  as  diuretics  in  combating  the  dropsy 
of  acute  Bright's  disease.  The  bowels  should  be  acted  upon  freely  by 
means  of  a  dose  of  compound  jalap  powder,  given  every  morning*  or 
on  alternate  mornings.  Later  on  elaterium  or  elateiin,  or  other  jDower- 
i'ulhydragogue purgatives  may  berequii"ed,  if  the  dropsy  does  not  subside. 
In  cases  of  exten.sive  dropsy  which  does  not  yield  to  ti'eatment,  it  will 
be  necessary  to  have  I'ecourse  to  the  removal  of  the  fluid  by  operation. 

In  addition  to  dropsy,  various  other  symptoms  frequently  call  for 
attention  during  the  course  of  acute  Bright's  disease,  especially  vomiting 
and  other  urasmic  phenomena.  The  management  of  inflammatory  coni- 
plications,  particularly  those  within  the  chest,  is  often  a  matter  of  much 
difficulty.  Lowering  treatment  is  decidedly  not  admissible,  and  mercury 
must  not  be  given  in  such  conditions.  The  application  of  blisters  or  of 
turpentine  likewise  requires  great  care,  as  they  tend  to  irritate  the 
kidneys.    Opium  and  morphine  must  also  be  avoided,  or  only  given 
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very  cautiously;  chloral  hydrate  is  generally  a  safe  drug,  and  h5'oscine- 
has  been  particularly  recommended  as  a  hypnotic  in  acute  Bright's 
disease.  Sinapisms,  warm  fomentations  or  poultices,  and  chlorofonu 
epithems  over  the  loins  ai-e  the  best  local  applications,  and  they  are 
frequently  of  much  service,  especially  for  the  relief  of  pain. 

Special  remedies  have  been  recommended  in  the  treatment  of  acute 
Bright's  disease,  such  asfuchsine,  tannin,  tannate  or  benzoate  of  sodium, 
and  nitro-glycerine.  Quinine  is  an  important  drug  in  cases  Avhich  arc- 
of  malarial  origin. 

After  the  more  acute  symptoms  have  subsided,  the  use  of  the  diapho- 
retic, diuretic,  and  purgative  remedies  must  be  moderated,  and  at  this 
time  the  most  valuable  medicine  is  iron.  Care  is  needed  in  commencing 
the  administration  of  this  drug,  which  should  be  given  at  first  in  a 
mild  form  and  in  small  doses,  its  effects  being  carefully  Avatched.  The 
tincture  of  the  perchloride,  syrup  of  phosphate,  ammouio-citrate,  or 
reduced  iron  are  the  best  preparations,  and  if  the  first  is  tolerated 
in  full  doses,  excellent  results  are  frequently  brought  about.  Quinine 
may  be  combined  with  the  iron,  and  this  remedy  is  particularly  recom- 
mended after  scarlatina.  The  diet  should  be  gradually  improved,  being 
also  made  nutritious  and  digestible  ;  and  during  convalescence  a  little 
wine  may  be  given,  provided  it  agrees  with  the  patient.  The  adoption 
of  an  absolute  milk-diet  for  some  weeks  or  months,  or  even  for  a  year 
or  two,  has  been  found  very  successful  during  recovery  from  acute- 
Bright's  disease,  in  aiding  towards  bringing  about  a  jjermanent  cure. 
The  greatest  care  is  necessary  at  this  time  to  guard  against  a  x'elapse. 
The  patient  should  always  wear  flannel  or  woollen  clothing  all  over  the 
body,  and  avoid  every  possible  exjiosure ;  indeed,  it  is  often  advisable  to 
enforce  confinement  to  the  bedroom  until  the  albumin  has  quite  dis- 
appeared, and  for  some  time  special  precautions  are  needed.  Afterwards 
a  change  of  air  to  a  warm  and  well-protected  region,  with  a  bracing 
air  and  dry  sub-soil,  is  very  beneficial.  Baths  should  be  employed  from 
time  to  time,  in  order  to  promote  the  action  of  the  skin. 


II.  CHRONIC  BRIGHT'S  DISEASE. 

General  Pathology  and  JEtiology. — The  pathology  of  the  cases 
grouped  under  the  term  chi^onic  Bright's  disease  has  been  the  subject  of 
much  controversy.  Most  writers  recognize  different  forms  or  varieties- 
of  the  complaint,  but  others  limit  the  term  to  certain  morbid  changes 
produced  by  chronic  inflammation  of  the  renal  structures.  Moreover, 
the  inflammatory  process  is  usually  regarded  as  of  two  kinds,  the  one- 
parenchymatous,  the  other  interstitial,  each  giving  rise  to  distinctive 
changes  in  the  kidney;  but  some  pathologists  refer  all  the  varieties  met 
with  to  a  di fused  nephritis,  the  effects  of  which  will  depend  iipon  its 
intensity  and  duration,  and  they  strongly  maintain  the  "unity"  of 
Bright's  disease.  For  clinical  purposes,  at  any  rate,  I  still  consider  it 
desirable  to  discuss  chronic  Bright's  disease  under  certain  distinct 
forms,  as  cases  present  themselves  in  practice.  Taking  a  comprehensive 
view  of  these  cases,  the  circumstances  under  Avhich  they  occui',  and  the 
causes  to  which  they  are  attributed,  may  be  indicated  as  follows  :— 
1.  As  a  sequela  of  one  or  more  attacks  of  acute  or  subacute  Bright  s 
disease.  2.  From  constant  or  frequent  exposure  to  cold  or  wet,  or  to 
sudden  changes  of  temperature.    3.  From  abuse  of  alcohol,  particularly 


CHRONIC  BEIGHt'b  DISEASE. 


903 


of  ardent  spirits.  4.  In  connection  witli  some  constitutional  diathesis 
or  form  of  blood -poisonino-,  especially  g'ont,  syphilis,  tubercular  disease, 
chronic  saturnism,  and  the  fatty  diathesis.  5.  As  a  consequence  of 
chronic  disease  of  the  pelvis  of  tlie  kidney,  bladder,  urethra,  or  prostate 
gland.  6.  Associated  with  pregnancy.  7.  As  the  result  of  prolonged 
indigestion  probably. 

Predisposing  causes. — Chronic  Bright's  disease  is  more  prevalent 
among  males,  probably  from  their  more  frequent  exposui'e  to  its  exciting 
causes;  in  adults  ;  in  those  whose  occupation  involves  exposure  to  cold 
or  wet,  or  to  sudden  changes  of  temperature  (as  cabmen,  labourers, 
jHiddlers,  workers  in  glass),  or  greater  temptations  to  intemperance  ; 
and  among  the  poor.  Want  of  cleanliness  of  the  skin  is  decidedly 
a  predisposing  cause,  and  this  is  often  associated  witli  exposure  and 
intemperance,  the  combination  of  these  thi-ee  factors  being  peculiarly 
effective  in  producing  chronic  renal  disease. 

General  Clinical  History. — In  general  terms  the  symptoms  of 
chronic  Bright's  disease  comprehend  morbid  conditions  of  the  urine, 
especially  albuminuria,  the  presence  of  cast's  and  renal  epithelium  or 
sometimes  of  blood,  and  diminution  in  the  excretion  of  urea  and  other 
normal  ui-inary  ingredients;  frequent  micturition,  particularly  by  night ; 
dropsical  accumiilations,  liable  to  come  and  go,  or  to  alter  their  seat 
rapidly;  deficient  action  of  the  skin,  which  is  almost  always  dry,  and 
often  rough  and  harsh ;  and  changes  in  the  blood,  wdiich  becomes 
hydreemic  and  deficient  in  albumen  and  red  corpuscles,  with  consequent 
pallor  or  sallowness  of  the  skin,  shortness  of  breath,  and  other  symp- 
toms, while  materials  which  should  be  excreted  by  the  uinne  tend  to 
accumulate  in  it.  Sometimes  uneasiness  or  tenderness  is  experienced 
over  the  region  of  the  kidneys.  Headache  and  giddiness  are  frequently 
complained  of ;  and  serious  urasmic  symptoms  are  liable  to  arise  at  anj- 
moment.  Serous  inflammations,  endocarditis,  bronchitis,  and  pneumonia 
are  also  apt  to  supervene.  Derangements  of  the  digestive  organs  are  very 
common,  in  the  way  of  loss  or  impairment  of  appetite,  dyspeptic  symp- 
toms, nausea  or  vomiting,  flatulence,  and  irregularities  of  the  bowels. 
Other  complications  liable  to  be  met  with  are  phthisis  ;  cardiac  disorder 
or  disease  ;  morbid  conditions  of  the  vessels  ;  and  hepatic  affections.  In 
certain  forms  of  Bright's  disease  apoplexy  is  of  frequent  occuri'ence. 
The  signs  in  connection  with  the  heart  and  vessels  described  under 
acute  Bright's  disease  are  also  noticed  in  many  cases  of  the  diffei^ent 
chronic  forms,  which  further  tend  to  originate  hypertrophy  of  the  left 
ventricle,  and  other  cardiac  and  vascular  changes. 

As  regards  the  mode  of  onset,  chronic  Bright's  disease  not  uncommonly 
remains  after  an  acute  attack;  in  most  cases,  however,  it  sets  in 
graduallj',  and  the  affection  may  be  quite  latent  until  some  grave 
uraemic  or  other  symptoms  reveal  the  serious  condition  present.  In 
other  instances  there  may  only  be  albuminuria  or  slight  dropsy.  The 
disease  is  generally  subject  to  remissions  and  subacute  or  acute  exacer- 
bations, the  latter  often  coming  on  from  a  slight,  or  even  without  iunj 
obvious  cause.  The  duration  is  very  variable,  some  cases  lasting  for 
many  years,  and  it  differs  in  the  several  forms.  Death  is  usually 
hastened  at  the  close  by  ursBmia  ;  serous  inflammations  ;  pneumonia  or 
bronchitis  ;  drop.sy,  either  on  account  of  its  dangei'ous  situation,  or  from 
its  being  complicated  with  erysipelas  or  gangrene;  cardio- vascular 
changes  ;  or  apoplexy.  A  few  cases  terminate  gradually  by  asthenia  ; 
in  others  death  results  from  independent  complications,  such  as  phthisis. 
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Recovery  may  possibly  ensue  even  after  the  disease  has  existed  for  a 
considerable  time. 

It  is  requisite  to  draw  special  attention  to  certain  changes  which  may 
be  observed  in  connection  with  the  eye.  The  occurrence  of  temporary 
attacks  of  disturbance  of  vision  associated  with  urjemia  has  already  been 
alluded  to.  Dr.  Gowers  lias  noticed  on  ophthalmoscopic  examination 
that  the  arteries  of  the  i-etina  are  sometimes  distinctly  lessened  in  size  ; 
and  considers  that  this  depends  on  their  contraction,  and  is  as  a  rule  in 
direct  proportion  to  the  tension  of  the  arterial  blood,  as  measured  by  the 
incompressibility  of  the  radial  pulse.  The  most  important  condition, 
however,  which  is  met  with  in  cases  of  chronic  Briglit's  disease  is  a  form 
of  amaurosis,  attended  with  definite  morbid  changes  in  the  retina,  as 
observed  with  the  ophthalmoscope,  namely,  alhuminvrlc  retinitis  and 
hcemorrhages.  The  loss  of  sight  under  these  circumstances  creeps  on 
slowly,  and  is  permanent,  though  usually  liable  to  sudden  increase  from 
various  causes,  with  subsequent  improvement.  At  first  the  appearances 
noticed  are  increased  vascularity,  with  enlargement  and  tortuosity  of  the 
retinal  veins,  but  shrinking  of  the  arteries  ;  and  slight  swelling  around 
the  disc,  the  margin  of  which  becomes  indistinct,  while  it  assumes  a 
suffused  and  dark-red  appearance,  a  grey  filmy  exudation  afterwards 
forming.  The  more  characteristic  appearances,  however,  are  noticed 
later  on,  being  due  to  the  presence  of  numerous  whitish  or  yellowish- 
white  brilliant-looking  spots  or  patches  around  the  disc ;  with  haemor- 
rhagic  extravasations  into  the  retina  in  the  same  locality.  By  the 
increase  and  union  of  the  patches  the  disc  is  often  surrounded  with  a 
zone,  "  the  inner  line  of  which  is  irregularly  circular,  or  melts  into  the 
grey  interval  and  the  disc  itself,  while  the  outer  presents  salient  angles, 
which  correspond  to  the  course  of  the  lai^ger  vessels "  (Allbutt). 
Whitish  streaks  are  also  seen  radiating  outwards  along  the  vessels  and 
nerve-fibres.  In  course  of  time  the  disc  itself  is  invaded  by  the  spots 
and  ha?morrhages.  Some  observers  affii-m  that  the  white  spots  always 
result  from  changes  in  blood-clots,  but  probably  most  of  them  are  the 
result  of  independent  exudation.  Ultimately  these  may  be  absorbed, 
many  of  the  vessels  being  obliterated  or  r-enioved,  causing  I'etinal 
antemia;  while  it  is  then  seen  that  the  choroid  has  also  undergone 
marked  changes,  and  that  it  presents  yellow  patches.  Important 
structural  changes  are  set  up  in  the  retina,  choroid,  and  vitreous  body. 
Both  eyes  are  always  involved,  but  not  to  the  same  degree. 

These  ocular  changes  are  unquestionably  found  most  frequently  and 
distinctly  in  connection  with  the  cjranular  coniracted  kidney,  but  they 
have  also  been  noticed  in  other  forms.  As  to  their  immediate  cause, 
they  have  been  attributed  to  hypei'trophy  of  the  heart  accompanying 
the'  renal  disease ;  to  some  constitutional  condition  attended  with 
changes  in  the  vessels  generally;  to  alterations  in  the  blood,  namely, 
uremia  or  deficiency  of  albumin ;  or  to  extension  of  disease  along  the 
optic  nerve  fi'oni  the  brain. 

Having  given  this  general  outline  of  Bright's  di.sease,  the  prominent 
characters  of  the  several  varieties  will  now  be  pointed  out. 

1.  Large,  White,  Smooth  Kidney— Chronic  Parenchymatous, 
Desquamative,  or  Tubal  Nephritis. 

aitiology  and  Pathology.— This  form  is  most  frequently  a  sequel 
of  acute  or  subacute  Jiiighfs  disease.  It  may,  however,  come  on 
gradually  from  taking  cold;  as  the  result  of  repeated  pregnancies;  or 
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in  the  course  of  phthisis.  It  is  chiefly  met  with  in  comparatively 
young  persons. 

The  generally  accepted  view  of  the  pathology  of  the  large  white  kidney 
is  that  it  is  the  result  of  parenchymatous  or  ttobal  nephritis,  attended  with 
"•reat  increase  and  desquamation  of  the  epithelium,  the  cells  of  which 
^•radually  undergo  changes,  ending  in  their  complete  fatty  transforma- 
rion  and  destraction.  Some  writers  maintain  that  the  glomeruli  and 
interstitial  tissue  are  also  involved.  More  or  less  loss  of  tissue,  with 
consequent  atrophy  and  contraction  of  the  kidneys,  may  follow  in  course 
of  time. 

Anatomical  Characters. — The  kidneys  ai*e  enlarged  and  heavy, 
tlieii"  surface  being  smooth  and  pale,  but  vai'iegated  with  vessels  ;  the 
capsule  is  readily  separated,  being  unaltered  or  somewhat  opaque.  A 
section  shows  great  thickening'  of  the  cortical  substance,  which  is  white 
or  yellowish-white  and  opaque,  often  presenting  also  numerous  small 
yellow  spots  or  streaks,  due  to  fatty  degeneration — gramilar  fatty  kidney 
(Johnson).  The  consistence  is  diminished.  The  2Dyramids  retain  their 
normal  colour,  and  contrast  markedly  with  the  cortex,  though  they  are 
also  affected  to  a  less*degree.  Microscojoical  examination  reveals  enlarge- 
ment of  many  of  the  tubes,  which  contain  a  great  number  of  epithelium- 
cells,  with  exudation.  The  cells  are  always  much  altered,  being  swollen, 
clouded,  and  more  or  less  granular,  also  frequently  containing  fat  or  oil- 
globules  ;  or  they  may  be  quite  disintegrated,  so  that  only  a  granular 
(Ze6m- remains,  with  masses  of  fat  and  oil-globules.  Some  tubules  may 
be  quite  denuded  and  empty,  or  only  present  hyaline  fibrinous  moulds. 
The  inter-tubular  connective  tissue  is  said  to  be  thickened,  either  from 
increase  in  the  connective-tissiie  elements,  albuminous  exudation,  or  the 
pi-esence  of  leucocytes.  Changes  in  the  glomeruli  are  also  described, 
varying  in  their  degree,  especially  the  formation  of  nuclear  masses 
between  the  capsule  of  the  Malpighian  corpuscles  and  the  glomeruli, 
thickening  of  this  capsule,  and  hyaline  degeneration  of  the  intima,  with 
thickening  of  the  coats  of  the  minute  arteries. 

It  is  now  generally  conceded  that  in  xery  chronic  cases  this  form  of 
kidney  may  gradually  contract  and  waste,  and  it  may  ultimately  become 
markedly  small  and  irregularly  atrophied — small  granular  fatty  kidney. 
How  this  change  is  brought  about  is,  however,  not  positively  determined. 
-Some  authorities  maintain  that  it  results  from  an  interstitial  inflamma- 
tion, as  in  the  cirrhotic  kidney  (especially  in  the  region  of  the  capsule 
and  the  Malpighian  bodies)  ;  others  that  it  is  entirely  due  to  changes 
within  the  tubules.  In  this  condition  of  kidney  the  capsule  is  more  or 
less  thickened,  opaque,  and  adherent  at  parts ;  superficial  depressions 
form,  causing  a  somewhat  granular  appearance  ;  while  there  is  some 
mcrease  in  the  interstitial  tis.sue,  with  thickening  of  the  blood-vessels. 
These  changes  are,  however,  not  so  marked  as  in  the  cirrhotic  kidney, 
and  they  are  mainly  noticed  in  those  regions  where  the  tubular  changes 
are  most  evident,  and  where  blocked  tubules  are  seen  in  all  stages  of 
destruction. 

Symptoms. — Either  remaining  after  an  acute  attack,  as  frequently 
liappens,  or  being  chronic  from  the  outset,  this  variety  of  Bright's  disease 
presents  the  following  clinical  features: — The  urine  is  usually  deficient 
in  quantity ;  pale  and  often  somewhat  turbid,  depositing  a  whitish 
sediment,  or  from  time  to  time  being  smoky  or  tinged  with  blood ;  of 
normal  or  rather  high  specific  gravity  ;  while  it  contains  a  considerable 
quantity  of  albumin,  as  well  as  various  casts,  with  renal  epithelium  or 
its  remains.    The  microscopic  elements  are  not  nearly  so  abundant  as  in 
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the  acnto  disease.  The  chief  casts  met  with  are  exnllidial,  the  epithelium- 
cells  being  always  more  or  less  altered  ;  gruomlar ;  large  or  small  liyalinc - 
and  fatty,  as  the  renal  structiu-es  undergo  fatty  changes.  By  studying 
their  prevailing  chai-acters  much  information  may  be  gained  as  to  the 
exact  stateof  the  kidneys.  Anasarca  is  generally  a  prominent  symptom  ; 
while  serous,  effusions  are  not  uncommon,  and  may  be  vei-y  abundant'.. 
The  general  surface,  but  more  especially  the  face,  presents  a  char- 
acteristic dull-white,  puffy,  and  pasty  aspect,  being  often  also  smooth 
and  glossy,  these  appearances  becoming  more  marked  as  fatty  degenera- 
tion proceeds  ;  pufhness  of  the  eye-lids  often  first  attracts  attention  to  the 
existence  of  tlais  form  of  Bright's  disease.  There  is  considerable 
tendency'  to  urremia  and  to  the  occurrence  of  serous  inflammations  ;  but 
urtemic  convulsions  are  said  to  be  rare,  and  also  albuminuric  retinitis. 
There  is  much  less  liability  to  changes  in  the  vascular  system  than  in 
the  case  of  the  granular  kidney,  though  in  course  of  time  they  often 
become  well-marked.  Sir  George  Johnson  states  that  mucous  hagmor- 
rhages  are  frequent  in  the  advanced  stages,  especially  epistaxis. 
Exacerbations  ai-e  very  liable  to  occur  from  time  to  time. 

2.  Geanulak  Contracted,  or  Cirrhotic  Kidney — Chronic 
Interstitial  Ne fHRiTis. 

JEtiology. — In  this  variety  the  onset  is  always  very  chronic  and 'insi- 
dious, being  independent  of  any  obvious  immediate  exciting  cause.  The 
contracted  kidney  is  chiefly  associated  with  gout  or  lith^mia ;  chronic 
lead-poisoning;  chronic  alcoholism;  a  tendency  to  general  degenerative 
changes ;  chronic  dyspepsia,  with  frequent  deposits  of  oxalates  and 
urates  in  the  urine  ;  or,  it  is  said,  with  repeated  exposure  to  cold.  The 
subjects  of  this  form  of  renal  disease  are  usual!}' advanced  in  years,  but 
it  is  not  uncommon  about  middle  age,  and  may  be  met  with  in  young 
adults.  Hereditary  predisposition  has  been  observed  in  some  instances. 
It  must  be  noted  that  cirrhotic  changes  in  the  kidney  may  follow  chronic 
pyelitis  or  cystitis ;  and  also  long-continued  venous  congestion  from 
cardiac  disease. 

Anatomical  Characters. — The  prominent  changes  presented  by  the 
cirrhotic  kidney  are  gi'adual  contraction  and  atrophy,  until  the  organ 
may  ultimately  weigh  only  an  ounce  or  two  ;  gTanulationof  the  surface, 
the  granules  ranging  from  the  size  of  a  pin's  head  to  that  of  a  pea  or 
mor-e,  there  being  also  irregular  depressions,  giving  i-ise  to  a  lobular 
appearance  ;  thickening,  opacity,  and  adhesion  of  the  capsule,  which 
cannot  be  separated  and  sinks  into  the  depressions  ;  with  increased  resist- 
ance and  toughness  of  the  renal  tissue.  These  changes  are  observed  in 
very  different  degrees  of  advancement  in  different  cases.  On  making  a 
section  of  the  kidney  it  is  seen  that  the  cortical  substance  is  chiefly 
wasted,  having  in  some  instances  almost  completely  disappeared,  what 
remains- being  of  a  red  or  brownish-red  colour,  and  coarsely  granular; 
the'Malpighian  bodies  stand  out  as  red  points.  There  may  be  signs  of 
fatty  degeneration.  According  to  its  colour,  the  granular  kidney  has 
been  described  as  "  red,"  "  white,"  "  yellow,"  and  "  mixed."  Cysts  are 
frequently  observed,  varying  in  size  from  very  minute  points  to  sjiacos 
as  large  as  a  nut,  or  even  larger,  and  containing  an  albuminous  fluid.  In 
the  gouty  kidney  a  white  uratic  deposit  foi-ms  in  connection  with  the 
tubules.  Calcareous  deposits  are  also  sometimes  visible  as  white  strenks 
between  the  tubes  of  the  pyramids. 
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The  intimate  changes  nsuall}'-  consist  in  an  increase  of  tlie  inter-tubular 
connective  tissue  ;  with  more  or  less  alterations  in  the  tubules,  glomeruli, 
and  vessels.  Many  of  the  tubules  are  denuded  of  their  epithelium,  con- 
tracted, or  obliterated  ;  others  are  blocked  up  with  disintegrated  epitlie- 
lium-cells  ;  while  still  others  contain  clear  fibrinous  moulds.  Pat-granules 
and  oil-globules  are  often  visible.  The  Malpighian  bodies  appear 
shrunken  and  abnormally  close  together,  their  enclosed  glomeruli  being- 
more  or  less  compressed  by  fibrotis  tissue.  Many  vessels  are  obliterated, 
and  the  walls  of  the  smaller  arteries  are  thickened,  so  that  it  is  difficult  to 
inject  the  kidney  through  its  main  artery.  The  thickening  of  the 
arteries  has  been  attributed  to  muscular  hypertrophy,  and  to  increase  in 
the  external  fibrous  coat.  The  cysts  so  frequentlj^  seen  are  probably  due 
to  obstruction  or  constriction  of  the  ducts  at  intervals,  with  distension  of 
the  intervening  portions.  The  late  Dr.  Mahomed  held  that  in  the  red 
granular  'kidney  the  changes  are  chiefly  vascular,  namely,  thickened 
vessels,  thickened  Malpighian  corpuscles,  and  fibro-hyaline  intertubular 
thickenings  ;  and  that  the  yellow  or  mixed  granular  kidneys  have,  in 
addition  to  these  changes,  interstitial  small-celled  gTOwths  and  epithelial 
proliferation. 

Pathology. — It  is  in  connection  with  the  cirrhotic  kidney  that  im^Dor- 
tant  differences  of  opinion  have  arisen  regarding  pathological  questions. 
With  respect  to  its  nature  and  mode  of  origin,  many  Grerman  authorities 
consider  it  as  being  merely  a  later  stage  of  the  large  Avhite  kidney, 
which,  if  it  only  lasts  long  enough,  will  become  atrophied  and  granular ; 
and  some  of  their  pathologists  describe  several  stages  in  the  progress  of 
the  morbid  changes.  Though  recognizing  the  fact  that  this  variety  of 
kidney  may  in  course  of  time  become  contracted  and  granular,  yet  most 
English  writers  are  of  opinion  that  the  true  cii'rhotic  kidney  does  not  so 
originate,  but  that  it  is  the  result  of  a  chronic  interstitial  nephritis,  attended 
with  a  cellular  infiltration  of  the  intertubular  connective  tissue,  the  new 
growth  being  gradually  transformed  into  a  fibrillated  structure,  which 
contracts,  and  compresses  the  renal  sti-uctures.  Some  pathologists  main- 
tain that  the  process  begins  in  the  glomeruli,  being  similar  to  what  takes 
place  in  glomerulo-nepliritis,  only  much  more  chronic  in  its  development ; 
and  that  it  may  subsequently  spread  more  or  less  into  the  intertubular 
tissue,  but  not  necessarily,  the  contraction  being  mainly  due  to  atrophy  of 
the  renal  structures  in  the  most  typical  form  of  the  disease.  Sir  George 
Johnson,  however,  considers  that  the  epithelial  cells  are  first  affected, 
undergoing  degeneration  in  consequence  of  having  to  perform  unusual 
excretory  work.  Dr.  Dickinson  believes  that  the  disease  begins  super- 
ficially, immediately  under  the  capsule,  and  gradually  extends  inwards. 

Before  alluding  to  an  important  view  held  as  to  the  pathology  of  the 
cirrhotic  kidney,  it  will  be  convenient  to  consider  more  particularly  the 
morbid  conditions  of  the  heart  and  vessels  which  may  be  induced  by 
Bright's  disease,  and  which  are  found  with  special  frequency  associated 
with  the  contracted  kidney.  It  must  be  borne  in  mind  that  the  heart 
may  be  primarily  diseased,  and  by  inducing  mechanical  congestion  may 
lead  to  organic  changes  in  the  kidneys,  ending  in  contraction  and  atrophy. 
Again,  independent  affections  of  the  cardiac  valves  may  co-exist  with 
renal  lesions  ;  or  they  may  be  the  consequence  of  endocarditis  complicat- 
ing Bright's  disease.  The  special  condition  to  which  attention  needs  to  be 
directed,  however,  is  cardiac  hypertrophy,  especially  involving  tlie  left 
ventricle,  which  is  believed  to  be  the  direct  secondary  result  of  the  renal 
disease.  There  can  be  no  doubt  but  that  this  condition  of  the  heart  does 
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arise  in  many  cases  of  chronic  Briglit's  disease,  and  the  question  is  how 
is  it  originated  ?  Formerly  it  was  attributed  entii-ely  to  the  unliealtliy 
state  of  the  blood,  which  was  supposed  to  disturb  the  action  of  the  heai  t, 
or  to  increase  the  arterial  tension,  the  small  vessels  resisting  its  passage'. 
Sir  George  Johnson  made  the  important  discovery  that  the  walls  of  the 
small  arteries,  not  only  in  the  kidneys,  but  also  in  vai-ious  other  struc- 
tures throughout  the  body,  become  greatly  thickened.  This  eminent 
observer  niaintains  that  the  arteries  contract,  and  oppose  the  passage 
into  the  tissues  of  the  unhealthy  blood  associated  with  Bright's  disease 
with  consequent  rise  in  arterial  tension ;  and  that  this  is  followed  by 
hypertrophy  of  their  muscular  coat,  which  is  the  cause  of  the  thickening 
of  their  walls.  Dr.  Go wers  thinks  that  his  ophthalmoscopic  observations 
as  to  the  contraction  of  the  retinal  vessels  afford  a  direct  proof  in  favour 
of  the  first  part  of  this  theory.  Owing  to  the  condition  of  the  arteries 
it  is  believed  that  the  walls  of  the  heart  become  also  hypertrophied,  in 
order  to  overcome  the  resistance  thus  offered. 

The  late  Sir  William  Gull  and  Dr.  Sutton  denied  that  the  thicken- 
ing of  the  small  arteries  is  due  to  muscular  hypertrophy;  and  their 
observations  led  them  to  the  conclusion  that  these  vessels,  as  well  as 
the  capillaries  throughout  the  body,  become  the  seat  of  a  peculiar 
hyalin- fibroid  change,  which  leads  to  thickening  of  their  walls,  with 
loss  of  elasticity,  and  they  attributed  the  cardiac  hypertrophy  to 
this  arterio-capillary  fibrosis,  as  it  is  termed.  On  these  observations 
they  founded  another  view  as  to  the  pathology  of  the  granular  kidney, 
namely,  that  it  is  but  a  part  of  a  general  morbid  condition,  beginning 
in  the  smaller  vessels  and  affecting  these  vessels  thi'oughout  the  body, 
which  leads  to  atrophy  of  the  tissues.  According  to  this  view  the 
vascular  changes  outside  the  kidneys  are  not  the  secondary  result  of 
the  renal  disease,  but  merely  a  part  of  the  general  disorder. 

Symptoms. — The  contracted'kidney  may  be  clinically  latent  for  a  very 
long  period.  As  regards  the  urine,  this  is  as  a  rule  abundant,  being  in 
some  cases  very  copious  ;  of  light  colour  and  low  specific  gravity;  while 
it  contains  comparatively  little  albumin,  or  even  none  at  all  at  times  ; 
there  being  also  but  few  or  no  casts,  these,  w^hen  present,  being  chiefly 
hyaline  or  granular,  with  but  little  epithelium  or  fat.  At  the  close  the 
urine  often  becomes  veiy  scanty  or  suppressed.  Micturition  is  frequent 
in  many  cases,  especially  at  night.  Dropsy  is  absent  in  a  considerable 
number  of  cases  from  first  to  last,  and  generally  is  but  slight,  or  is  only 
observed  at  intervals,  or  in  the  later  stages  of  the  disease.  The  skin  is  dry 
and  harsh,  but  does  not  exhibit  the  peculiar  pale  and  pasty  aspect  of  the 
large  white  kidney;  while  the  face  has  often  a  sallow  and  pinched 
appearance.  In  most  cases  there  is  marked  languor  and  debility,  -with 
constitutional  cachexia,  and  patients  are  often  mentally  depressed. 
Digestive  disturbances  are  frequently  very  prominent.  Cardiac 
hypertrophy,  with  changes  in  the  vessels,  are  specially  liable  to  occur  in 
connection  with  the  granular  kidney,  while  in  time  the  heart  is  likely 
to  gradually  fail  from  degeneration  ;  the  pulse  is  of  high  tension;  and 
palpitation  is  often  a  prominent  symptom.  An  artery  may  give  way, 
and  cause  cerebral  apoplexy.  Urajmic  phenomena  are  of  common  occur- 
rence, such  as  headache,  giddiness,  twitchiugs  of  muscles,  disorder.s  of 
vision,  severe  neuralgia,  or  asthmatic  attacks ;  and  urremic  convulsions 
often  supervene.  Haemorrhages  frequently  take  place,  such  as  epistaxis, 
or  ha^matemesis,  and  there  may  be  abundant  hannaturia.  Ketinal 
hfemoiThages  and  albuminuric  retinitis  are  often  pi'esent ;  but  amaui'osis 
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may  occur  without  any  obvious  oplitlialmosoopiu  changes.'  Such  com- 
plications as  pleurisy,  pnenmonia,  bronchitis,  or  pericarditis  may  super- 
vene, and  cause  a  fatal  termination,  but  these  are  said  by  some  authorities 
to  be  less  frequent  in  connection  with  the  granular  than  with  the  large 
white  kidney. 

3.    Fatty  Kidney. 

Fatty  changes  are  observed  in  connection  with  all  forms  of  Bi^ight's 
disease,  but  it  is  affirmed  that  the  kidney  may  become  primarily  the  seat 
of  a  fathj  infiltration,  the  renal  cells  being  loaded  with  fat,  the  liver 
lieino-  ill  most  cases  affected  at  the  same  time.  Sir  George  Johnson 
applies  the  terms  simple  fat  kidney  or  general  fatty  infiltration  of  the 
kidney  to  this  condition.  It  is  stated  that  it  may  be  associated  with 
any  of  the  usual  causes  of  fatty  infiltration.  The  kidneys  are  frequently 
enlarged,  their  cortical  substance  being  uniformly  pale  or  mottled  with 
red,  and  occasionally  ha^iorrhagic  spots  are  observed.  The  consistence 
is  diminished,  the  kidney  having  often  an  oedematous  feel  and  appear- 
ance. The  microscope  shows  unifoi"m  distension  of  the  renal  cells  Avith 
oil.  There  may  be  albuminuria  and  other  symptoms  of  renal  disease,, 
but  generally  no  obvious  signs  of  functional  derangement  of  the  kidneys, 
are  observed  (Johnson). 

4.    Lardaceous  or  Albuminoid  Kidney. 

Many  writers  classify  the  lardaceous  kidney  as  a  form  of  Bright' s. 
disease,  but  others  object  to  this  arrangement,  and  discuss  it  as  an 
independent  affection.  It  will  be  convenient,  however,  to  consider  the 
morbid  change  in  the  present  connection.  Its  aetiology  fmdi  ijatliology  are 
those  of  the  general  disease  as  a  rule  ;  but  rare  instances  have  been  met 
with  in  which  the  condition  is  limited  to  one  kidney,  which  has  been  the 
seat  of  calculous  pj-elitis. 

Anatomical  Characters. — -There  is  by-no-means  an  agreement  in  the 
descriptions  given  by  difl'erent  writers  as  to  the  appearances  presented 
by  albuminoid  kidneys.  Sii'  Grrainger  Stewart  recognizes  three  stages 
of  the  disease,  in  the  first  stage  the  vessels  only  being  affected  ;  in  the 
second  the  renal  tissues  being  inhltrated  Avith  the  albuminoid  material, 
and  many  of  the  tubules  blocked  with  it ;  and  in  the  third  the  organ 
being  atrophied  and  contracted.  Dr.  Dickinson  describes  a  somcAvhat 
analogous  course  of  morbid  changes.  When  the  disease  is  marked,  the 
kidneys  are  enlarged  and  pale,  and  their  surface  is  smooth,  the  capsule 
separating  I'eadily.  The  consistence  is  very  tougli  and  firm.  A  section 
is  sharp-cut,  and  shows  the  cortical  substance  to  be  pale,  aufemic,  Avaxv. 
and  translucent,  often  dotted  over  with  glistening  spots,  which  correspond 
to  the  infiltrated  Malpighian  bodies,  in  which  the  deposit  first  occurs. 
Tiie  pyramids  seem  natural  generally.  The  usual  chemical  I'eactions 
characteristic  of  albuminoid  material  are  yielded.  TJie  renal  cells  are 
often  cloudy,  withered,  or  fatty,  but  it  is  stated  that  tliej^  do  not  afford 
the  tests  of  this  material.  Transparent  hyaline  moulds  are  found 
in  some  of  the  tubules.  In  the  advanced  stage  the  affected  organs  may 
l)ecome  much  atrophied  and  irregular.  In  a  case  observed  by  Sir  Graino'er 
Stewart  the  kidneys  Avere  found  after  death  to  Aveigh  two  and  a  half 
ounces  each  ;  tlie  tubes  were  Avasted,  the  Malpighian  bodies  were  large 
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and  waxy,  and  closely  grouped  together,  the  fibrous  tissue  was  relatively 
more  abundant  than  in  the  healthy  oi-gan,  but  the  capsules  were  at  all 
points  readily  separable,  and  the  organs  did  not  present  the  appearances 
characteristic  of  cirrhosis.  Somt.  writers  deny,  however,  that  such 
marked  contraction  can  take  place  in  cases  of  simple  albuminoid  disease 
of  the  kidney,  but  that  it  is  due  to  a  simultaneous  or  previously  existing 
cirrhotic  process.  With  rare  exceptions,  both  kidneys  are  involved  in 
lardaceous  disease.  Lardacein  has  been  obtained  from  the  affected 
structures. 

Symptoms. — There  is  also  much  diffei'ence  of  opinion  as  to  the  clinical 
signs  of  albuminoid  disease  implicating  the  kidneys,  and  some  writei-s 
maintain  that  they  are  very  variable  in  different  cases.  Sir  Grainger 
Stewart  affirms  that  when  the  disease  is  simple  and  uncomplicated,  he  has 
invariably  found  the  symptoms  distinct  and  uniform  throughout. 
There  is  polyuria,  the  urine  being  very  copious,  pale,  and  watery  ; 
and  of  low  specific  gravity,  varying  from  1005  to  1012  or  lOlo. 
The  reaction  is  said  to  be  nearly  neutral.  At  first  albumin  is 
either  absent  altogether,  or  is  present  only  in  very  small  quantity ; 
later  on  it  increases,  and  often  becomes  exceedingly  abundant ;  the 
amount  passed  on  successive  days  may  be  very  variable.  Pai^aglo- 
bulin  often  exceeds  the  serum-albumin.  Cases  have  been  described  in 
which  there  Avas  no  albuminuria  throughout,  and  Sir  Grainger  Stewai't 
states  that  this  happens  in  rare  instances.  The  urine  presents  little  or  no 
sediment,  but  thei-e  may  be  a  fine  white  deposit.  Very  few  casts  are 
present,  consisting  mainly  of  the  small  hyaline  and  finely  granular 
varieties  ;  there  may  be  some  epithelial  scales  upon  them,  or  these  may 
be  separate,  being  usually  wasted,  or  containing  oil-globules.  The 
epithelial  particles  occasionally  yield  the  reactions  of  albuminoid  material. 
Dropsy  is  absent,  or  almost  completely  absent,  throughout.  Cardiac 
changes  are  also  wanting  or  comparatively  slight ;  and  urtemic  pheno- 
mena are  rare.  Owing,  however,  to  the  frequent  association  of  albu- 
minoid disease  with  other  renal  changes,  the  symptoms  are  liable 
to  be  much  modified.  If  chronic  inflammatory  lesions  set  in,  the 
urine  becomes  much  diminished  in  quantity,  and  its  specific  gravity 
raised  ;  while  there  may  be  much  sediment,  with  numerous  large  hyaline 
and  granular  casts.  i)ropsy  also  supervenes,  and  may  be  very 
considerable,  this  symptom  likewise  occurring  in  cases  in  which 
albuminoid  disease  is  grafted  upon  previous  inflammatory  disease. 
There  will  usually  be  evidences  that  this  condition  affects  other 
organs  ;  and  its  general  symptoms  will  also  be  present,  often  to  a 
marked  degree. 

5.  Mixed  Forms. 

It  need  only  be  remarked  here  that  kidneys  ai-e  sometimes  met  with 
presenting  different  combinations  of  the  morbid  changes  just  described. 
Thus,  there  may  be  an  evident  combination  of  the  interstitial  and  tubal 
forms  of  disease ;  or  of  lardaceous  disease  with  either  of  these  varieties. 
As  already  stated,  fatty  changes  are  common  in  all  forms  of  Bright  s 
disease. 
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GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — The  existence  of  one  or  ofclier  form  of  chronic  Bright'.s 
disease  is  often  quite  evident  from  the  history  of  the  case ;  and  from 
the  symptoms  present,  the  characters  of  the  urine  being  especially  im- 
portant. Albuminuria  may  be  the  only  sign  of  renal  mischief,  and 
therefore  it  is  most  desirable  to  adopt  a  routine  practice  of  examining 
the  urine,  especially  if  an  individual  is  persistently  out  of  health  without 
any  obvious  cause,  or  suffers  habitually  from  dyspeptic  symptoms,  from 
headache  or  giddiness,  from  severe  nearalgia,  or  from  cardiac  disturb- 
ance. Of  course  it  must  be  remembered  that  albuminuria  may  be  due 
to  other  causes  besides  renal  disease,  and  especially  to  cardiac  disease 
obstructing  the  venous  circulation,  or  to  admixture  of  albuminous  fluids  ; 
and  also  that  this  sympt6m  may  be  absent  in  sei'ious  forms  of  kidney 
mischief.  Careful  microscopical  examination  is  necessary,  in  order  to 
discover  casts  or  renal  epithelium,  vv^hen  these  elements  are  present.  The 
ophthalmoscope  is  highly  important  in  diagnosis  in  some  cases,  and  its 
employment  has  not  infrequently  been  the  means  of  revealing  Bright's 
•disease  where  it  Avas  previously  unsuspected.  The  jDulse  also,  or  the 
signs  revealed  on  examination  of  the  heart,  often  draw  attention  to  the 
existence  of  renal  disease. 

The  diagnosis  between  the  different  varieties  of  chronic  Bright's 
disease  is  founded  wpon  the  conditions  under  which  they  severally  arise  ; 
and  upon  their  special  symptoms  and  pathological  effects,  which  have 
already  been  pointed  out.  The  stage  of  degenei'ation  of  the  kidney's,  and 
the  actual  changes  which  ai^e  going-  on,  can  often  be  determined  with 
much  accui'acy  by  a  careful  observation  of  the  microscopic  elements  in 
the  urine.  The  development  of  an  acute  inflammatory  affection,  or  of 
urjemic  symptoms,  in  the  course  of  chronic  Bright's  disease  not  pre- 
viously known  to  exist,  may  prove  very  puzzling.  The  i*ule  of  always 
•examining  the  urine  will  generally  lead  to  the  detection  of  the  renal 
affection  under  such  cii'cumstances. 

2.  Prognosis. — The  prognosis  in  chronic  Bright's  disease,  while 
■always  more  or  less  unfavourable,  differs  much  in  different  cases.  The 
termination  is  most  rapid  in  connection  Avith  the  large  white  kidney, 
but  much  will  dejDend  on  the  exact  nature  and  extent  of  the  changes  in 
the  kidneys,  as  revealed  by  the  urine.  Patients  suffering  from  this 
affection  may  live  for  many  years,  and  may  even  enjoy  comparatively 
good  health.  The  circumstances  which  render  the  prognosis  more  un- 
favourable are  a  prolonged  duration  of  the  disease ;  steady  diminution 
in  the  quantity  of  the  urine,  Avithout  corresponding  increase  in  density  ; 
(■xcessive  albuminuria,  Avith  abundant  granular  and  fatty  casts  or  oil- 
globules  ;  extensive  drop.sy,  Avith  serous  eff'usions;  obstinate  dryness 
of  the  skin  ;  marked  cardiac  hypertrophy  and  vascular  changes ;  per- 
sistent dyspepsia  or  disturbances  of  the  bowels ;  and  constant  pyrexia. 
It  is  remarkable,  however,  how  much  improvement  in  symptoms  may 
be  brought  about  in  some  apparently  hopeless  cases.  There  is  ahvays 
more  or  less  danger  of  the  supervention  of  urajmia ;  of  an  acute  exacer- 
Ijation  of  the  kidney  disease  ;  or  of  inflammatory  complications,  the  last- 
iuentioned  being  very  easily  set  up,  and  being  much  moi'e  grave  than  in 
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healthy  persons.  Patients  suffering  from  Bright's  disease  are  extremely 
Linfavourable  subjects  for  injuries  or  operations. 

3.  Treatment.— Chronic  J3right's  disease  requires  very  careful  and 
varied  management,  and  it  is  difficult  to  indicate  any  definite  line  of 
treatment  that  shall  be  applicable  to  all  its  forms.  At  the  same  time 
there  are  certain  broad  and  general  principles  to  be  followed,  to  which 
attention  will  now  be  directed. 

a.  It  is  very  important  to  find  out  the  cause  of  the  disease,  and  to 
avoid  or  remove  this  if  possible,  such  as  abuse  of  alcohol,  constant 
exposure,  or  suppuration  setting  up  albuminoid  di.sease.  b.  Hygienic 
and  dietetic  management  demands  careful  and  constant  attention.  In 
those  cases  in  which  there  is  merely  albuminuria  this  is  often  all  that 
is  needed.  The  patient  must  be  completely  clad  in  flannel  or  woollen 
material,  and  avoid  exposure,  especially  to  cold  and  wet,  as  Avell  as 
every  cause  likely  to  jHoduce  a  chill;  and  should. take  moderate 
exercise  daily,  but  any  undue  fatigue  or  exertion  should  be  avoided,  as 
-well  as  much  mental  work,  excitement,  or  worry.  If  possible,  a  residence 
in  a  tolerably  warm,  equable,  and  sheltered  district  is  advisable  ;  or  a 
temporary  change  to  such  a  locality  should  be  recommended,  especiallv 
dux'ing  the  colder  season.  A  sea-voyage  is  sometimes  highly  beneficifil 
in  cases  of  chronic  Bright's  disease  not  too  far  advanced.  It  is  very 
necessary  to  keep  up  a  free  action  of  the  skin,  by  means  of  -warm 
baths  with  friction,  or  it  may  even  be  advisable  to  employ  occasionally 
a  hot-air  or  Turkish  bath.  The  diet  requires  careful  supervision,  and 
should  be  of  a  simple  but  nutritious  and  digestible  kind,  though  it 
is  usually  necessary  to  restrict  more  or  less  the  consumption  of  nitro- 
genous elements  of  food,  and  in  some  cases  the  dietary  should  be  almost 
entirel}'-  vegetainan.  The  quantity  of  food  taken  should  also  be  limited 
to  "the  actual  needs  of  the  patient.  Every  case,  however,  must  be 
watched  and  dealt  with  on  its  own  merits,  and  when  the  cardio- vascular 
system  shows  signs  of  advancing  degeneration,  the  diet  needs  to  be 
more  generous,  with  a  fair  amount  of  meat.  Milk  may  usually  be  taken 
in  large  quantities ;  and  skimmed-milk  has  been  specially  recommended 
in  the  treatment  of  chronic  Bright's  disease.  I  am  acquainted  with  more 
than  one  case  in  which  remarkable  benefit  was  derived  from  the  prolonged 
use  of  an  absolute  milk  diet.  Dr.  Embleton  found  that  some  of  the  milk 
may  be  taken  as  curds  and  whej'.  It  is  best  to  begin  with  skimmed- 
milk,  as  this  is  more  likely  to  agree,  and  gradually  to  replace  it 
with  unskimmed-milk.  Alcoholic  stimulants  had  better  be  avoided, 
as  a  rule,  but  light  wines  in  moderation,  or  a  glass  of  good  bitter 
ale,  do  good  in  some  cases.  Tea  and  coffee  are  usually  injurious, 
and  must  be  given  up.  The  bowels  must  be  kept  well-opened  daily ; 
and  the  digestive  functions  maintained  in  good  order,  c.  Treatment 
directed  to  the  constitutional  condition,  and  the  state  of  the  blood,  is  of 
the  xitmost  value.  The  administration  of  iron,  regulai'ly  and  perse- 
veringly  carried  out,  often  produces  the  most  beneficial  results,  in 
the  way  of  improving  the  condition  of  the  blood  and  general  system. 
If  it  can  be  taken,  the  tincture  of  pei'chloride  is  the  best  preparation, 
but  the  saccharated  carbonate,  reduced  iron,  syrup  of  iodide  or 
phosphate,  ammonio-citrate,  tincture  of  acetate,  or  citj-ate  of  iron  and 
quinine  are  also  very  useful.  Among  other  conditions  affecting  the 
constitution  which  require  special  attention  in  chronic  Bright's  disease 
are  phthisis;  albuminoid  disease;  gout;  and  saturnism,  d.  Some 
authoi'ities  consider  it  desirable  to  diminish  the  amount  of  albumin 
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discharged  in  cases  of  Briglit's  disease,  by  means  of  the  agents  pre- 
viously mentioned,  e.  Dropsy  is  one  of  the  principal  symptoms  calling 
for  interference  in  a  large  proportion  of  cases  of  chronic  Bright's  disease. 
Purgatives  and  baths  are  to  be  chiefly  relied  upon  for  its  removal. 
Among  the  former,  compound  jalap  powder,  elateriiira  or  elaterin,  and 
gamboge  are  the  most  serviceable.  Jaborandi  or  subcutaneous  injection 
of  pilocarpine  may  also  be  of  the  greatest  use  as  diaphoretics.  Some 
practitioners  give  solution  of  acetate  of  ammonium  freely  with  iron,  to 
act  upon  the  skin ;  others  recommend  James's  or  Dover's  powder. 
Opinions  are  much  divided  with  regard  to  diuretics,  both  as  to  the 
propriety  of  giving  them,  and  as  to  those  which  are  most  efficacious. 
In  my  experience  they  certainly  have  not  proved  of  much  use  as  a  rule, 
and  may  do  considerable  harm.  Copaiba  or  its  resin,  and  caffeine  have 
been  used  with  advantage  in  some  cases.  Dr.  Leech  has  found  the  best 
results  from  saline  diuretics,  especially  tartrate,  bitartrate,  and  acetate  of 
potassiuna.  From  iodide  of  potassium  he  has  obtained  no  definite 
effects.  Digitalis  and  cafein  he  found  much  less  useful  than  in  cardiac 
dropsy.  The  inhalation  of  oil  of  juniper  appeared  to  give  better  results 
than  its  administration  by  the  month.  In  extreme  dropsy  acupuncture, 
the  use  of  Southey's  trochars,  or  free  incisions  into  the  skin  of  the  legs 
or  scrotum  may  be  required.  Great  care  is  necessary  when  carrying 
out  these  measures,  in  order  to  guard  against  erysipelas,  which  may  be 
prevented  by  frequently  changed  antiseptic  applications  ;  and  by 
sponging  the  parts  thoroughly  before  each  application  is  made.  Par- 
ticular care  is  needed  to  avoid  pressure  upon  dropsical  parts,  or  theii- 
irritation  by  the  contact  of  urine.  It  may  become  necessary  to  empty 
sei^ous  cavities  by  paracentesis.  Among  other  symptoms  which  are 
likely  to  require  treatment  in  the  course  of  chronic  Bright's  disease  are 
those  of  dyspepsia;  vomiting  ;  derangement  of  the  bowels  ;  cardiac  and 
vascular  disturbances  ;  haemorrhages  ;  headache,  vertigo,  or  neuralgia  ; 
and  urtemic  phenomena.  ISTitro-glycerine  has  been  specially  recom- 
mended to  relieve  arterial  tension  in  chronic  renal  disease.  Iodide  of 
potassium  has  been  also  given,  with  the  view  of  diminishing  the  cardiac 
action,  and  checking  hyperplasia  of  the  interstitial  tissxie  in  the  granular 
kidney.  Bichloride  of  mercury  in  minute  doses,  and  double  chloi-ide  of 
gold  and  sodium,  have  been  advocated  for  the  latter  purpose.  Hremor- 
rhages  may  prove  very  troublesome,  and  loss  of  blood  from  severe 
epistaxis  may  necessitate  transfusion.  The  remarks  made  under  acute 
Bright's  disease  with  reference  to  inflammatory  complications  apply 
equally  to  the  chronic  forms  of  the  disease.  /.  It  is  necessary  to  warn 
patients  suffering  from  chronic  Bright's  disease  against  the  dangers  to 
which  they  are  exposed  ;  and  to  impress  ujDon  them  the  necessity  of 
paying  strict  attention  to  the  hygienic  matters  already  mentioned. 
Should  cardiac  hy^sertrophy  be  set  up,  with  changes  in  the  vessels,  the 
special  dangei'  of  the  occurrence  of  cerebral  haemorrhage  should  be 
borne  in  mind. 
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CHAPTER  LXVr. 
ON  CERTAIN  EARE   DISEASES   OF  THE  KIDNEYS. 

■4 

I.  CANCEROUS  AND  OTHER  GROWTHS.  1 

.Etiology  and  Pathology. — Of  rare  occurrence,  renal  cancer  ma,y  be 
primary  or  secondary.    It  is  most  frequent  in  very  young  children,  or  in  i 
elderly  people  ;  and  in  males.    The  variety  met  with  is  in  the  large  < 
majority  of  cases  enceplialoid ;  in  exceptional  cases  schirrus  and  colloid 
have  been  noticed,  or  papilloma  or  epithelioma  in  connection  with  the 
mucous  membrane  of  the  renal  pelvis,  the  last-mentioned  being  very 
rare.    Mixed  growths  are  sometimes  observed,  the  most  frequent  being 
a  combination  of  encephaloid  with  sarcoma.    Fatty  cancer  {carcinovia  ' 
lipomatos2im)  has  been  described  in  rare  instances.    A  malignant  growth 
in  the  kidney  is  always  in  the  nodular  form  when  secondary;  but  wlien  j 
primary  it  may  be  either  nodular  or  infilti-ated.    Secondary  cancer  does  | 
not  attain  any  large  size ;  but  primary  cancer  frequently  grows  to  ■ 
enormous  dimensions,  usually  giving  rise  to  an  irx^egular  tumour.    The  J 
consistence  varies  considerably,  being  sometimes  very  soft  and  almost  | 
fluctuating,  while  it  is  rax'ely  uniform  throughout.    Hiemori-hage,  soften-  ; 
ing,  degeneration,  or  suppuration  are  liable  to  occur  in  the  growth.  ' 
The  part  of  the  kidney  which  is  not  imjalicated  is  generally  atrophied  | 
from  pressure,  or  otherwise  altered.    Thickening  of  the  capsule,  and  *J 
adhesions  to  neighbouring  parts  are  generally  observed  ;  while  adjoining 
structures  ai'e  fi'equently  compressed,  displaced,  or  destroyed  by  pressure,  - 
the  colon  always  lying  in  front  of  the  tumour.    The  pelvis  of  the  kidney  ^ 
and  the  ureter  are  often  involved.    In  the  great  majority  of  cases  only 
one  kidney  is  affected,  especially  the  left.     Secondary  deposits  are  i 
common,  especially  in  the  neighbouring  glands ;  and  the  growth  may  ' 
invade  the  vena  azj-gos  or  inferior  vena  cava,  portions  of  it  being  thus  , 
conveyed  into  the  general  circulation.  j 
Symptoms. — The  important  clinical  signs  of  renal  cancer  are  severe  ^ij 
pain  in  the  lumbar  region,  generally  shooting  towards  the  hypochondrium 
and  thigh  or  in  some  other  direction,  and  subject  to  remissions  or  inter- 
missions;  marked  tenderness;  hsematuria,  in  many  cases  profuse  and  1; 
irregularly  intermittent,  occurring  without  any  obvious  cause;  and  the  \ 
presence  of  a  renal  tumour.    The  special  characters  of  this  tumour  arc  the  ! 
rapidity  of  its  growth,  and  the  great  size  which  it  may  attain,  especially 
in  children ;  its  absolute  immobility ;  as  a  rule  its  irregularly  lobular  \ 
feel ;  and  its  more  or  less  firm  though  unequal  consistence.  Occasionally 
there  is  an  obscure  sense  of  fluctuation  over  portions  of  the  tumour.  In 
some  cases  the  superficial  veins  over  it  are  much  enlarged  ;  and  it  has  been 
kaown  to  present  pulsation.    Symptoms  may  arise  from  the  interference 
of  the  growth  with  surrounding  structures.    Acute  intestinal  obstruc- 
tion may  i-esult  from  pressure;   and  dilatation  of  the   stomach  has 
followed  compression  of  the  duodenum.    The  detection  of  cancer-cells  in 
the  urine  has  been  considered  important  in  diagnosis,  bat  several  excel- 
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lent  observers  deny  the  possibility  of  recognizing  these  structures. 
Marked  emaciation  and  debility,  with  signs  of  the  cancerous  cachexia, 
are  frequently  observed ;  and  there  may  be  evidences  of  cancer  in  other 
parts  of  the  body.  The  course  of  the  disease  is  very  rapid  in  children, 
but  comparatively  chronic  in  adults.  There  may  be  no  symptoms  in 
secondary  cases. 

Many  of  the  growths  foi'merly  recognized  as  cancerous  are  now 
referred  to  the  class  of  sarcomata,  and  amongst  the  varieties  described 
are  adeno-sarcoma,  glioma,  myosarcoma,  and  melanotic  sarcoma.  They 
liave  been  classed  as  congenital  and  adult ;  and  are  either  extra-renal, 
spreading  to  the  kidney  from  without,  or  sub-capsular,  originating  imme- 
diately beneath  the  capsule.  Other  growths  very  exceptionally  found 
in  the  kidneys  are  osseous  tumours;  fibroma;  lijDoma;  enchondroma; 
xidenoma  and  lymphadenoma ;  and  syphilitic  gummata.  Some  of  these 
may  form  an  evident  tumour. 

II.  TUBERCULAR  DISEASE— SCROFULOUS  KID^TET. 

SItiology  and  Pathology. — There  are  three  classes  of  cases  in  which 
tubercle  is  found  in  connection  with  the  urinary  apparatus,  namely : — 
1.  As  a  part  of  acute  miliary  tuberculosis,  the  kidneys  being  studded  with 
grey  gTanulations.  2.  Secondary  to  tubercular  disease  of  the  lungs  or 
■other  organs,  when  it  does  not  usually  give  rise  to  any  prominent  local 
symptoms.  3.  As  a  prwna;-?/ foi'mation,  generally  involving  the  kidneys, 
their  pelves  and  ureters,  tlie  bladder,  and  sometimes  the  urethra  ;  and 
being  not  uncommonly  associated  in  the  male  with  tubercle  in  the 
prostate  gland,  testes,  or  vesiculfe  seminales.  The  last  constitutes  much 
the  most  important  group  of  cases.  In  the  kidneys  tubercle  is  seen  at 
first  in  the  form  of  grey  or  yellow  nodules,  occupying  the  cortex,  which 
afterwards  coalesce,  become  caseous,  and  break  down,  forming  irregular 
abscess-like  cavities,  which  burst  into  the  urinary  passages,  discharging- 
disintegrated  tuberculous  matter  and  pus.  Generally  both  kidneys  are 
implicated  ;  and  they  are  frequently  extensively  or  completely  destroyed. 
In  the  renal  2Delvis  andui-eter  the  growth  starts  in  the  submucous  tissue, 
where  it  forms  granules,  and  ultimately  inflammation  of  the  overlying 
membrane  is  excited,  ending  often  in  extensive  ulceration  and  destruction. 
Occasionally  one  ureter  becomes  completely  rigid,  and  its  canal  is  blocked 
up,  leading  to  pyo-nephrosis.  Tubercle  bacilli  have  been  detected  in 
•connection  with  the  tubercular  lesions. 

Symptoms. — During  the  early  period  primary  renal  tuberculosis  may 
'be  indicated  by  a  dull  pain  in  the  region  of  the  kidneys,  with  frequent 
micturition.  The  important  symptoms,  however,  are  those  of  chi-onic 
pyelitis  or  pyo-nephrosis,  often  associated  with  symptoms  of  cystitis  ; 
great  wasting,  debility,  and  hectic  fever  ;  and  in  time  signs  of  implication 
•of  the  lungs,  intestines,  or  other  organs.  The  urine  is  almost  always 
deficient;  slightly  acid;  and  contains  abundance  of  pus,  frequently  a 
little  blood,  but  not  any  large  quantity,  extra-renal  epithelium  cells, 
much  granular  detritus,  and  in  some  cases  connective  tissue  or  elastic 
fibres.  Tubercle  bacilli  have  also  been  found  in  the  discharges.  If  the 
ureter  is  blocked  up,  a  painful  fluctuating  tumour  forms  in  the  cox'res- 
ponding  renal  region,  which  may  subside,  with  coincident  appearance  of 
abundant  pus  in  the  urine,  should  the  obstruction  be  removed.  Urosmia 
is  liable  to  ari.se  if  both  kidneys  are  affected  with  tubercular  disease. 
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III.  PARASITIC  GROWTHS. 

1.  Occasionally  one  kidney,  especially  the  left,  is  the  seat  of  a  hydatid 
Uimour,  which  may  ultimately  attain  a  great  size.  It  tends  to  burst  more 
IDarticulai'ly  into  the  renal  passag-es,  its  contents  escaping  -with  the 
urine  ;  very  rarely  it  opens  in  some  other  direction ;  or  it  may  undergo 
any  of  the  changes  to  which  hydatid-cysts  are  liable. 

Symptoms. — There  may  be  none  throughout.  The  most  prominent 
sign  of  hj'datid  disease  of  the  kidney  is  the  existence  of  a  renal  tumour; 
rounded  in  form,  though  often  somewhat  irregular  and  lobulated ; 
having  an  elastic  or  more  or  less  fluctuating  feel  ;  and  occasionally 
yielding  hydatid-fremitus.  As  a  rule  there  are  no  renal  symptoms. 
Should  the  cyst  burst  into  the  urinary  jiassages,  important  symptoms 
generally  arise,  namely,  those  of  one,  or  more  commonly  of  several 
intermittent  attacks  of  nephritic  colic,  due  to  the  escape  of  the  vesicles 
by  the  ureters  ;  preceded  by  a  sharp  pain  in  the  renal  region,  and 
occasionally  by  a  sense  of  something  having  burst;  andfolloAved  by  signs 
of  the  passage  of  the  hydatids  along  the  urethra,  that  is,  by  great  pain 
to  the  end  of  the  penis,  and  constant  desire  to  pass  urine,  with  more  or 
less  retention  ;  and  finally  by  the  appearance  of  the  vesicles  or  their 
remains  iu  the  urine,  frequently  accompanied  by  some  blood  or  pus. 
Occasionally  a  cj^st  blocks  the  ureter,  and  thus  leads  to  hydro- 
nephi'osis.  Inflammatory  symptoms  ai'ise  should  a  hydatid  tumour 
become  inflamed  ;  or  various  phenomena  may  occur  from  its  rupture  in 
different  directions. 

2.  The  cysticercxis  celhiloscc  has  been  found  in  the  kidneys. 

3.  The  following  entozoa  are  met  with  occasionally  in  connection  with 
the  urinarv  org'ans : — a.  Bilharzia  hcematohia.  This  worm  is  found  in  some 
other  structures,  but  is  most  injiirious  in  connection  with  the  bladder, 
ureter,  and  pelvis  of  the  kidney,  being  deposited  in  the  minute  veins  of 
the  mucous  membrane  lining  these  parts.  It  belongs  to  the  trernatoda, 
being  about  3  or  4  lines  long,  of  soft  texture,  and  bisexual.  The  morbid 
eifects  which  it  may  occasion  are  hasmaturia,  it  being,  as  previously 
stated,  regarded  as  the  cause  of  the  endemic  hcematuria  of  certain  hot 
countries  ;  the  formation  of  raised,  injected,  and  ecchymotic  patches  on 
the  mucous  membrane  ;  local  inflammation  ending  in  suppuration ; 

*  obstruction  of  the  ureters,  with  consequent  hydronephrosis  or  pyo- 
nephrosis ;  and  the  formation  of  calculi,  owing  to  the  masses  of  ova  form- 
ing a  nucleus  for  urinary  deposits,  h.  Strongyhis  gigans.  This  is  a 
nematoid  worm,  resembling  in  general  characters  the  nscaris  himhricoides, 
but  being  much  larger,  having  a  reddish  colour,  and  presenting  six 
nodular  papilla^  about  the  mouth.  It  is  found  in  the  kidney  and  urinary 
passages,  and  necessarily  tends  to  give  rise  to  considerable  local' 
disturbance,  but  of  no  definite  character,  c.  Pentastoma  denticuJatvm. 
Supposed  to  be  the  larva  of  a  worm,  this  appears  as  a  A-ery  minute 
encysted  parasite,  1|  lines  long,  club-shaped,  with  a  double  pair  of  hooks, 
and  devoid  of  sexual  oi^gans.  d.  Filaria  sanguinis  hominis.  This 
parasite  has  already  been  fully  considered,  in  its  relation  to  chyluria 
and  heematuria. 
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IV.  CYSTIC  DISEASE. 

Sir  William  Robei'ts  describes  tbe  following  varieties  of  cysts  -whicli 
may  be  met  with  in  connection  with  the  kidney  : — I.  Scattered  cysts  in 
kidneys  otherwise  healthy,  which  now  and  then  attain  a  great  size,  so 
as  to  form  a  fluctnating  tumour.  2.  Disseminated  cysts  in  the  atrophic 
form  of  chronic  Bright's  disease.  3.  Congenital  cystic  degeneration. 
4.  General  cystic  degeneration  in  adults.  The  last-mentioned  condition 
affects  both  organs,  but  to  different  degrees.  They  become  much,  en- 
larged, and  are  converted  into  a  mass  of  closely  aggregated  but  distinct 
cysts,  lodged  in  an  abundant  matrix  of  connective  tissue  ;  varying  much, 
in  size  ;  and  containing  either  a  limpid  yellowisb  or  reddish  serum,  or 
a  gelatinous  substance,  Avhich  yields  albumen  but  not  urinary  ingre- 
dients ;  subsequently  other  materials  are  often  added.  The  renal  tissue 
is  partially  or  almost  completely  destroyed.  The  cysts  do  not  as  a  rule 
open  into  the  peHis,  which,  with  the  ureter  and  bladder,  is  usually 
quite  healthy.  As  to  the  origin  of  these  cysts,  they  have  been  attributed 
to  dilatation  of  the  Malpighian  capsules ;  or  to  distension  of  limited 
portions  of  the  tubules,  which  have  become  obstructed  at  each  end. 
During  life  this  cystic  degeneration  may  give  rise  to  a  renal  tumour, 
which  is  sometimes  extremely  large.  The  urine  is  occasionally  increased 
in  quantity,  and  is  generally  of  low  specific  gravity.  The  fatal  termina- 
tion is  often  iDreceded  by  urtemic  symptoms. 

V.  HYDRONEPHROSIS— DROPSY  OF  THE  KIDJTEY. 

Hydronephi-osis  may  result  froin  any  condition  obstructing'  the  ureter. 
It  is  frequently  congenital.  Subsequently  it  may  arise  from  rupture  of 
the  ureter  due  to  injury ;  impaction  of  a  calculus  or  other  body  in  its 
interior ;  organic  changes  in  its  walls  leading  to  stricture,  sucb  as  ulcera- 
tion followed  by  cicatrization  ;  or  external  pi^essure  upon  it  by  a  tumour. 
As  the  result  of  this  obstruction,  the  renal  pelvis  and  the  portion  of  the 
ureter  above  the  impediment  become  dilated  from  accumulation  of  urine  ; 
this  collection  subsequently  causes  flattening  of  the  papillse,  and  gradual 
compression  and  atrophy  of  the  pyramids  of  the  kidney,  followed  by 
wasting  of  the  cortex,  with  distension  of  the  capsule,  until  ultimately 
nothing  may  be  left  but  a  membranous  sac  containing  fluid,  either  single 
or  divided  into  chambers,  and  sometimes  attaining  an  enormous  size. 
The  fluid  consists  usually  of  altered  urine,  this  being  muchmoi^e  watery 
than  the  normal  secretion,  almost  always  a  little  albuminous,  and  some- 
times pi'esenting  an  admixture  of  blood,  pus,  or  epithelium.  As  a  rule 
only  one  kidney  is  affected,  while  the  healthy  organ  becomes  hyper- 
frophicd. 

Symptoms. — Evidence  of  the  existence  of  some  cause  likely  to  give 
rise  to  obstruction  of  the  ureter  may  help  in  the  recognition  of 
Iiydronephrosis.  The  only  positive  sign,  howevei",  is  the  development 
of  a  painless,  soft,  and  more  or  less  fluctuating  renal  tumour,  which 
•ometimes  feels  lobulated  ;  unaccompanied  with  any  unusual  character's 
of  the  urine.  Occasionally  the  obsti'uction  is  removed,  and  the  tumour 
suddenly  subsides,  witli  simultaneous  copious  dischai'ge  of  urine,  which 
is  highly  characteristic  ;  the  sac  may  afterwards  shrivel  up.    It  may  be 
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necessary  for  diagnostic  purposes  to  use  an  exploratory  trochar  or  the 
aspirateur.  The  tumour  may  occasion  symptoms  by  pressing  on  sur- 
rounding structures.  It  is  a  curious  fact  that  in  cases  of  double 
hydronephrosis  ura^mic  symptoms  do  not  arise  for  a  considerable  time, 
and  they  are  then  of  an  indefinite  kind.  Most  cases  ultimately  tenninate 
fatally  in  various  ways.  In  extremely  rai^e  instances  the  sac  ruptures 
spontaneously. 

VI.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — In  most  of  the  rare  affections  just  considered,  the 
chief  matter  in  diagnosis  is  to  determine  the  nature  of  a  renal  enlarge- 
ment or  inmour.  It  will  be  well,  therefore,  to  enumerate  all 
the  conditions  to  which,  such  enlargement  might  be  due,  and  they 
include  o-enal  abscess;  pyonephrosis;  perinephritis;  hydronephrosis;  a 
cancerotis  or  other  groivth ;  hydatid  disease ;  or  cystic  degeneration  of  the 
liidney.  The  distinctive  features  of  these  morbid  conditions  have  been 
sufficiently  pointed  oat  in  their  several  descriptions,  the  characters  of 
the  enlargement,  as  well  as  those  of  the  urine,  being  impoi'tant  elements 
in  diagnosis.  It  may  be  requisite  to  employ  an  exploratory  trochar  or 
the  aspirateur  before  any  positive  conclusion  can  be  arrived  at.  The 
tumour  may  become  so  large  as  to  fill  the  abdomen,  so  that  it  becomes 
impossible,  except  by  the  history,  to  recognize  its  origin;  and  when 
due  to  an  accumulation  of  fluid,  it  may  come  to  simulate  ascites.  A 
very  large  renal  calculus  may  occasionally  be  felt  through  the  abdominal 
Avail.  A  renal  tumour  may  be  mistaken  for  one  associated  with  the 
ovary,  uterus,  supra-renal  capsule,  liver,  s^^leen,  or  absorbent  glands  ;  for 
a  growth  springing  from  the  bony  framewoi'k  ;  or  for  an  accumulation 
of  forces  in  the  intestines. 

2.  Prognosis. — The  prognosis  of  most  of  the  diseases  described  in  this 
chapter  is  very  unfavourable.  Cancer  is  necessarily  fatal.  Accumula- 
tions of  fluid  in  connection  with  the  kidneys,  especially  if  of  a  purulent 
nature,  are  exceedingly  dangerous,  owing  to  their  effects  upon  the 
renal  structure  ;  the  constitutional  disturbance  which  they  often  set  up  ; 
and  the  dangers  of  the  supervention  of  uramiia,  or  of  the  dischai'ge  of 
the  fluid  into  the  abdominal  cavity. 

3.  Treatment. — If  anything  can  be  done  for  the  rarer  forms  of 
kidney  disease  now  under  consideration,  some  surgical  measure  is 
generally  called  for.  In  hydronephrosis  the  first  principle  is  to  endeavour 
to  remove  any  obstruction  which  causes  the  retention  of  urine,  and 
frequent  manipulation  or  shampooing  over  the  renal  region  has  some- 
times been  found  effectual  for  this  purpose.  If  this  does  not  succeed, 
and  there  are  indications  of  danger,  tapping  must  be  resorted  to,  by 
means  of  the  aspirateur  or  a  small  trochar,  and  the  operation  should  be 
repeated  if  necessary.  Hydatid  tumour  must  be  treated  in  the  same 
manner  as  hydatid  disease  of  the  liver.  The  removal  of  the  kidney  for 
cancer  or  other  solid  tumour  has  been  performed.  Tubercular  p>j/elitis 
requires  similar  treatment  to  that  of  other  forms  of  this  disease,  the 
constitutional  condition  being  attended  to  at  the  same  time,  and  local 
symptoms  dealt  with  according  to  their  nature.  How  far  operative 
interference  is  justified  must  be  determined  by  the  circumstances  of  each 
particular  case. 
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CHAPTER  LXVII. 

URINARY  CALCULUS  AND  GRAVEL. 

Tiiii:  full  consideration  of  this  subject  comes  more  appropriately  within 
the  scope  of  surgical  works,  and  here  it  is  only  intended  to  give  a  brief 
outline  of  its  main  facts.  By  gravel  is  meant  very  small  concretions, 
which  are  often  passed  in  the  urine  in  large  numbers. 

Varieties  and  Characters  of  Urinary  Calculi. — 1.  Uric  acid. — 
This  is  very  common,  both  in  the  form  of  calculi  and  gravel,  being 
especially  associated  with  the  gouty  diathesis,  and  hence  occurring 
mainly  in  elderly  persons,  and  among  the  well-to-do  classes.  The  con- 
cretions ai-e  formed,  in  very  acid,  high-coloured,  concentrated  urine. 
They  are  hard  ;  heavy  ;  minutely  tubercular  or  smooth  on  the  surface  ; 
generally  oval  and  compressed;  as  a  rule  small  or  of  moderate  size  ;  and 
variously  coloured  by  urinary  pigments.  There  may  be  several  uric  acid 
calculi.  2.  Urates,  chiefly  consisting  of  urate  of  ammonium  or  sodium. 
These  form  soft,  irregalar  concretions,  which  are  deposited  from  acid 
urine,  almost  always  in  the  kidneys,  and  neai'ly  limited  to  young  children. 
They  are  soluble  in  hot  water.  3.  Oxalate  of  lime  or  Mulberry  calculus. 
— This  variety  is  characterized  by  the  surface  being  rough  and  tuber- 
culated,  like  a  mulberry.  The  calculus  is  of  moderate  size ;  generally 
spherical ;  very  hard ;  and  dark  brown  or  almost  black  in  colour. 
4.  Phosphatic  calculi. — The  important  variety  is  the  fusible  calculus,  con- 
sisting of  a  mixture  of  calcic  and  ammonio-magnesic  phosphates.  It  is 
almost  always  formed  in  the  bladder,  and  on  a  nucleus  of  some  other 
material.  There  is  no  limit  to  the  size  to  which  it  may  attain.  The 
texture  is  loose  and  friable,  easily  breaking  down,  and  presenting  a 
chalky  or  earthy  appearance.  Crystals  of  triple  phosphate  often  stud 
the  surface.  By  heating  with  the  blow-pipe,  this  calculus  fuses  into  an 
enamel-like  material.  Another  rare  variety  is  the  basic  pliosjoliate  of 
lime  or  bone-earth  calculus,  which  is  very  white,  chalky-looking,  and 
soft.  The  exceptional  urinary  calculi  include: — 5.  Carbonate  of  lime. 
6.  Cystine,  usually  ovate  ;  yellow,  but  changing  to  pale  green  on  long- 
exposure  to  light ;  lustrous  ;  mammillated  on  the  surface ;  friable  and 
soft.  7.  Xanthine.  8.  Fatty  or  saponaceous  concretions — urostealith. 
9.  Fibrinous  and  hlootl-concretions.  10.  Alternating,  consisting  of  alter- 
nate layers  of  two  or  more  primary  deposits.  11.  Indigo,  once  found  by 
Dr.  Ord. 

Pathology  and  Anatomical  Characters. — Most  of  the  calculi 
mentioned  are  of  renal  origin,  being  derived  fi-om  a  deposit  from  the 
urine  as  it  is  first  excreted,  and  being  formed  either  within  the  tubules 
of  the  kidney,  in  its  pelvis,  or  in  the  inf  undibula.  Such  concretions  are 
termed  primary  calculi,  and  the  theories  as  to  the  cause  of  their  foi^mation 
are  : — 1.  The  presence  of  excess  of  certain  normal  ingredients  in  the 
urine  (uric  acid,  oxalates,  etc.)  ,  or  of  some  sparingly-soluble  abnormal 
ingredient  (cystine,  xanthine).  2.  Certain  conditions  of  the  urine 
diminishing  its  solvent  power  over  some  of  its  constituents,  such  as 
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excessive  acidity,  or  deficiency  of  chloride  of  sodium  and  alkaline  phos- 
phates, diminishing  the  solubility  of  uric  acid  and  urates;  or  alkalinity 
from  fixed  alkali  leading  to  a  deposit  of  bone-earth  phosphate,  or  of 
carbonate  of  lime.  3.  The  presence  of  some  body  likely  to  form  a 
nucleus  for  deposits,  for  example,  a  clot  of  blood,  ova  of  entozoa,  or  little 
clumps  of  urate  of  sodium.  4.  The  presence  of  mucus  or  other  colloid 
siTbstance  in  some  part  of  the  renal  apparatus,  causing  precipitation  of 
urates  or  oxalate  of  lime  in  a  globular  form,  intimately  mixed  with  the 
animal  matter,  and  thus  forming  a  nucleus  for  further  deposit.  The 
mixed  j^^wsjjiliaHc  calculus  is  almost  always  formed  in  the  bladder,  and 
results  from  decomposition  of  the  urine,  which  becomes  ammoniacal, 
this  condition  being,  as  already  explained,  favourable  for  the  deposition 
of  earthy  phosphates,  which  ai^e  often  mixed  with  a  little  urate  of 
ammonium  and  carbonate  of  lime.  Hence  it  is  described  as  a  secondary 
calculus,  and  the  deposit  alwaj's  takes  place  on  some  nucleus,  this  being 
generally  itself  a  calculus  which  has  passed  into  the  bladder.  Should 
the  urine  be  retained  in  the  renal  pelvis  until  it  becomes  ammoniacal,  a 
phosphatic  calculus  may  form  there. 

In  structure  a  urinary  calculus  usually  consists  of  a  central  nucleus, 
surrounded  by  the  body,  and  outside  all  there  may  be  a  phosphatic  crust. 
The  nucleus  may  or  may  not  be  of  the  same  composition  as  the  rest  of 
the  stone  ;  or  sometimes  it  consists  of  some  foreign  body,  or  of  mucus 
or  blood.  A  section  generally  shows  a  stratified  arrangement,  but  it  may 
be  partly  or  entirely  i^adiated.  Blended  into  the  structure  of  urinary 
calculi  there  is  always  a  little  organic  matter,  including  mucus,  epithe- 
lium, pus,  or  pigment. 

The  morbid  effects  liable  to  be  produced  by  renal  calculus  are : — 
1.  Haemorrhage,  from  direct  injury  to  some  part  of  the  urinary  appa- 
ratus. 2.  Renal  congestion ;  or  inflammation  ending  in  abscess.  3.  Pye- 
litis or  pyonephrosis.  4.  Hydronephrosis  and  renal  atroijhy,  as  the  result 
of  imjDaction  in  the  ureter.  5.  Cystitis.  Occasionally  urinary  calculi 
become  lodged  in  cysts  or  pouches,  and  give  rise  to  no  further  trouble. 
It  sometimes  happens  that  one  ureter  is  already  occluded,  and  a  stone 
lodges  in  the  pervious  one,  leading  to  complete  suppression  of  urine, 
with  ccmsequent  iir^mia.  Very  rarely  a  calculus  makes  its  way  out  of 
the  renal  appai-atus  into  other  parts,  such  as  into  the  peritoneum  or 
the  intestine. 

Symptoms. — The  clinical  signs  of  urinary  calculus  are  chiefly  the 
consequence  of  the  effects  above  mentioned,  and  need  not  be  de.scribed 
here.  It  is  only  requisite  to  point  out  what  symptoms  are  suggestive 
of  the  lodgment  of  a  stone  in  the  kidney  or  its  pelvis  ;  and  to  describe 
those  which  are  characteristic  of'  its  passage  along  the  ureter  to  the 
bladder. 

The  symptoms  of  calculus  in  the  kidney  are  pain  over  either  renal 
region,  of  a  dull,  aching  character,  but  also  frequently  shooting  towards 
the  testis  and  thigh  ;  pain  at  the  end  of  the  penis ;  frequent  micturition  ; 
and  the  presence  in  the  tirine  of  blood,  pus,  epithelium  from  the  renal 
P'elvis  and  infundibula,  or  of  abundant  unorganized  sediments,  such  as 
uric  acid  or  oxalates.  These  phenomena  are  usually  aggravated  by 
anything  which  disturbs  the  position  of  the  calculus,  especially  by 
violent  exercise  or  jolting,  after  which  the  symptoms  often  assume  the 
characters  of  nephritic  colic,  this  in  its  typical  form  being  due  to  the 
passage  of  a  calculus  along  the  ureter  to  the  bladder.  A  large  calculus 
in  connection  with  the  kidney  can  occasionally  be  felt  through  the 
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abdominal  wall.  Nephritic  colic  is  characterized  by  sudden  excruciating 
pain  in  one  renal  region,  shooting  in  various  directions,  but  especially 
towards  the  hypogastrium,  testis,  end  of  the  penis,  and  inside  of  the 
thigh ;  great  restlessness,  the  patient  tossing  about  in  all  directions  in 
order  to  try  to  obtain  relief ;  constant  desire  to  micturate,  the  urine, 
however,  being  very  scanty  or  almost  suppressed,  any  that  may  be  passed 
being  high-coloured,  often  bloody,  and  discharged  in  drops  with  mnch 
burning  pain;  retraction  of  the  testicles  ;  rigors,  collapse  and  faintness, 
with  cold  clammy  sweats,  and  a  very  feeble  pulse  ;  generally  distressing 
nausea  and  vomiting ;  great  anxiety  ;  and  sometimes  spasmodic  move- 
ments of  certain  muscles,  or  general  convulsions.  The  attack  lasts  a 
variable  time,  there  being  commonly  temporary  remissions,  and  if  the 
calculus  reaches  the  bladder,  the  symptoms  usually  subside  with  equal 
.suddenness,  affording  a  sense  of  intense  relief,  and  the  patient  may  be 
•conscious  -of  a  feeling  as  if  something  had  fallen  into  the  bladder.  If 
the  attack  lasts  for  some  time,  more  or  less  pyrexia  is  liable  to  be 
set  up. 

Diagnosis. — Patients  often  complain  of  jjain  in  the  renal  region,  and 
imagine  that  they  are  suffering  from  gravel  or  stone,  but  such  pain  is 
■commonly  due  to  extra-renal  conditions,  such  as  myalgia,  neuralgia, 
accumulations  in  the  colon,  or  other  causes.  Should  there  be  reason  to 
suspect  the  existence  of  a  renal  calctihis,  careful  and  relocated  examina- 
tion of  the  urine  must  be  made,  particularly  for  uric  acid  and  oxalates, 
for  epithelium  from  the  urinary  passages,  or  for  traces  of  blood  or  pus  ; 
and  it  may  be  well  to  do  this  after  the  jDatient  has  taken  some  severe 
exercise.  In  some  cases  the  indications  of  its  presence  are  clear 
enough.  As  a  rule  nephritic  colic  is  easy  to  diagnose,  but  the  same 
symptoms  may  result  from  the  transit  of  a  blood-clot  or  of  a  hydatid 
vesicle.  An  attack  may  also  be  simulated  by  the  passage  of  a  gall- 
stone ;  by  severe  neuralgia;  or  by  intestinal  colic.  When  a  stone 
reaches  the  bladder,  it  can  usually  be  discovered  by  surgical  examina- 
tion. If  there  is  good  reason  to  laelieve  that  a  renal  calculus  exists,  it 
may,  under  certain  circumstances,  be  permissible  or  even  desii-able  to 
make  an  exploratory  incision  to  clear  up  the  diagnosis. 

Prognosis. — Urinaiy  calculus  may  be  attended  with  a  good  many 
dangers.  It  may  produce  extensive  disorganization  of  the  kidney ;  or 
its  passage  to  the  bladder  may  prove  fatal.  If  a  stone  is  very  large,  or 
if  there  are  several  calculi,  the  jsrognosis  is  more  grave.  Urinary 
■calculus  is  a  disease  very  liable  to  recur. 

Treatment. — The  treatment  of  urinary  calculus  is  very  important. 
1.  In  the  first  place  measures  should  be  taken  to  prevent  its  formation, 
if  the  urine  gives  indications  that  there  is  any  danger  of  the  occurrence 
of  this  event ;  or  if  there  has  been  a  previous  history  of  stone.  The 
chief  general  measures  i-equisite  for  this  purpose  are  to  instruct 
the  patient  to  drink  water  fi'eely,  so  as  to  maintain  the  urine  in  a 
diluted  state;  not  to  allow  too  long  intervals  between  meals,  but  to 
take  four  or  five  light  meals  during  the  day ;  and  not  to  remain  too 
much  in  the  recumbent  posture,  the  hours  of  sleep  being  moderate. 
Calculi  of  uric  acid  and  urates  are  further  guarded  against  by  strict 
regulation  of  diet,  which  must  be  mainly  farinaceous,  all  heavy  meals, 
as  well  as  much  meat  and  rich  wines,  being  avoided  ;  and  by  administer- 
ing moderate  quairtities  of  bicarbonate  or  citrate  of  potassium  or  citrate 
of  lithium.  A  large  dose  of  citrate  of  potassium  taken  the  last  thing  at 
night  is  recommended  by  Sir  W.  Roberts.     Piperazine  is  now  much 
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employed  to  prevent  deposition  of  urates.  Certain  mineral  waters  may 
be  of  much  service,  especially  those  of  Vichy,  Ems,  Conti-exeville,  or 
Evian.  Oxalate  of  lime  calculus  is  prevented  by  keeping  the  urine  very 
dilute  ;  maintaining  the  activity  of  the  skin  ;  avoiding  certain  vegetables 
rich  in  oxalates,  especially  rhubarb  and  sorrel,  and  also  calcareous 
waters  ;  and  giving  alkaline  bicarbonates.  Phosphatic  calculus  is  obviated 
by  careful  attention  to  the  bladder,  if  this  organ  is  diseased ;  and  bj^ 
endeavouring  to  change  the  characters  of  the  urine.  Should  this  excre- 
tion be  ammoniacal,  benzoic  acid  or  benzoate  of  ammonium  may  be 
useful  ;  or  it  may  be  desirable  to  wash  out  the  bladder  with  dilute  acids. 
2.  Some  authorities  believe  it  possible  to  dissolve  calculi  after  their 
formation— those  of  uric  acid  in  the  kidneys  by  administering  acetate 
or  citrate  of  potassium  freely,  in  large  and  frequently  repeated  doses, 
continued  for  a  long  time,  or  by  piperazine  ;  phosphatic  calculi  by  dilute 
acid  injections  into  the  bladder.  3.  For  neiohritic  coZic  the  chief  remedies 
are  the  free  administration  of  opium  by  the  mouth  or  rectum,  or  sub- 
cutaneous injection  of  morphine  ;  belladonna  or  atropine,  if  opium  is  not 
admissible  ;  warm  baths,  with  fomentations  or  poultices  over  the  loins  ; 
and  the  abundant  use  of  warm  demulcent  drinks.  It  may  be  necessary 
to  cup  or  dry-cup  over  the  loins.  Change  of  posture,  and  manipulation- 
along  the  ureter,  have  been  said  to  aid  in  the  passage  of  a  calculus. 
If  the  pain  is  extreme,  it  may  be  desirable  to  administer  chloro- 
form. Vomiting,  collapse,  or  other  symptoms  must  be  attended  to. 
4.  Surgical  treatment  is  of  course  usually  required  when  a  stone  reaches 
the  bladder  ;  and  nephrotomy  or  even  neiDliredomy  are  now  recognized 
operations  for  suitable  cases  of  calculus  in  the  kidney.  The  treatment 
of  the  pathological  conditions  which  may  be  induced  by  renal  calculus 
has  already  been  sufficiently  considered  in  their  respective  connections. 


CHAPTER  LXVIII. 

CYSTITIS— VESICAL  CATAEEH. 

Diseases  of  the  bladder  are  mainly  surgical,  but  it  is  necessary  to  allude- 
to  cystitis,  as  this  complaint  is  not  uncommon  in  medical  practice.  It 
may  be  amte  or  chronic  in  its  onset  and  course. 

JEtiology. — The  causes  of  vesical  catarrh  are :— 1.  Direct  irritation, 
especially  by  calculi  and  morbid  growths ;  or  resulting  from  certain 
conditions  of  the  urine,  as  after  taking  excess  of  cantharides,  copaiba, 
beer  or  spirits,  but  particularly  when  this  fluid  decomposes  and  becomes 
ammoniacal,  either  as  the  result  of  retention  from  some  impediment  to 
its  escape,  or  from  paralysis  of  the  bladder  in  consequence  of  spinal 
disease.  2.  Extension  of  inflammation  in  the  vicinity,  especially 
gonorrhoea.  3.  Exposure  to  cold  and  u-et.  4.  Acute  exanthemata 
occasionalh'. 

Anatomical  Characters— ^cn/e  cystitis  is  characterized  by  redness, 
swelling,  and  softening  of  the  mucous  membrane  ;  with  the  formation 
of  excess  of  mucus,  and  the  detachment  of  epithelium  with  abundant 
new  cells.  In  the  chronic  form  the  colour  becomes  often_  dirty-grey 
or  brown  ;  and  there  is  thickening  of  the  tissues,  with,  in  time,  hyper- 
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trophy  of  the  muscular  coat  of  the  bladder,  the  walls  becoming  much 
thickened  and  tough.  Abundant  muco-purulent  or  purulent  matter 
forms  in  the  bladder,  and  the  surface  may  ulcerate  or  even  become 
gangrenous,  or  suppuration  between  the  coats  may  take  place,  ending 
in  extensive  destruction  and  marked  structural  changes.  The  urine  is 
o-enerally  decomposed  and  ammoniacal.  This  has  been  supposed  to  be 
the  result  in  some  cases  of  an  alkaline  fermentation  set  up  by  the  mucus 
formed  in  the  bladder,  but  it  is  more  probably  due  to  the  repeated  use  of 
dirty  catheters,  by  which  septic  organisms  are  introduced  into  the 
bladder. 

Symptoms. — The  prominent  symptoms  of  flc?(fe  cy,stitis  ai-e  uneasiness 
and  a  sense  of  heat  over  the  bladder,  in  the  perina-um,  and  along  the 
urethra  ;  in  some  cases  tenderness  over  the  hypogasti-ium  ;  constant 
inclination  to  micturate,  and  a  difficulty  in  retaining  the  urine,  a  few 
drops  being  passed,  causing  great  pain  and  a  sense  of  burning  ;  and  the 
presence  of  more  or  less  mucus  in  the  urine.  There  may  be  some  degree 
of  pyrexia.  The  chief  indication  of  chronic  cystitis  is  derived  from  the 
characters  of  the  urind,  which  contains  much  mucus  and  epithelium,  or 
pus,  or  sometimes  blood ;  and  if  the  urine  is  ammoniacal,  the  pus  is 
converted  into  a  gelatinous,  I'ojDy,  adhesive  substance,  whicli  can  only  be 
poured  with  ditSculty  from  one  vessel  into  another,  and  maj^  be  drawn 
out  into  strinsrs.  After  a  while  much  constitutional  disturbance  is  often 
excited,  with  a  tendency  to  hectic  fever;  and  if  extensive  suppuration  or 
gangrene  should  be  set  up,  low  typhoid  symiotoms  are  liable  to  arise,  or 
those  indicative  of  peritonitis  may  supervene. 

Treatment. — In  the  first  place  the  cause  of  cystitis  must  be  removed, 
if  possible,  especially  when  this  takes  the  form  of  a  local  irritant.  In 
acitte  cases  Avarm  baths,  and  hot  fomentations  or  poultices  over  the 
hypogastrium,  to  which  opiiim  may  be  added,  are  of  service.  In  some 
instances  removal  of  blood,  by  means  of  a  few  leeches,  is  advisable. 
The  bowels  should  be  kept  well-ojjened,  for  which  purpose  enemata  may 
be  employed.  Suppositories  of  opium  or  belladonna  are  valuable  for 
relieving  the  local  sensations.  Barley-water  and  similar  drinks  should 
be  allowed  freely  ;  and  citrate  of  iDotassium  administered,  Avell-diluted, 
along  with  tincture  of  henbane  or  oiDium. 

In  clironic  cystitis  it  is  important  to  see  that  the  bladder  is  properly 
emptied,  and  should  a  catheter  be  required,  care  must  be  taken  that 
this  instrument  is  quite  clean  and  aseptic.  If  there  is  irritability  of 
the  bladder,  solution  of  j^otash,  or  the  bicarbonate  or  a  vegetable  salt  of 
potassium  should  be  given,  freely  diluted,  and  the  salts  may  be  com- 
bined with  tincture  of  hyoscyamus.  Repeated  warm  baths  are  service- 
able, or  local  fomentations  may  be  employed.  Alcoholic  stimulants 
must  be  avoided,  and  diluent  drinks  given  freely.  Should  there  be  a 
catarrhal  condition  of  the  bladder,  attended  with  the  formation  of  much 
mucus  or  pus,  it  may  be  desirable  to  wash  out  this  organ  with  warm 
injections  containing  some  antiseptic,  or  with  very  dilute  astringent  or 
aa'cZ  injections.  Under  these  circumstances  the  best  internal  remedies 
are  dilated  nitric  acid,  with  decoction  of  pareira,  buchu,  uva  ursi,  or 
triticum  repens,  and  tincture  of  henbane ;  benzoic  acid  or  benzoate 
of  ammonium ;  or  copaiba  with  liquor  potassoB. 
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CHAPTER  LXIX. 

DISEASES    OF    THE    ABSOEBENT  SYSTEM. 

The  absorbent  system  is  now  recognized  as  liolding  a  prominent  place 
in  relation  to  several  important  pathological  processes  and  conditions  ; 
but  in  tlie  present  chapter  it  is  only  intended  to  deal  briefly  with  the 
more  obvious  local  aiSections  of  its  vessels  and  glands. 

I.  CLINICAL  PHENOMENA  AND  INVESTIGATION. 

The  phenomena  to  be  sought  for  as  indicating  disease  of  the  absorbent 
vessels  and  glands  are : — 1.  Morbid  sensations  in  these  structures, 
especially  pain,  tenderness,  and  often  a  feeling  of  stiffness  about  the 
glands.  2.  Objective  changes. — The  superficial  lymphatic  vessels  can 
be  seen  or  even  felt  in  certain  conditions,  and  may  be  evidently  dilated. 
The  glands  are  also  often  enlarged,  this  being  generally  accompanied  with 
some  change  in  consistence.  The  enlargement  may  be  limited,  or  may 
affect  the  .glands  extensive!}''  throughout  the  bodj^,  not  uncommonly 
giving  rise  to  considerable  tumours.  The  superfi.cial  glands  are  either 
separate  and  distinct ;  or  form  nodular,  irregular,  firm  masses,  owing 
to  a  number  of  glands  being  aggregated  together ;  or  are  involved 
in  a  series,  forming  a  chain.  Those  of  the  neck,  axilla,  and  groin  are 
most  commonly  affected.  In  the  chest  they  may  give  rise  to  the  physical 
signs  of  a  mediastinal  tumour.  Enlarged  glands  can  in  certain  cases 
be  felt  in  the  abdomen  by  making  steady  deep  pressure,  or  by  grasping 
portions  of  the  abdominal  walls,  either  as  separate  nodules,  or  as  a 
distinct  tumour.  The  latter  is  deeply  situated,  nodular,  and  fixed,  being 
usually  not  very  large.  3.  Interference  with  the  passage  of  lymph  and 
chyle.— It  is  probable  that  obstruction  to  the  passage  of  lymph 
may  lead  to  its  coagulation,  and  to  the  production  of  a  kind  of  solid 
oedema.  Interference  with  the  progress  of  the  chyle  will  gravely  affect 
the  nutrition  of  the  body,  thus  inducing  more  or  less  emaciation. 
4.  Escape  of  lymph  or  chyle. — This  may  take  place  from  the  vessels  or 
glands,  and  may  also  lead  to  serious  consequences.  5.  Evidences  of 
pressure  upon,  irritation,  or  destruction  of  neighbouring  structures.— 
These  phenomena  can  only  result  from  enlarged  glands,  and  will  of  course 
vary  with  their  situation.  Neuralgic  pains  and  localized  oedema  are  not 
infi-equent  symptoms,  owing  to  contiguous  nerves  and  veins  being 
interfered  with.  Venous  thrombosis  may  also  be  caused  by  obstruction 
of  the  circulation.  In  connection  with  the  chest  and  abdomen  more  or 
less  pressure-signs  may  be  present,  as  in  the  case  of  other  tumours.  By 
the  irritation  of  the  glands,  inflammation  of  serous  membranes  and 
other  stnictures  may  also  be  excited.  They  are  further^  liable  to 
undergo  destructive  changes,  which  may  implicate  neighbouring  parts, 
thus  tending  to  cause  more  or  less  serious  mischief.  For  instance,  they 
often  suppurate  and  destroy  the  cutaneous  structures  ;  in  the  chest  thpy 
may  lead  to  destruction  of  portions  of  the  lungs,  or  to  perforation  of  air- 
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tubes  or  vessels  ;  in  the  abdomeu  to  peritonitis,  or  to  perforation  of  the 
bowels.  6.  General  symptoms.— These  are  of  much  importance,  neces- 
sarily diii'ering  in  their  characters  according  to  the  nature  of  the  morbid 
condition.  They  may  depend  upon  the  disease  of  the  lymphatic  system 
itself,  which,  for  example,  may  induce  pyrexia  or  septicoBmia;  or  sucli. 
disease  may  be  but  a  part  of  some  constitutional  aifection,  whicb  also- 
accounts  for  the  general  symptoms. 

II.  SPECIAL  DISEASES. 

1.  Acute  INFLAMMATION — Lymphanc41tih — ANGEJOLEucrris— Adenitis. — 
The  Ij-mphatic  vessels  may  be  alone  inflamed — lymphangitis  or 
angeioleucitis  ;  or  merely  the  glands — adenitis  ;  or  both  sets  of  structures 
mav  be  implicated.  Usually  the  affection  is  limited  to  some  particular 
part  of  the  body ;  but  in  the  septic  forms  of  inflammation  the  absorbent 
s}'stem  is  extensively  involved. 

.Etiology. — This  classiof  affections  are  more  immediately  attributed  to 
different  micro-organisms.  As  regards  their  obvious  causes,  they  may  be 
of  traumatic  origin,  being  due  to  various  forms  of  injury,  such  as  a  wound, 
contusion,  or  strain  ;  or  they  result  from  various  kinds  of  irritation,  such, 
as  that  induced  by  neighbouring  inflammation,  suppuration,  ulceration, 
or  disease  of  joints.  External  irritation,  as,  for  instance,  the  strong- 
heat  of  the  sun,  may  induce  superficial  lymphangitis.  Special  forms  of 
inflammation  of  the  absorbent  system  are  set  up  by  particular  kinds  of 
A'ii'us,  such  as  that  of  gonorrhoea  or  syphilis,  or  by  various  septic 
poisons.  The  lymphatics  connected  with  any  internal  organ  are  often 
inflamed  when  it  is  the  seat  of  a  similar  condition.  Pus  has  been  found 
in  the  neighboui-ing  lymphatics  in  cases  of  purulent  pleurisy.  Some 
forms  of  pelvic  cellulitis  have  also  been  regarded  as  being  due  to 
lymphangitis.  Inflammation  may  be  directly  excited  in  the  vessels, 
and  then  travel  along  to  the  glands  ;  or  the  irritation  may  be  conveyed 
by  the  current  of  lymph,  to  a  more  or  less  distant  part,  the  intervening 
channels  being  unaffected  ;  or  the  glands  maybe  implicated  by  extension 
from  the  surrounding  cellular  tissue.  Lymphangitis  may  set  in  very 
rapidly. 

Anatomical  Characters. — Lymj^Jiangltis  is  distinguished  as  reticular 
or  tuhidar,  according  as  the  fine  capillary  network  or  the  trunks  of  the 
vessels  are  involved.  In  the  former  case  the  skin  and  its  capillaries  are 
usually  implicated.  In  the  latter  variety  the  vessels  become  dilated, 
and  their  walls  are  thickened  ;  the  endothelium  often  disappears;  and 
the  internal  coat  becomes  opaque  and  uneven.  The  lymph  jcoagulates 
in  their  interior,  blocking  up  their  channels,  and  the  clot  may  become 
organized,  obliterating  the  vessels  joermanently  ;  or  occasionally  it 
softens  and  suppurates  in  the  centre,  and  the  pus  may  find  its  Avay  into 
the  circulation,  leading  to  septica3mia  or  pyaemia.  Exudation  also  takes 
place,  while  the  surTOunding  cellular  tissue  becomes'  thickened.  Lym- 
phangitis may  lead  to  inflammation  in  joints,  which  may  be  of  a  puru- 
lent character. 

In  adenitis  the  affected  glands  become  congested  and  swollen,  as 
well  as  the  seat  of  exudation,  while  the  passage  of  the  lymph 
through  them  is  impeded,  liesolution  may  take  place  after  a  time, 
but  not  uncommonly  the  inflammation  terminates  in  suppuration, 
this  beginning  in  the  centre,  the  cavities  of  the  glands  becomiu"- 
filled   with   pus,   and  the   surrounding   cellular   tissue    being  also 
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nltimately  involved.  In  other  cases  the  glands  remain  more  or  less 
indurated,  and  they  may  form  adhesions  to  the  surroanding  structures, 
especially  if  the  irritation  is  repeated  several  times. 

Symptoms.— AVh en  the  superficial  lymphatic  vessels  or  glands  arc 
inflamed,  thi.s  condition  is  evidenced  by  objective  signs.  Lymphangitis 
is  indicated  by  wavy  or  straight  red  lines,  running  towards  the  glands  ; 
or  sometimes  there  are  isolated  red  patches,  the  skin  and  its  capillaries 
being  involved  along  Avith  the  lymphatics.  The  larger  vessels  may  be 
felt  as  firm  and  knotted  cords.  If  the  glands  are  affected,  these  can  be 
felt  or  even  seen  to  be  more  or  less  enlarged  and  swollen,  ^t  first  having 
a  firm  consistence.  At  the  same  time  pain  is  experienced,  often  very 
acute,  with  sensations  of  heat,  stiffness,  and  tenderness.  When  the 
affected  structures  are  deejaly  situated  there  are  no  red  lines,  and  even 
redness  is  not  always  present.  There  is  induration  of  the  part,  more  like 
that  of  oedema  than  inflammation.  The  inflammation  may,  however, 
pass  through  the  intervening  tissues  from  the  deep  to  the  super- 
ficial lymphatics,  and  vice  versa.  Owing  to  the  interference  with  the 
passage  of  the  lymph,  more  or  less  swelling  from  lymphatic  oedema  is 
■often  present,  of  a  firm  character,  and  a  limb  may  be  much  enlarged 
from  this  cause.  Should  suppuration  take  place  in  glands,  this  will 
be  evidenced  by  the  ordinary  signs  characteristic  of  an  abscess.  There 
is  more  or  less  pyrexia,  in  proportion  to  the  extent  and  intensity  of  the 
inflammation.  In  septic  forms  of  lymphangitis  signs  of  general 
septicfBmia  ai^e  likely  to  ai*ise. 

2.  Chronic  Adknitis.  — The  lymphatic  glands  are  liable  to  chronic 
inflammation,  which  either  remains  after  one  or  more  acute  or  subacute 
attacks,  or  comes  on  gradually.  The  affected  glands  are  enlarged  and  in- 
durated, and  may  be  a  little  painful.  They  may  subsequently  suppurate, 
or  undergo  a  caseous  degenerative  change,  but  often  remain  unaltered 
for  a  considerable  time.  This  condition  of  the  glands  interferes  with 
the  passage  of  the  13'mph  through  them ;  and  also  renders  them  more 
liable  to  attacks  of  acute  inflammation  from  slight  causes. 

3.  Obstruction  of  the  Absorbent  Vessels. — This  condition  may  involve 
the  lymphatic  capillaries  ;  their  main  trunks  ;  or  the  thoracic  duct  itself. 
It  either  results  from  the  blocking-up  of  their  channels  by  coagulated 
lymph  ;  from  inflammation  of  the  walls  of  the  vessels  ;  or  from  external 
pressure.  Thus  the  thoracic  duct  may  be  more  or  less  obstructed,  or 
even  completely  obliterated,  by  the  pressure  of  enlarged  glands  in  the 
thorax,  or  of  an  aneui-ism.  The  lymphatic  trunks  in  the  limbs  may 
also  be  compressed  by  glands,  aneurisms,  and  other  morbid  conditions; 
and  even  the  capillaries  are  subject  to  pressure  in  connection  with  in- 
flammation of  the  surrounding  cellular  tissue.  Obstruction  of  the 
thoracic  duct  is  said  to  arise  from  disease  of  its  valves.  It  may  be 
remarked,  further,  that  a  certain  degree  of  obstruction  to  the  flow  of 
the  lymph  and  chyle  maybe  due  to  marked  interference  with  the  venous 
circulation,  as  the  result  of  cardiac  disease  or  direct  obstruction  of  the 
principal  veins. 

If  the  thoracic  duct  is  obliterated,  grave  general  symptoms  follow, 
namely,  marked  wasting  and  anaemia,  tending  towards  a  fatal  issue,  ii 
the  chyle  is  unable  to  reach  the  venous  system  by  the  establishment  of 
a  collateral  circulation.  Various  degrees  of  obstruction  of  this  channel 
have,  however,  been  found  in  different  cases  at  iMst-mortem  examinations, 
in  which  no  symptoms  had  been  observed  during  life.  The  most  obvious 
direct  effects  of  obstruction  involving  the  absorbents  are  dilatation  of 
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the  vessels  behind  the  impecliuieut,  in  the  course  of  the  circulation ; 
and  the  development  of  lymphatic  oedema.  These  conditions  necessarily 
vary  much  in  their  extent  and  degree,  according  to  the  situation  and 
character  of  the  obstruction.  The  dilatation  may  ultimately  lead  to 
rupture  of  the  vessels. 

4.  Lymphatic  Dilatation — Lymphangiectasis. — Dilatation  sometimes 
affects  the  capillary  network  of  the  lymphatics  ;  more  commonly  the  large 
trunks;  or  occasionally  the  thoracic  duct  or  the  receptaculum  chyli.  It 
presents  various  degrees,  and  assumes  different  forms.  Thus  there  may 
be  merely  a  localized  reticular  dilatation  of  the  lymphatic  capillaries;  or 
more  frequently  varicose,  saccular,  tubular,  fusiform,  or  cirsoid  dilata- 
tion of  the  trunks ;  or  the  enlarged  vessels  may  form  a  distinct  grovt^th, 
named  lympliaugioma  or  lymphangiectodes,  wliicli  lias  been  divided  by 
Wagner  into  the  three  varieties — (a)  simple;  (h)  cavernous;  and 
(c)  cystoid,  in  whicli  cysts  are  developed.  Moreover,  enlarged  lymphatics 
constitute  an- important  element  in  the  striictiire  of  elephantiasis  and 
other  growths,  especially  elephantiasis  lifmpTiangiectodes.  The  thoracic 
duct  and  receptaculum  chyli  may  be  enormously  dilated,  the  former  in 
extreme  cases  reaching  the  size  of  the  little  finger,  or  even  attaining 
larger  dimensions*.  The  deep  lymphatics  and  the  lacteals  are  liable  to 
dilatation,  as  well  as  those  on  the  surface. 

Lymphangiectasis  is  in  many  cases  congenital,  and  it  has  been  sup- 
posed that  this  may  be  due  to  a  want  of  specialization  in  the  lynipliatic 
system  of  certain  parts.  The  condition  is  attributed  to  different  causes. 
Thus  it  may  follow  lymphangitis,  in  consequence  of  which  the  larger 
tubes  are  blocked,  and  the  afferent  vessels  become  therefore  dilated.  In 
other  cases  it  is  not  preceded  by  marked  inflammation  of  the  lymphatics, 
but  there  is  considerable  hyijertrophy  of  the  cellular  tissue,  and  the 
vessels  enlarge,  forming  a  very  free  anastomosing  network.  Again,  it  is 
supposed  that  dilatation  may  arise  from  mere  hjqaertrophy  of  lymjjhatic 
plexuses ;  or  from  paralysis  of  the  coats  of  the  vessels.  Any  obstruction 
from  internal  plugging  or  external  pressure  may  lead  to  enlargement 
of  the  ab.sorbent  vessels,  the  circulation  through  which  is  thus  imjDeded  ; 
and  probably  the  obstruction  may  be  occasionally  seated  in  the  glands. 
Elephantiasis  lymphangiectodes  has  been  attributed  in  some  cases  to  the 
jilaria  sanguinis  hominis,  as  has  been  already  pointed  out.  Lymphatic 
dilatation  is  most  frequently  met  with  in  warm  and  moist  climates. 

When  lymphangiectasis  occurs  on  the  surface  of  the  body,  it  can  be 
recognized  by  objective  examination.  Dilatation  of  the  superficial 
lymphatics  is  generally  observed  on  the  inner  side  of  the  thigh,  the 
sides  of  the  belly,  the  scrotum,  and  the  penis.  It  is  characterized  by 
vesicles  like  grains  of  sago,  grouped  regularly  or  irregularly  (Curnovv). 
Sometimes  only  am23ull£E  are  found,  which  are  generally  soft  and  pain- 
less. The  vessels  may  rupture  subcutaneously,  forming  vesicles  con- 
taining a  clear  or  milky  fluid.  They  are  also  liable  to  rupture  externally, 
or  into  various  internal  parts  when  situated  internally,  and  it  is  only  in 
this  way  that  the  latter  class  of  cases  can  be  at  all  recognized  clinically, 
the  escaped  chyle  or  lymph  appearing  in  the  stools  or  urine.  Even 
superficial  dilatation  of  the  lymphatics  has  been  not  uncommonly 
mistaken  for  other  conditions,  such  as  hernia,  abscesses,  and  strumous 
crdargement.  The  discharge  of  lymph  confirms  the  diagnosis.  If  in- 
flammation attacks  dilated  lymphatics  it  tends  to  spread  rapidly,  and 
may  prove  fatal.  The  clinical  characters  of  lymphatic  growths  and 
tumours  do  not  call  for  consideration  here.    Congenital  cystic  forma- 


928 


THEORY  AND  PRA.CTICJS   OF  MEDICINE. 


tions  connected  with  the  lymphatics  occur  chiefly  on  the  tongue,  upper 
lip,  and  neck.  ° 

5.  LvMi'HOKKHfKA — LvMriiOKRHAGiA.— By  these  terms  is  signified  the 
discharge  of  lymph  or  chyle  from  the  vessels  or  glands,  either  on  the 
surface  of  the  body  or  into  some  internal  part,  the  amount  varying  much 
in  different  cases.  This  is  sometimes  of  traumatic  origin,  and  in  rare 
cases  it  may  occur  from  slight  wounds,  especially  in  the  neighbourhood 
of  joints,  which  has  been  attributed  to  a  constitutional  defect — alymphor- 
rhagic  diathesis.  Usiially  traumatic  lymphorrhcea  results  from  wounds 
of  the  thoracic  duct,  of  the  larger  lymphatic  trunks,  or  of  the  glands. 
Idiopathic  lymphorrhagia  is  generally  due  to  previous  dilatation  of  the 
vessels,  which  ultimately  rupture.  A  most  interesting  case  has  been 
reported  by  Dr.  Cay  ley,  in  which  the  receptaculum  cliyli  gave  way 
spontaneousl}^  as  the  result  of  previous  extreme  dilatation,  and  fatal 
peritonitis  ensued.  Lymphorrhagia  may  be  associated  with  chyluria, 
and  is  then  believed  to  be  due  to  the  filaria  sanguinis  hominis. 

When  lymphorrhagia  occurs  on  the  surface  of  the  body,  the  discharge 
of  the  lymph  is  the  clinical  sign  of  the  condition.  The  amount  of  fluid 
which  escapes  varies  considerably,  ranging  from  an  ounce  to  live  or  even 
ten  pounds  during  the  twenty-four  hours.  It  also  diifers  at  different 
times,  and  the  flow  has  even  been  known  to  assume  a  periodic  character, 
increasing  during  digestion.  The  fluid  which  escapes  after  injury  may 
be  clear  and  linqjid  lymph,  or  mixed  with  inflammatory  products  or 
blood.  That  which  comes  away  in  cases  of  rupture  from  dilatation  of 
the  vessels  is  more  or  less  Avhite  and  milky,  like  chyle,  and  it  contains  a 
variable  quantity  of  fat.  The  proportion  of  fibrin  present  varies  much, 
and  therefore  the  power  of  spontaneous  coagulation  of  the  fluid.  When 
lymphorrhagia  takes  place  internally,  it  can  only  be  recognized  by  the 
presence  of  the  fluid  in  the  urine  or  fa?ces  respectively  ;  in  the  former  case 
giving  rise  to  chyluria,  in  the  latter  to  fatty  stools.  The  late  Mr. 
Messenger  Bradley  first  called  attention  to  the  probable  origin  of  cer- 
tain cases  of  hydrocele,  hydrocephalus,  pleuritic  effusion,  and  ascites 
from  a  lymphorrhagia  into  the  respective  serous  cavities.  I  have  met 
with  a  case  of  ascites  which  seemed  at  any  rate  to  be  partly  due  to  this 
cause.  As  proved  hy  Dr.  Cayley's  case,  the  escape  of  chyle  into  the 
peritoneum  may  set  up  fatal  inflammation.  The  general  condition  is 
more  or  less  affected  in  cases  of  lymphorrhagia,  in  proportion  to  the 
amount  of  fluid  lost. 

6.  Lymphadekuma — LvMi'HOJiA  —  Hougkin's     diskase  —  Maligxaxt 

LyjU  PHO-SaECOMA  PsKUDO-LEUKiEMIA    LvMl'HATICA  —  AdEKIE.  Hyper- 

troplij^  of  the  absorbent  glands  is  an  impoi-tant  morbid  condition,  which 
occurs,  as  has  already  been  pointed  out,  in  one  form  of  leucocytha'mia, 
but  which  constitutes  the  main  anatomical  change  in  the  affection 
known  as  Hodgkin's  disease,  and  to  which  the  other  names  mentioned 
above  have  also  been  given. 

JEtiology  and  Pathology. — Very  little  is  positively  known  on  this 
matter,  but  it  is  assumed  that  Hodgkin's  disease  is  a  primary  affection 
of  the  lymphatic  system,  depending  upon  some  special  constitutional 
condition  or  diathesis,  Avhich  has  been  named  lymphadenosis.  By  some 
pathologists  it  is  regarded  as  malignant,  and  is  placed  by  Wilks  between 
cancer  and  tubercle.  In  many  cases  the  disease  seems  to  begin  without 
any  obvious  cause,  but  in  others  it  evidently  starts  from  some  local 
irritation,  and  such  irritation  has  probably  been  present  in  other 
instances  where  it  has  been  too  slight  to  attract  attention.    This  com- 


DISEASES  OF  THE  ABSORBENT  SYSTEM. 


929 


plaint  is  said  to  be  common  among  Frencli  soldiers,  and  has  been  attri- 
buted to  the  irritation  of  the  stiff  military  stock.  It  may  be  associated 
with  a  distinctly  scrofalons  habit.  As  vegs^rds  predisposing  catises,  Hodg- 
kin's  disease  is  most  common  in  early  and  late  adult  life  ;  in  males  ;  and 
amongst  the  poor,  its  development  being  aided  by  bad  food,  insufficient 
clothing,  cold  and  damp,  and  nnfavourable  hygienic  conditions. 

Anatomical  Characters.  — The  lymphatic  glands  more  or  less 
throno-hont  the  body  present  various  degrees  of  enlargement.  This  is 
lirst  observed  usually  in  the  neck,  and  especially  in  the  sub-maxillary 
glands,  bnt  in  most  cases  other  groups  are  _  involved  in  _  succession, 
especially  the  axillary,  inguinal,  and  mediastinal.  The  disease  may, 
however,  begin  in  other  parts,  even  in  internal  glands,  to  which  it  may 
be  mainly  or  almost  entirely  limited.  The  glands  increase  nntil  they 
often  attain  a  very  large  size,  forming  considerable  masses  or  tnmours. 
At  first  they  are  distinct,  but  gradually  contiguous  glands  become 
fused  into  one  growth.  In  exceptional  cases  they  involve  the  skin. 
These  glandular  enlargements  usually  show  no  disposition  whatever  to 
suppurate,  or  to  undergo  degeneration.  Rarely  caseous  degeneration  does 
take  place,  but  this  is  attributed  to  an  associated  tubercular  condition. 
On  section  the  enlarged  glands  are  seen  to  be  whitish  or  yellowish-grey. 
The  consistence  varies  considerably,  and  the  glands  may  be  very  soft, 
yielding  a  juice  on  pressure  ;  or  firm  and  dry.  The  distinction  between 
their  cortical  and  medullary  portion  becomes  lost.  Microscopical  exami- 
.nation  reveals  that  the  enlargement  is  due  to  hypertrophy  of  the  glandular 
tissue,  the  whole  structure  being  converted  gradually  into  lymph-cells, 
with  a  fine  network  of  cellular  tissue.  In  the  firmer  varieties  there  is 
more  fibi^ous  tissue. 

In  addition  to  the  hypertrophy  of  the  lymphatic  glands  just  described, 
other  organs  in  course  of  time  present  growths  of  a  similar  nature, 
especially  the  .spleen,  and  less  commonly  the  tonsils,  liver,  lungs,  kidneys, 
and  alimentary  canal.  Even  the  canals  of  the  bones  may  be  filled  with 
lymphoid  cells.  The  Heart  is  sometimes  atrophied  and  fatty.  Signs  of 
inflammatory  and  other  complications  may  be  met  with  at  the  post-mortem 
examination. 

Symptoms. — When  the  affected  glands  in  Hodgkin's  disease  are 
supei'ficial,  their  enlargement  is  evident  on  objective  examination,  and 
their  extension  and  growth  can  be  watched.  In  the  large  majority  of 
cases  there  is  neither  pain  nor  tenderness,  but  if  the  enlargement  is 
very  acute  and  rapid,  sharp  shooting  pains  may  be  complained  of.  When 
situated  in  internal  cavities,  the  existence  of  lymphadenomatous  growths 
can  generally  be  made  out  by  physical  examination.  Some  of  the  most 
important  symptoms  result  from  irritation  and  pressure  produced  by  the 
enlarged  glands,  these  necessarily  varying  according  to  their  position,  and 
their  relation  to  adjoining  structures.  Obstructive  dyspnoea  is  often  a 
marked  symptom  when  the  growth  is  situated  within  the  chest.  Along 
with  the  local  .signs  of  this  disease,  the  constitution  is  obviously  affected 
as  a  rule.  This  may  occur  before  any  local  phenomena  appear,  but  usually 
the  general  symptoms  are  gradually  developed  as  the  glands  progressively 
enlarge,  including  emaciation  ;  anajmia  and  its  attendant  phenomena, 
in  some  cases  combined  with  an  ap^Dcarance  of  serious  illness ;  mai-ked 
muscular  weakness,  the  patient  often  tottering  and  trembling ;  and  feeble 
circulation.  More  or  less  pyi'exia  is  present  in  most  cases,  especially  in 
young  patients.  Free  perspirations  are  common,  and  the  skin  is  pale  and 
usually  moist.    (Edema  of  the  legs  is  a  frequent  symptom.    The  blood 
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cloes  not  present  any  excess  of  white  corpuscles  usually,  but  is  often 
very  watery  and  wanting  in  its  normal  colour,  tlie  red  corpuscles  heins 
markedly  deficient.  The  patient  is  much  depressed  and  lovv-spii-ited ; 
and  attacks  of  syncope  are  not  uncommon.  Bronzing  of  the  skin  has 
been  said  to  arise  from  enlarged  retro-peritoneal  glands  surrounding  and 
compressing  the  solar  plexus. 

Unless  death  should  occur  from  the  local  effects  of  the  enlarged 
glands,  the  course  of  Hodgkin's  disease  is  generally  chronic  and  pro- 
gressive. Occasionally  it  is  very  acute,  attended  with  high  fever,  profuse 
perspiration,  vomiting  and  purging,  and  mental  wandering  at  times. 
The  termination  is  generally  fatal,  and  in  most  cases  death  occurs  within 
two  years,  either  from  gradual  asthenia  and  exhaustion ;  from  the  effects 
of  pressure ;  rax^ely  from  haemorrhage,  owing  to  perforation  of  a  blood- 
vessel ;  or  from  some  intercurrent  complication,  such  as  pneumonia, 
pleurisy,  erysipelas,  or  Bright's  disease.  It  must  be  remembered,  how- 
ever, that  cases  of  extensive  lymphadenoma  may  go  on  for  many  years, 
the  system  being  apparently  but  little  affected,  and  the  patient  enjoying 
fair  or  even  good  health.  In  some  instances  the  glands  may  be  much 
reduced  in  size  by  appropriate  treatment ;  while  in  others  they  remain 
enlarged,  but  show  no  tendency  to  progressive  increase. 

7.  ScuOFULOUS  OR  TUBERCULAR  DISEASE. — In  scrofulous  Subjects, 
especially  children,  one  of  the  prominent  clinical  phenomena  in  many 
cases  consists  in  chronic  enlargement  of  the  external  lymphatic  glands, 
especially  those  of  the  neck,  there  being  a  tendency  to  subsequent 
degeneration  and  bx^eaking  down  of  their  structure,  with  unhealthy 
suppuration  or  caseation.  In  other  cases  the  glands  within  the  abdomen 
and  chest  are  more  or  less  extensively  affected.  The  moi'bid  changes 
are  now  generally  regarded  as  being  of  a  tubercular  nature,  and  tubercle 
bacilli  have  been  found  in  the  affected  glands.  They  have  a  very  low 
vitality,  and  are  liable  to  become  speedily  disorganized  and  caseous ; 
they  may  finally  dry  up  and  calcify,  but  usually  go  on  to  uuhealthy 
suppuration,  forming  chronic  abscesses,  which  subsequently  bur.st 
or  destroy  neighbouring  tissues.  When  the  diseased  glands  are 
superficial,  they  are  easily  recognized.  In  the  chest  they  constitute 
the  disease  named  bronchial  phthisis ;  and,  in  addition  to  giving  rise  to 
the  signs  of  a  mediastinal  tumour,  the  glands  ai'e  liable  to  soften 
and  to  form  excavations,  ultimately  involving  the  lungs,  or  opening 
into  the  trachea  or  a  bronchus,  into  the  pleura,  or  into  one  of  the 
great  vessels.  If  they  communicate  with  the  air-passages,  there  is 
abundant  expectoration  of  muco-purulent  or  purulent  matter,  as  well  as 
in  many  cases  of  blood,  caseous  matter,  or  calcareous  particles.  When  the 
mesenteric  glands  are  implicated — tabes  mesenterica — they  may  be  felt 
separately  or  as  an  agglomerated  mass,  and  often  give  rise  to  symptoms 
of  peritoneal  irritation  or  inflammation  ;  as  well  as  to  flatulence,  colicky 
pains,  and  various  digestive  disturbances.  Owing  to  the  accumulation 
of  flatus,  the  abdomen  is  generally  much  distended.  Appetite  may  be 
excessive,  deficient  or  lost,  or  capricious.  The  bowels  are  frequently 
irregular,  being  either  constipated  or  relaxed,  the  stools  being  also  un- 
healthy. Uncontrollable  diarrhoea  is  likely  to  be  present  if  the  intestines 
are  ulcerated.  In  exceptional  instances  the  softened  glands  rupture  into 
the  peritoneum  or  intestines.  This  variety  of  glandular  disease  is  usually 
attended  with  considerable  constitutional  disorder,  indicated  by  emacia- 
tion, anajmia,  debility,  and  fever  tending  towards  a  hectic  type.  The 
loss  of  flesh  is  frequently  extreme  when  the  lacteal  glands  ai-e  involved ; 
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and  it  is  also  very  marked  in  bronchial  phthisis,  if  the  glands  break 
<lown.  In  children,  in  whom  this  complaint  is  much  the  most  common, 
there  is  in  many  cases  no  evidence  of  tubercle  in  other  oi-gans  ;  but  in 
adults  the  lungs  or  other  structures  are  generally  implicated.  Recovery 
may  be  brought  about  even  when  the  glands  throughout  the  body  have 
been  extensively  affected,  many  of  them  perhaps  remaining  as  calcified 
masses. 

8.  Albuminoid  Disease. — The  absorbent  glands  are  often  the  seat 
of  albuminoid  disease.  They  are  then  very  firm  and  small ;  on  section 
presenting  the  characteristic  pale,  homogeneous,  waxy  appearance.  In 
the  abdomen  they  can  be  felt  as  little  hard  nodules,  separate,  and  readily 
movable.    The  constitutional  symptoms  are  those  of  the  general  disease. 

9.  Cancer. — As  a  secondary  deposit,  cancer  is  very  liable  to  implicate 
the  absorbent  glands  in  the  neighbourhood  of  any  structure  which 
happens  to  be  affected  with  this  disease.  It  may  also  commence  in  them 
primarily.  All  varieties  are  met  with ;  and  large,  hard,  nodalated 
tumours  are  often  formed.  The  clinical  phenomena  are  mainly  those 
due  to  the  presence  of  the  tumour  ;  with  evidences  of  the  cancerous 
cachexia.    The  affected  glands  are  generally  very  painful  and  tender. 

10.  Rickets. — In  this  disease  the  superficial  glands  often  become  hard 
and  shotty ;  and  the  mesenteric  glands  may  be  enlarged. 

III.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — As  regards  the  lymphatics,  sufficient  has  been  already 
said  to  indicate  the  data  upon  which  the  diagnosis  of  their  several  affec- 
tions is  founded.  In  forming  a  diagnosis  of  glandular  diseases,  special 
attention  must  be  paid  to  the  constitutional  condition ;  and  to  the 
physical  characters  presented  by  the  glands.  The  main  difficulty  lies  in 
determining  the  existence  of  disease  of  the  glands  in  internal  cavities ; 
and  in  making  out  their  exact  condition.  Diseases  of  the  absorbent 
system  must  always  be  borne  in  mind  as  a  prominent  cause  of  wasting" 
in  children,  and  especially  affections  of  the  mesenteric  or  bronchial 
glands. 

2.  Frognosis. — This  will  depend  on  the  nature  and  cause  of  the 
existing  disease  ;  the  state  of  the  constitution ;  the  situation  and  extent 
of  any  glands  which  are  affected ;  and  the  changes  which  they  undergo. 
Acute  inflammatory  affections  of  the  absoi-bent  system  may  prove  very 
serious.  In  internal  cavities  enlarged  glands,  by  their  mei'e  j^ressure 
or  destructive  effects,  are  liable  to  give  rise  to  serious  mischief. 
Extensive  glandular  disease  in  children,  particularly  when  the 
mesenteric  or  bronchial  glands  are  involved,  is  very  dangerous.  Cases 
of  Hodgkin's  disease  differ  greatly  in  their  gravity  j  in  some  instances  it 
is  obviously  of  a  hopeless  and  malignant  type. 

•J.  Treatment. — a.  In  acute  lymphangitis  and  adenitis  the  principles  of 
early  treatment  are  to  remove  any  cause  of  the  inflammation ;  to  keep  the 
affected  part  at  rest ;  and  to  use  warm  fomentations  and  poultices  freely. 
Sometimes  leeches  may  be  applied  with  advantage.  Should  suppuration 
be  set  up,  this  must  be  managed  on  ordinary  principles,  and  efficient 
surgical  treatment  is  often  demanded.  h.  In  chronic  affections 
connected  with  the  absorbent  system,  constitutional  treatment  is 
often  of  the  first  importance,  especially  when  the  glands  are  involved. 
This  must  be  adapted  to  the  natui-e  of  the  disease,  but  the  measures 
■which  are  generally  serviceable  include  the  administration  of  o-ood 
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nutritious  diet, -with  plenty  of  milk;  attention  to  all  hygienic  matters, 
with  change  of  air,  especially  to  the  sea-side,  sea-bathing  being  often 
very  beneficial  ;  regulation  oi'  the  digestive  functions;  and  the  use  of 
cod-liver  oil,  quinine,  iron  in  somefoi-m,  especially  syrup  of  the  iodide  or 
phosphate,  arsenic,  and  other  tonics  or  alteratives.  Iodide  of  potassium 
and  solution  of  potash  are  supposed  to  reduce  the  size  of  enlarged 
glands.  It  is  the  custom  to  use  vainous  external  applications  over 
such  glands,  to  aid  absorption,  especially  ointments  of  iodine  or 
iodide  of  potassium  or  lead;  tincture  or  liniment  of  iodine  painted 
over  the  skin ;  liniment  of  iodide  of  jDotassium :  spirit  lotions,  or 
those  containing  nitrate  or  chloiMde  of  ammonium ;  or  sea-weed  poul- 
tices or  fomentations.  In  many  instances  undoubtedly  much  good  may 
be  thus  effected,  but  certainly  it  is  necessary  to  be  cautious  in  employing 
strong  applications,  such  as  those  of  iodine,  and  also  in  practising  violent 
friction,  as  injurious  irritation  and  inflammation  may  be  thus  induced. 
Gentle  friction  with  some  simple  oleaginous  substance  is  frequentlj- 
beneficial.  Should  abscesses  form,  they  must  be  treated  by  poulticing 
and  iucisions,  or  other  suitable  operative  procedures.  Symptoms  due  to 
enlarged  glands  in  internal  cavities  must  be  attended  to  as  they  arise. 
Some  practitioners  recommend  irritant  injections  into  the  substance  of 
chronically  enlarged  glands.  Extirpation  of  scrofulous  or  tubercular 
glands  is  now  extensively  practised.  Arsenic  is  the  most  valuable  drug 
in  Hodgkin's  disease,  and  arseniate  of  sodium  may  succeed  when 
ai'senical  solution  cannot  be  tolerated.  Phosphorus  has  an  effect  in 
diminishing  the  size  of  the  glands,  but  may  do  harm  in  other  respects. 
The  administration  of  thyroid  extract  has  been  advocated  for  Hodgkin's 
disease.  The  constant  current  has  been  employed  in  some  cases  with 
success.  For  the  chronic  conditions  connected  with  lymphatic  vessels, 
such  as  dilatation  or  lymphorrhagia,  careful  bandaging  is  useful,  or 
elastic  pressure  may  be  employed;  kneading  may  help  to  remove 
lymphatic  oedema. 


CHAPTER  LXX. 
BEON CHO CELE  - G OiT  RE— EXO PHTH ALMIC  GO ITEE. 

GoiTBE  is  a  term  applied  to  certain  forms  of  enlargement  of  the  thyi-oid 
gland,  and  the  cases  which  come  under  observation  in  medical  practice 
arrange  themselves  under  two  groups,  which  will  now  be  considered. 

1.  Bronchocele  or  GOiTEE  prevails  as  an  endemic  disease  in  certain 
districts.  It  is  particularly  observed  at  the  base  of  high  mountains. 
In  this  country  goitre  occurs  especially  in  Derbyshire — hence  named 
"  Derbyshire  neck ;  "  and  in  certain  parts  of  Yorkshire,  Sussex,  Hants, 
and  Nottinghamshire.  It  has  been  attributed  to  various  meteorological 
and  other  causes,  but  the  mass  of  evidence  goes  to  prove  distinctly  that 
it  is  due  to  impregnation  of  drinking  water  with  excess  of  lime  and 
magnesia  salts,  these  salts  having  been  dissolved  in  the  percolation  of 
the  water  through  the  geological  strata  containing  them.  The  disease  is 
observed  most  commonly  in  females  ;  and  is  rare  before  puberty,  though 
it  has  been  known  to  be  congenital. 
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Anatomical  Cliaracters.— The  degree  of  enlargement  _o£  the  thyroid 
varies  considerably,  and  the  gland  may  attain  very  great  dimensions.  It 
begins  in  the  isthmus,  or  in  one  lobe,  especially  the  right,  but  ultimately 
usually  involves  the  entire  organ.  The  shape  of  the  gland  is  generally 
altered,  distinction  of  its  several  parts  being  lost,  but  this  is  not  always 
the  case.  At  first  the  tumour  is  soft,  but  gradually  becomes  firmer,  and 
may  ultimately  be  exceedingly  hard.  In  the  early  stage  there  is  simple 
hyperti'ophy  of  the  gland — simple  hronchocele — with  the  formatioTi  of  a 
glutinous,  ropy,  colloid  fluid  in  its  cells ;  afterwards  the  blood-vessels 
increase  in  number  and  become  dilated,  while  mimerous  cysts  form — 
cystic  hronchocele — containing  either  the  gelatinous  material  or  a  bloody- 
looking  fluid.  Ultimately  calcareous  matter  is  deposited,  and  the  gland 
may  be  converted  into  a  calcified  capsule,  enclosing  cysts,  various  kinds 
of  fluid,  and  calcareous  aggregations.  Inflammation  and  suppuration  or 
ulceration  may  supervene,  altering  materially  the  characters  of  the 
enlargement. 

Symptoms. — The  thyroid  gland  presents  an  obvious  swelling,  varying 
in  its  size  and  other  characters ;  and  the  whole  or  part  of  the  gland 
being  involved.  It  may  compress  the  neighbouring  structures,  and  lead 
to  serious  dyspnoea,  dysphagia,  or  interference  with  the  circulation  in 
the  neck/'  By  pressure  upon  the  sympathetic  trunk  it  is  said  that  a 
simple  goitre  may  cause  dilatation  of  the  pupil,  paralysis  of  accommo- 
dation, slight  exophthalmos,  and  depression  of  the  temperature  in  the 
external  meatus.  The  general  system  is  usually  below  par,  there  being 
often  much  debility  and  ansemia.  In  some  valley-districts  hronchocele 
is  associated  with  cretinism,  a  condition  characterized  by  marked  mental 
deficiency,  with  atrophy  of  the  brain ;  as  well  as  by  bodily  deformity. 

Treatment. — In  this  form  of  hronchocele  the  principles  of  treatment 
are  to  change  the  residence ;  to  avoid  drinking  the  impregnated  water ; 
to  employ  iodine  both  internally  and  externally ;  and  fco  improve  the  con- 
dition of  the  blood  by  means  of  iron.  Iodine  has  gained  the  reputation, 
of  being  almost  a  specific  for  goitre,  and  the  best  mode  of  administration 
is  to  give  the  tincture  in  small  doses  with  iodide  of  potassium,  freely 
diluted.  Iodide  of  iron  is  also  very  useful.  Externally  applications  of 
tincture  or  liniment  of  iodine,  iodine  ointment,  or  ointment  of  iodide  of 
mercury  are  chiefly  employed.  The  combined  employment  of  ointment 
of  biniodide  of  mercury,  and  exposure  to  a  tropical  sun  or  to  the  heat  of  a 
strong  fire,  has  been  specially  recommended.  Pressure  may  be  bene- 
ficial in  reducing  the  enlargement.  If  this  treatment  is  unsuccessful, 
surgical  interference  is  advocated,  especially  injection  of  the  gland 
with  some  irritant,  such  as  diluted  iodine  or  tincture  of  jjerchloinde 
of  iron ;  the  passage  of  a  seton  or  wire  through  the  tumour :  ligature  of 
tlie  thyroid  arteries ;  or,  as  a  final  resource,  extirj)ation  of  the  enlarged 
organ  or  a  portion  of  it.  Possibly  the  administration  of  thyroid  extract 
might  be  useful  in  some  cases  of  goitre  not  too  advanced. 

2.  EXOPIITUALMIC  GOITRE — GrRAVES'  OR  BaSEDOVV's  DISEASE. — This  is  a 

highly  interesting  complaint,  characterized  by  palpitation  of  the  heart ; 
marked  pulsation  in  the  vessels  of  the  neck  and  head  ;  enlargement  and 
usually  pulsation  of  the  thyroid  gland ;  and  prominence  of  the  eyeballs 
or  exoplvthalmos.  It  is  observed  by  far  most  commonly  in  young  women 
from  20  to  30  year.s  of  age;  but  may  be  met  with  in  males,  who  are 
usually  somewhat  advanced  in  life,  though  one  of  the  most  marked  cases 
I  have  ever  seen  was  in  a  young  man,  about  20  years  of  age.  The  com- 
plaint has  been  observed  even  in  very  young  children,  and  as  late  as  60 
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years  of  age.  Almost  always,  but  not  invariably,  the  conclition  is 
associated  m  females  with  marked  ana-mia  or  chlorosis,  and  menstrual 
derans-ement.  The  patients  are  often  hysterical  or  neurotic,  or  there  is 
a_  family  tendency  to  nervous  afPections  ;  and  the  complaint  may  be 
directly  traceable  to  some  powerful  nervous  disturbance,  such  as  severe 
mental  shock  or  emotion,  or  injury  to  the  head.  It  is  also  said  to  be 
often  associated  with  rheumatism.  Pathologically  exophthalmic  goitre 
is  generally  believed  to  be  the  result  of  paralysis  of  the  vaso-motor 
nerves  supplying  the  vessels  of  the  thyroid  gland,  and  of  the  head  and 
neck ;  and  of  undue  stimulation  of  the  accelerating  nerves  of  tlie  heai-t. 
The  enlargement  of  the  thyroid,  which  is  not  usually  very  great,  is  due 
mainly  to  dilatation  of  its  vessels,  partly  to  serous  infiltration  of  ita 
tissues,  and  after  a  time  to  hypertrophy  ;  very  rarely  do  cysts  form. 
The  exophthalmos  is  supposed  to  result  either  from  the  eyes  being 
pushed  forward,  owing  to  the  dilated  vessels,  and  increased  vascularit}-, 
oedema,  and  probably  hyperplasia  of  the  fat  behind  them  ;  to  contrac- 
tion of  the  muscular  tissue  in  the  membrane  which  covers  the  spheno- 
maxillary fissure ;  or  to  a  combination  of  these  causes. 

A  prominent  theory  of  the  pathology  of  exophthalmic  goitre  is  that 
which  attributes  its  phenomena  to  morbid  changes  in  the  lower  cervical 
ganglia  of  the  sympathetic.  An  over-gi^owth  of  their  fibrous  capsule,  with 
or  without  increase  of  the  connective  tissue,  has  been  described,  rendering 
the  ganglia  hard  and  tough  ;  and  in  some  instances  atrophy  or  other 
changes  affecting  the  nerve-cells  have  been  obsei'ved.  Other  views 
entertained  are  that  the  complaint  is  originated  by  some  centric  dis- 
turbance affecting  the  spinal  cord,  medulla,  oblongata,  or  cerebrum.  Dr. 
Hale  White  is  of  opinion  that  exophthalmic  goitre  is  due  to  a  functional 
disturbance  of  the  central  nervous  system,  in  the  neighbourhood  of  the 
floor  of  the  fourth  ventricle.  He  has  also  called  attention  to  the 
persistence  of  the  thymus  gland,  and  to  changes  in  Peyer's  patches  in 
some  cases. 

Anoth  er  view  advanced  as  to  the  pathology  of  exophthalmic  goitre  i.s 
that  the  thyroid  gland  itself  is  the  origin  of  the  disease,  or  at  any  rate 
is  accountable  for  some  of  its  symptoms.  It  has  even  been  attributed 
to  hyper-secretion  on  the  part  of  this  gland. 

Symptoms. — As  a  rule  the  subjects  of  exophthalmic  goitre  have  a 
frightened  look,  are  very  anaemic  or  chlorotic,  and  they  often  become 
low-spirited  or  irritable  before  the  actual  symptoms  appear.  Palpita- 
tion is  usually  noticed  for  .some  time  before  the  other  characteristic 
phenomena,  and  these  generally  come  on  very  gradually.  The  enlarged 
thyroid  feels  soft  and  elastic,  while  it  pulsates  or  presents  a  peculiar 
thrilly  sensation  ;  and  frequentlj'  a  lifsmic  murmur  is  heai^d  over  it. 
The  degree  of  enlargement  varies  in  different  cases,  but  it  may  be  so 
great  as  to  press  on  the  trachea,  and  the  size  may  alter  under  different 
circumstances  ;  the  gland  is  usually  unequally  affected.  The  voice  may 
be  squeaky.  The  pulsation  is  in  some  cases  visible  at  a  distance.  The 
degree  of  exophthalmos  Agarics  much,  but  it  may  become  so  great  that  the 
eye-balls  project  considerably,  so  that  the  eyelids  cannot  cover  them ; 
hence  grave  destructive  changes  are  liable  to  be  set  up  in  these  organs, 
due  to  inflammation  and  ulceration.  Their  movements  may  be  much 
impaired,  and  often  a  cei'tain  degree  of  impairment  of  the  co-ordination 
between  their  movements  and  those  of  the  eyelids  is  observed,  so  that 
when  the  eyes  are  quickly  cast  down  the  eyelids  do  not  follow  them,  and 
the  sclerotic   is  visible  below  the  upper  eyelid — vcn  Oraefe's  syinpiom. 
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Vision  is  generally  unaffected.  The  exophthalmos  is  sometimes  pre- 
ceded by  a  spasmodic  contraction  of  the  levatores  palpebrarum,  which  is 
said  to  be  very  characteristic.  It  is  usually  equal  on  the  two  sides,  but 
sometimes  is  moi-e  marked  or  begins  earlier  on  one  side  than  the  other, 
and  may  be  unilateral  in  rare  instances.  The  palpebral  aperture  is 
wider  than  in  health,  owing  to  retraction  or  spasm  of  upper  eyelid — 
Stellwag's  sign.  The  pupils  are  generally  dilated.  A  dilated  and  tortuous 
condition  of  the  retinal  veins  has  been  seen  with  the  ophthalmoscope. 
The  cardiac  action  is  often  extremely  rapid,  and  may  be  irregular.  It  is 
said  that  the  cardiac  dulness  is  not  increased.  A  basic  murmur  is  not 
uncommon,  due  to  the  excited  cardiac  action,  and  the  aneemic  condition 
of  the  blood.  The  carotid  arteiies  are  frequently  seen  to  throb  violently  ; 
and  they  are  sometimes  dilated.  A  murmur  may  be  audible  in  them 
and  in  the  subclavians.  The  increased  pulsation  is  evident  even  in  the 
smaller  arteries.  Uncomfortable  sensations  of  throbbing  and  fulness  in 
the  head,  giddiness,  and  headache  are  often  complained  of;  while  the 
face  is  liable  to  flush.  Patients  suffering  from  exophthalmic  goitre  often 
feel  weak,  and  may  be  much  wasted;  they  are  liable  to  free  perspirations  ; 
and  their  temperature  is  fi-equently  raised.  They  not  uncommonly  suffer 
from  dyspeptic  symptoms,  especially  flatulence  and  constipation,  but  the 
appetite  may  be  voracious,  and  there  is  sometimes  nervous  diarrhoea. 
The  urine  may  be  excessive  and  watery ;  or  sometimes  it  is  albuminous, 
and  in  rare  cases  glycosuria  is  met  with.  Various  skin-affections  have 
been  observed  in  individual  cases,  such  as  urticaria,  leucoderma,  and 
pigmentation.  Among  other  phenomena  noticed  may  be  diflSculty  of 
breathing,  hoarseness,  or  aphonia,  due  to  the  enlarged  thyroid  ;  cramps, 
chronic  spasms,  impaired  patellar  reflex,  hyperEesthesia,  various 
psychoses,  and  a  sensation  of  fulness  and  throbbing  in  the  throat. 
Sleeplessness,  irritability  of  temper,  failure  of  memorj^,  and  epistaxis 
have  been  mentioned  as  symptoms  in  particular  instances ;  and  tdches 
cerebrales  may  be  sometimes  obtained .  Attacks  of  acute  mania  may  occur. 
Amenorrhoea  and  leucorrhoea  are  not  uncommon  ;  and  it  is  said  that  the 
mammary  glands  may  be  enlarged.  The  sjaleen  may  be  swollen.  A 
very  fine  tremor  involving  the  hands  has  been  noted  in  some  cases  of 
exophthalmic  goitre.  The  characteristic  symptoms  are  usually  much 
increased  by  exertion  and  emotion. 

The  cotirse  and  duraiion  of  exophthalmic  goitre  are  very  variable. 
Many  cases  improve  up  to  a  certain  point,  and  then  remain  stationary  ; 
01'  recovery  may  take  place  under  proper  ti-eatment.  Death  may  result 
from  the  consequences  of  gradual  dilatation  and  weakening  of  the  heart, 
leading  to  mitral  regurgitation,  or  sudden  cardiac  failure  ;  from  general 
wasting;  from  interference  with  rcspii'ation ;  or  from  intercurrent 
disease. 

Treatment. — In  cases  of  exophthalmic  goitre  the  treatment  must  be 
mainly  directed  to  the  general  state,  the  administration  of  iron,  quinine, 
arsenic,  and  other  tonics.,  with  nuti-itioiis  digestible  food,  careful  attention 
to  hygienic  conditions,  especially  as  regards  fresh  air,  and  moderate 
exercise,  being  the  chief  measures  required.  Removal  from  home- 
worries  and  excitements  is  of  importance.  Digitalis  and  strophanthus 
may  be  useful  in  some  cases,  on  account  of  their  action  upon  the  heart ; 
and  belladonna  is  also  sometimes  decidedly  eflicacious  in  combination 
with  a  preparation  of  iron.  Ergot,  bromides,  aconite,  and  iodide  of 
potassium  are  among  the  remedies  which  have  been  recommended  for 
exophthalmic  goitre.    The  constant  application  of  cold  by  means  of  ice  ; 
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cauterization  of  the  turbinated  bones;  the  use  of  electricity ;  and  pro- 
longed residence  at  the  sea-side,  or  in  high  altitudes,  have  been' advocated 
as  special  methods  of  treatment.  In  employing  electricity,  the  constant 
current  IS  applied,  with  the  kathode  on  the  cervical  spine,  and  the  anode 
over  the  sympathetic  in  the  neck,  or  over  the  thyroid  body.  The 
administration  of  thyroid  gland  or  extract  has  been  recently  tried 
in  cases  of  exophthalmic  goitre,  and  some  remarkable  cures  have  been 
reported,  bnt  in  other  instances  it  has  had  no  effect  or  even  done  harm. 
Care  must  be  taken  to  prevent  the  eyes  from  becoming  injured  by 
exposure,  and  with  this  object  a  shade  may  be  worn  ;  or  the  eyelids  may 
be  closed  by  means  of  a  light  bandage,  if  necessary. 


CHAPTER  LXXI. 
MYXCEDEMA. 

This  is  a  peculiar  disease,  originally  described  by  the  late  Sir  W.  Gull 
as  a  cretinoid  condition,  but  subsequently  named  myxoedema  by  Dr.  Ord. 
It  is  attended  with  a  form  of  dropsy,  the  fluid  having  a  jelly-like  con- 
sistence, and  with  overgrowth  and  degeneration  of  the  cellular  tissue ; 
there  being  no  albuminuria  or  other  signs  of  primary  disease  of  the 
kidneys. 

.ffitiology  and  Pathology. — Myxoedema  is  on  the  whole  decidedly 
more  frequent  in  women  than  men.  The  symptoms  appear  in  most 
cases  between  30  and  50 ;  but  in  exceptional  instances  they  have  com- 
menced in  very  early  or  in  advanced  life.  The  poor  suffer  most.  The 
cutiology  of  the  complaint  is  very  indefinite.  Some  degree  of  heredity 
has  been  noticed  ;  as  well  as  the  occurrence  of  phthisis  and  neuroses  in 
near  relatives.  Myxoedema  has  occasionally  followed  repeated  pregnan- 
cies, injuries,  severe  hfemoi'rhage,  or  mental  disorder.  With  regard  to 
the  pathology  of  mj-xoedema,  the  condition  of  the  thyreoid  bodj'  in  this 
disease,  the  results  of  experimental  removal  of  this  body  by  Victor 
Horsley,  and  the  remarkable  observations  of  Prof.  Kocher,  of  Berne,  on 
the  effects  produced  by  extii'pation  of  the  thyroid  gland  for  goitre,  point 
to  atrophy  of  this  gland  being  in  some  way  the  cause  of  mj'Xoedema,  and 
to  the  existence  of  an  important  relationshija  between  this  complaint 
and  the  cretinoid  state.  Kocher's  description  is  the  description  of 
myxcBdema,  although  he  knew  nothing  of  the  disease.  The  condition 
of  the  thyroid  body  vaines  considerably  in  different  cases  prior  to  the 
development  of  myxoedema.  Sometimes  it  is  preceded  by  exophthalmic 
goitre  ;  or  this  complaint  may  supervene  on  myxoedema.  l)r.  Pavy  has 
advanced  the  doctrine  that  the  condition  may  be  due  to  an  imperfect 
performance  of  proteid-.cleavage  and  liberation  of  fat,  owing  to  a  want 
of  or  deficiency  of  the  proper  ferment  for  splitting  off  fat  fi'om  proteid. 
Hence  there  is  an  undue  accumulation  of  connective  tissue,  conspicuously 
infiltrated  with  a  redundance  of  its  proteid  accompaniment — mucin. 

Anatomical  Characters. — In  myxoedema  the  connective  tissue  in  all 
parts  of  the  body  presents  a  remarkable  overgrowth,  with  a  kind  of 
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retrograde  degeneration.  Its  fibres  are  increased,  and  unnaturally 
defined;  tlie  corpuscles  are  enlarged  and  multiplied;  and  the  intersti- 
tial material  is  enormously  augmented.  The  skin  presents  some 
nuclear  proliferation,  with  increase  of  connective  tissue  in  the  neigh- 
bourhood of  the  sweat-glands,  sebaceous  ghuids,  and  hair-follicles. 
Gelatinous  and  oedematous  skin  has  been  recoi'ded  in  a  few  instances. 
The  mucous  membranes,  glands,  muscles,  and  central  ganglia  of  the 
nervous  system  are  affected  ;  and  the  outer  coat  of  the  arteries  seems 
to  be  involved  to  a  great  degree.  The  thyroid  gland  is  the  organ 
mainly  implicated.  At  first  there  seems  to  be  a  small-celled  infiltration  of 
the  walls  of  the  vesicles,  and  epithelial  proliferation  within  them. 
•Subsequently  the  gland  consists  chiefly  of  fibrous  tissue,  with  scattered 
groups  of  cells,  the  remnants  of  the  vesicles  ;  and  ultimately  nothing 
but  dense  fibx-ous  tissue  is  left.  The  thyroid  is  always  smaller  than 
normal ; -pale,  yellowish-white,  or  buff-coloured;  tough  or  indurated; 
and  either  fibrous  or  structureless.  The  condition  of  the  kidneys  which 
may  supervene  in  myxoedema  closely  simulates  subacute  interstitial 
nephritis.  The  pi'oper  structural  elements  of  the  different  tissues  are 
gradually  absorbed,  by  the  effects  of  the  j)ressure  of  the  ncAV  material. 
The  increase  in  tlie  neuroglia  in  the  nerve-centi-es  is  of  ten  very  marked, 
leading  to  destruction  of  their  elements.  In  some  cases  the  heart  has 
been  found  hypertrophied. 

Symptoms. — Those  who  are  the  su.bjects  of  well-marked  myxoedema 
pi'esent  a  peculiar  and  characteristic  appearance.  The  face  is  uni- 
versally swollen,  all  the  features  being  equally  and  uniformly  involved, 
without  reference  to  gravitation,  becoming  broadened  and  flattened. 
Thus  the  lips  are  enlai'ged ;  the  alte  nasi  are  thick  and  broad  ;  the 
I'idges  of  expression  are  blurred  and  coarsened,  or  the  lines  obliterated. 
The  eyes  appear  unduly  wide  apart,  and  the  connective  tissue  below 
them  is  loose  and  folded.  The  tongue  is  enlarged,  and  this  may  interfere 
with  articulation.  The  connective  tissue  under  the  jaws  and  in  the  neck 
is  heavy,  thick,  and  thrown  into  folds.  The  skin  is  peculiarly  waxy- 
looking  and  anasmic,  yellow  or  sallow  ;  but  the  cheeks  are  overspread 
with  a  dull  pink  flush,  in  vivid  contrast,  and  abruptly  limited  towards  the 
orbits.  The  lips  may  be  deep-red  or  almost  livid.  The  body  generally 
becomes  similarly  swollen ;  and  the  hands  lose  all  shapeliness,  being 
described  by  the  late  Sir  W.  Gull  as  "  sjjade-like ; "  the  feet  are  similarly 
affected.  The  oedema  is  resilient,  and  does  not  pit  on  pressure ; 
acupuncture  does  not  bring  out  any  serum.  The  skin  throughout  is 
thickened,  translucent,  dry,  rough,  and  scaly,  there  being  little  or  no 
perspiration.  As  myxoedema  advances,  ordinary  anasarca  often  super- 
venes. The  temperature  is  almost  always  lower  than  normal,  and  may 
fall  to  94°  or  even  below  this  point.  Generally  the  patients  complain  of 
•constant  chilliness ;  and  the  hands  and  feet  are  often  cold  and  blue. 
The  mucous  membranes  which  can  be  seen  and  felt  present  similar 
characters  to  the  skin.  A  peculiar  appearance  results  from  a  diminu- 
tion in  the  size,  or  almost  complete  disapj^earance  of  the  thyroid  body; 
;i,nd  a  correlated  tumefaction,  Avith  marked  resilience  of  the  skin,  in  the 
lower  triangle  of  the  neck,  above  the  clavicle.  The  hair  is  often  scanty 
on  the  head  ;  or  there  may  be  complete  baldness  of  the  scalp,  eyebrows, 
and  eyelids.  The  eyebrows  may  be  arched.  The  nails  ai-e  stunted, 
brittle,_ and  ridged.  The  teeth  decay  early,  or  become  loose ;  and  their 
•extraction  may  be  followed  by  severe  hasmorx'hage. 
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Another  characteristic  group  of  symptoms  in  myxoedema  are  those- 
connected  with  the  nervous  system.  They  are  indicative  of  progressive 
hebetude,  involving  the  intellectual  faculties,  sensation,  and  voluntary 
motion  ;  and  ultimately  mental  disorder  often  supervenes,  terminating 
in  coma.  The  expression  of  the  face  becomes  fixed,  heavy,  apathetic, 
and  very  sad.  Thought  and  volition  are  slow,  but  lead  to  correct 
results.  Patients  ai-e  markedly  or  even  painfully  conscious  of  a  want 
of  normal  activity  in  performing  the  ordinary  actions  of  daily  life. 
They  have  a  difficulty  in  collecting  their  thoughts ;  ideas  come  slowly 
and  deliberately,  and  are  tai-dily  expressed  in  conversation;  while  to 
write  a  letter  takes  a  long  time.  The  language  is,  however,  correct ; 
and  the  writing  is  unchanged.  There  is  usually  a  condition  of  lethargic 
good  temper,  but  irritability  is  not  infrequent.  Later  on  memor)^ 
becomes  defective.  Articulation  is  slow  and  laboured,  as  well  as  thick 
or  blurred ;  and  the  voice  monotonous  and  of  leathery  cpiality.  The 
movements  of  the  body  are  slow  and  languid  ;  and  the  maintenance  of 
fixed  attitudes  requires  much  effort.  There  is  no  loss  of  muscular 
power,  but  a  tardiness  of  co-ordination,  and  a  torpidity  of  muscular 
sense ;  and  it  appears  as  if  the  muscles  were  toneless  and  excessively 
.  relaxed  during  rest,  so  that  a  considerable  initial  contraction  is  neces- 
sary before  they  bear  on  their  attachments.  While  the  patient  is  at 
rest,  laxity  of  the  muscles  in  some  instances  gives  rise  to  drooping  of 
the  head  on  the  chest.  In  walking  the  balance  of  the  body  is  main- 
tained with  difficulty,  its  weight  being  throwii  on  each  leg  in  succes.sion  ; 
and  a  quiver  often  runs  through  the  body  when  the  foot  is  raised  from 
the  ground.  Moreover,  sudden  falls  are  not  uncommon ;  and  these 
have  led  to  fracture  of  the  patella.  Sensation  is  also  slow,  but 
nltimatelj'  sure.  The  special  senses  are  similarly  affected ;  and  two 
particular  sj'raptoms  are  often  noticed,  namelj^  a  persistent  unpleasant 
taste,  sweet,  bitter,  or  of  other  characters  ;  and  a  persistent  unpleasant 
smell. 

In  the  earljr  stage  of  myxoedema  there  are  no  evidences  of  organic 
disease  of  either  of  the  viscera,  but  these  are  ultimately  affected.  The 
urine  is  at  first  usually  increased  in  quantity ;  of  low  specific  gravity; 
deficient  in  urea  ;  but  contains  no  abnormal  ingredients.  In  the  last 
stage  it  generally  becomes  albuminous.  The  pulse  is  weak  or  slow. 
The  bowels  are  constipated. 

The  course  of  myxoedema  is  very  chronic.  Ultimately,  if  a  case  pro- 
gresses towards  a  fatal  termination,  there  is  great  general  debility; 
■while  mental  symptoms  supervene,  such  as  fretful ness,  irritability,  and 
moroseness  or  suspicion,  often  delusions  and  hallucinations,  sometimes 
convulsions,  and  speedy  conui  at  the  close.  Death  may  result  from 
coma,  -uremia,  general  or  nervous  exhaustion,  or  intercurrent  disease. 
Modern  treatment  has  greatly  affected  the  course  of  myxoedema, 
and  many  cases  are  now  arrested  in  their  progress,  if  not  actually 
cured. 

Treatment. — Myxoedema  has  hitherto  been  regarded  as  incurable, 
the  treatment  followed  being  purely  empirical,  such  as  ionics,  assiduous 
frictions,  vapour-baths,  tincture  of  jaborandi,  and  protection  from  cold. 
The  modern  rational  treatment,  based  on  the  pathology  of  the  disease, 
of  the  intenial  oral  administration  of  the  thyroid  gland  of  the  sheep, - 
has  been  attended  by  the  most  satisfactory  results,  but  as  yet  no  definite 
statements  can  be  "made  as  to  the  permanence  or  otherwise  of  the 
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beneficial  effects  so  obtained.  Whether  administered  as  fresh_  thyroid 
o-land,  or  in  the  form  of  tabloids,  powder,  or  glycerine  extract,  it  should 
be  remembered  that  we  are  using  a  powerful  therapeutic  agent.  The 
initial  dose  should  always  be  small,  and  the  patient  is  best  kept  in  bed, 
especially  if  the  subject  of  any  heart-trouble.  Unpleasant  effects  some- 
times follow  the  thyroid  treatment,  such  as  palpitation,  giddiness, 
pyi^exia,  depression,  and  dyspnoea.  It  may  be  mentioned  that  this  plan 
of  treatment  has  also  produced  remarkable  results  in  cases  of  cretinism. 
Other  methods  of  carrying  it  out  are  by  thyroid-grafting ;  and  by 
hypodermic  injection  of  thyroid-extract,  which  Dr.  George  Murray,  of 
NcAvcastle,  was  one  of  the  first  to  practise  in  this  country. 


'     CHAPTER  LXXII. 

-  DISEASES  OF  THE  NERVOUS  SYSTEM.  ' 

I 

I.  CLINICAL  CHARACTERS.  \ 

i 

The  clinical  investigation  of  nervous  affections  is  frequently  very  difficult, 
and  there  is  no  class  of  diseases  in  connection  with  which  a  definite  and 
systematic  plan  of  examination  is  more  requisite.     Further,  it  is  highly 
important  to  have  a  clear  knowledge  of  the  anatomy  and  physiology  of 
the  nervous  system,  particularly  as  to  the  functions  of  the  different  parts 
of  the  central  organs,  and  the  distribution  and  functions  of  the  nerves.  \ 
The  clinical  phenomena  which  may  be  associated  with  the  nervous  j 
system  will  now  only  be  briefly  sketched,  but  some  of  the  more  important  I 
of  these  phenomena  will  be  discussed  in  detail  later  on.    They  may  be  ! 
indicated  as  follows  : —  ' 

1.  Morbid  sensations  in  the  head,  including  pain  or  headache, 
tendei-ness,  sense  of  weight  or  heaviness,  thi-obbing,  heat,  vertigo,  or 
dizziness. 

2.  Wlorbid  sensations  connected  with  the  spine,  chiefly  pain,  tender-  j 
ness,  burning,  or  a  peculiar  sense  of  tightness  round  the  body,  as  if  it  \ 
were  encircled  by  a  tight  cord  extending  fi^om  the  spine — girdle-pain.  As  ' 
regards  spinal  pain,  it  is  important  to  notice  whether  it  is  felt  all  along 

the  spine  oris  localized ;  if  it  is  constant  or  paroxysmal ;  if  it  shoots  in  ] 
any  direction  ;  and  in  some  cases  how  far  it  is  influenced  by  walking,  by  ' 
movements  of  the  spinal  column,  by  perc'ussion  or  kneading  along  the 
spine,  by  concussion  of  the  heels,  and  by  the  passage  of  ice  or  of  a  hot 
sponge  along  the  vertebree. 

*  This  subject  is  now  so  extensive,  that  it  has  Ijecome  increasingly  difficult  to  do 

justice  to  it  in  a  general  treatise.    Amongst  the  more  important  works  which  maybe  i 

referred  to  are  "Diseases  of  the  Nervous  System"  by  Dr.  Gowers;  "Paralyses,  i 

Cerebral,  Bulbar,  and  Spinal"  by  Dr.  Bastian;   the  various  articles  in  "  Quain's  i 

Dictionary  of  Medicine ; "  and  the  "  Treatise  "  and  "  Handbook  "  on  Diseases  of  the  < 

Nervous  System  by  the  late  Dr.  James  Boss,  of  Manchester.    The  writings  of  the  late  ! 

Prof.  Charcot  are,  it  need  scarcely  be  said,  of  the  highest  value.  \ 

j 

i 
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3.  Mental  disturbance.— Ifc  is  impossible  to  indicate  here  all  tlie 
numerous  derangements  coming  under  tliis  head,  especially  as  observed 
m  cases  of  insanity,  but  their  general  character  may  be  gathered  from 
the  following  summary  -.—a.  Impaired  consciousness,  from  mere  stupor 
to  absolate  coma.  h.  Disorder  of  the  intellectual  faculties,  including 
perception  and  apprehension,  thought,  reasoning,  judgment,  and  memory. 
Under  this  would  come  the  various  forms  of  delirium,  mental  confusion, 
delusions,  illusions,  and  hallucinations ;  or  there  may  be  mere  failure  or 
complete  loss  of  one  or  all  of  the  mental  powers.  In  some  cases  the 
mental  faculties  are  unnaturally  acute,  c.  Alterations  in  the  moral 
feelings  and  actions,  manner  of  behaviour,  disposition,  affections,  spirits, 
and  temper,  d.  Emotional  disorder,  as  evidenced  by  the  emotions 
being  unduly  excitable  or  the  reverse,  e.  Disturbance  of  speech  as  an 
intellectual  act- — aphasia,  f.  Disorders  affecting  sleep,  including  som- 
nolence, insomnia,  uneasy  sleep  with  unpleasant  dreams,  somnambulism, 
find  somniloquism. 

4.  Subjective  disturbances  of  the  special  senses. — a.  Vision.  The 
chief  derangements  of  vision  are  photophobia  or  undue  sensibility  to 
light ;  photopsia  or  subjective  sensations  of  flashes  of  light,  of  iridic 
colours,  sparks,  muscfe  volitantes  or  spectra ;  defective  sight,  either 
dimness  of  vision  to  complete  blindness  or  amaurosis,  double  vision  or 
diplopia,  hemiopia,  part  of  the  field  of  vision  being  lost,  or  altered  per- 
ception of  colours,  b.  Hearing  may  be  affected,  as  shown  by  intolerance 
of  sound  ;  different  degrees  of  deafness  ;  or  tinnitus  aurium.  c.  Smell 
or  taste  may  also  be  impaired  or  lost ;  unduly  sensitive ;  or  perverted. 

5.  Alterations  in  general  sensation  and  tactile  sensibility. — These 
comprehend  : — a.  Hj'^perassthesia,  or  undue  sensibility  to  touch;  and  dys- 
esthesia or  hyperalgesia,  or  undue  sensibility  to  pain.  b.  The  opposite 
conditions  of  hyptesthesia,  aiiEesthesia,  or  analgesia.  There  may  be  a 
sensation  of  something  intervening  between  the  skin  and  any  object 
touched ;  or  inability  to  distinguish  the  characters  of  the  surface,  or  the 
form  of  an  object,  c.  Various  kinds  of  pain  or  tenderness  felt  in 
different  parts  of  the  body.  d.  Pareesthesite  or  perverted  sensations, 
such  as  numbness,  tickling,  itching,  formication  or  creejaing  of  ants,  heat 
or  cold,  pricking,  tingling,  or  the  aura  epileptica.  e.  Thermo-ansesthesia  ; 
and  thernio-hypercesthesia.  /.  Diminished  rapidity  of  conduction  to 
the  brain,  and  of  consequent  perception  of  tactile  or  painful  sensations. 

6.  Impairment  of  the  muscular  sense. — This  deviation  exists  in 
certain  forms  of  disease,  and  is  evidenced  by  a  difficulty  in  realizing 
weight  and  resistance,  or  in  performing  certpin  muscular  acts  witliout 
looking  at  and  23ayiug  dii'ect  attention  to  them ;  or  by  a  want  of  con- 
sciousness as  to  whether  different  muscles  are  contracted  or  not,  or 
whether  joints  are  being  passively  moved. 

7.  Alterations  affecting  posture  and  motility. —  These  are  of  the 
greatest  importance,  and  comprise  : — a.  General  restlessness  and  jactita- 
tion, b.  Abnormal  attitudes  or  movements  while  lying,  sitting,  standing, 
or  moving,  such  as  being  coiled  up  ;  boring  the  head  into  the  pillow ;  a 
disposition  to  stagger  or  fall,  to  advance  irresistibly  or  run,  to  rotate  on 
an  axis,  or  to  move  in  a  circle,  c.  Evidences  of  muscular  weakness,  in 
the  way  of  general  trembling ;  local  tremors  ;  or  unsteadiness  of  a  limb 
when  raised,  d.  Signs  of  undue  muscular  irritability,  namely,  fibrillar 
quivering;  twitcliings ;  subsultus  tendinum ;  rigidity;  clonic  or  tonic 
spasms  ;  convulsive  movements  ;  cramps  or  painful  spasms  ;  and  tetanus. 
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As  varieties  of  symptoms  due  to  spasmodic  movements  should  be 
specially  mentioned  strabismus  or  squint ;  rolling  aboiit  of  the  eyes,  or 
the  condition  termed  nystagmus,  in  which  the  eye-ball  presents  con- 
tinuous oscillatory  and  rotatoi-y  movements,  which  cannot  be  voluntarily 
controlled,  or  only  occui'ring  on  voluntary  movement  ;  champing  of  the 
jaws ;  grinding  of  the  teeth ;  and  trismus  or  lock-jaw.  e.  Paralysis, 
cither  genei^al,  hemiplegic,  paraplegic,  or  local.  /.  ImjDairment  or  loss 
of  power  in  co-ordinating  muscles  for  the  performance  of  various  acts. 

g.  Automatic  involuntary  movements,  such  as  those  observed  in  chorea. 

h.  Deficient  or  excessive  reflex  irritability.  i.  Cataleptic  fixity  of  a 
limb;  or  slow  purposeless  movements  of  flexion  and.  extension,  as  in 
the  condition  termed  athetosis. 

8.  Changes  in  vascular  supply,  nutrition,  and  secretion. — The  iji- 
fluence  of  the  nervous  system  on  these  processes  is  well  known,  and  it 
will  sufficfe  to  mention  here,  as  illustrations,  the  changes  in  temperatui'e, 
and  the  wasting,  with  tendency  to  bed-soi'es,  often  observed  in  paralyzed 
parts;  the  disorders  of  nutrition  and  secretion  which  frequently  accom- 
pany neuralgia;  and  thfe  influence  of  nervous  affections  on  the  secretion 
of  tears,  saliva,  or  urine. 

9.  There  are  some  important  extrinsic  symptoms  often  associated 
with  nervous  diseases,  namely,  those  referable  to  the  stomach,  bowels, 
bladder,  and  sexual  organs,  many  of  them  being  due  to  paralysis.  They 
include  nausea  and  vomiting;  obstinate  constipation,  accumulation  of 
ffeces  in  the  rectum,  and  involuntary  or  unconscious  deftecation  ;  irrita- 
bility of  the  bladder,  retention  or  incontinence  of  urine,  or  involuntary 
micturition  ;  diminution  or  loss  of  sexual  inclination  or  power,  undue 
sexual  excitability,  or  constant  priapism. 

II.  PHYSICAL  AND  SKILLED  EXAMINATION. 

Objective  and  special  modes  of  examination  are  highly  important  in 
the  investigation  of  nervous  diseases,  and  the  folloAving  outline  may 
serve  to  indicate  the  nature  and  scope  of  the  information  to  be  thus  ob- 
tained : — 

A.  Examination  of  the  head,  as  to  size  and  shape  ;  state  of  the  fonta- 
nelles;  signs  of  tumour;  or  localized  pain  or  tenderness  on  pressure  or 
percussion. 

B.  Examination  of  the  spinal  column,  as  to  shape,  signs  of  tumour,  or 
evidences  of  displacement  or  projection  of  the  spinous  processes  due  to 
dislocation  or  caries  ;  or  as  to  the  sensations  of  the  patient  on  palpation, 
percussion,  or  the  application  of  heat  or  cold. 

G.  Tests  of  sensation.— In  testing  sensation  it  must  be  remembered 
that  there  are  really  several  kinds  of  sensation,  each  of  which  it  may  be 
necessary  to  investigate.  These  include :—(!)  Ordinanj  mtaneous 
sensibility.  (2)  Painful  sensations.  (3)  TarMle  sensations,  or  those  of 
touch,  which  realize  (a)  pressure;  (h)  temperature;  (c)  locality. 
(4)  Muscular  sense.  In  many  cases  much  care  and  tact  are  necessary  in 
testing  these  different  kinds  of  sensation,  and  in  discriminating  between 
them.  Without  entering  into  details,  it  mast  suffice  to  give  the  follow- 
ing summary  : — Cutaneous  sensibility  is  tested  by  noting  the  effects  of  a 
slight  touch  or  pressure,  or  of  tickling  the  surface  ;  painful  sensations  by 
pricking  or  pinching  the  skin.    The  sense  of  pressure  is  best  tested  by 
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applying  different  weights  over  the  part  to  be  examined.  The  recog- 
nition of  tenipe ratter e  may  be  determined  by  applying  to  the  skin  two 
test-tubes,  one  containing  cold,  the  other  hot  water.  The  knowledge  of 
locality  can  be  tested  by  pinching  or  pricking  the  skin  while  the  patient 
is  not  looking,  or  has  his  eyes  shut,  and  making  him  state  the  seat 
of  the ^  irritation.  Special  instruments  are  also  employed,  such  as 
Weber's,  Jaccoud's,  or  Sieveking's  cesthesiometer.  Weber's  instrument 
consists  essentially  of  a  pair  of  compasses,  the  points  of  which 
are  covered  with  sealing-wax,  and  it  is  noted  what  is  the  shortest 
distance  apart  at  which  these  can  be  recognized  as  separate  points 
of  touch,  an  approximate  idea  being  thus  gained  as  to  the  degree 
of  sensibility  of  a  particular  part.  The  muscular  sense  is  tested  by 
making  the  patient  lift  weights  suspended  in  a  towel  or  handkerchief, 
and  noticing  the  smallest  weight  which  can  be  recognized,  or  the 
.smallest  dilierence  between  two  weights  which  can  be  appreciated  ;  by 
•directing  him,  his  eyes  being  closed,  to  perform  certain  acts,  such  as  to 
point  to  or  touch  the  nose  or  ear,  or  the  great  toe,  or  to  place  his  legs  in 
particular  postures ;  or  by  placing  the  legs  in  different  positions,  and 
ascertaining  whether  the  patient  can,  without  looking,  state  what  posi- 
tions they  occupy. 

D.  Tests  applied  to  muscles.— a.  When  any  muscles  are  supposed  to 
be  paralyzed,  the  patient  should  be  desired  to  attempt  to  perform 
various  movements  or  actions,  which  would  bring  the  affected  muscles 
into  play,  and  thus  it  can  be  observed  whether  they  are  really  paralyzed, 
and  to  what  degree ;  it  being  noted  whether  these  actions  can  be  per- 
formed at  all,  or  if  they  are  merely  slowly  produced  and  deficient  in 
power.  In  this  connection  the  act  of  walking  and  the  gait  often 
demand  careful  attention.  An  instrument  named  the  dynaviometer  has 
been  invented  by  Duchenne,  for  the  purpose  of  measuring  and 
recording  accurately  the  strength  of  the  hand-grasp  ;  and  also  of  mea- 
suring the  force  of  traction  which  can  be  exerted  by  other  groups  of 
muscles,  h.  When  there  is  impairment  or  loss  of  co-ordinating  jDower, 
the  involved  muscles  should  also  be  properly  tested;  thus  the  patient 
may  be  made  to  balance  the  body  in  an  erect  position  with  the  eyes 
shut,  or  to  walk  along  a  straight  line  without  looking  at  the  ground, 
c.  A  matter  of  frequent  importance  is  to  determine  whether  muscular 
irritability  is  retained  or  lost,  as  well  as  the  degree  of  facility  with 
which  it  is  excited,  and  the  foi'ce  with  which  the  muscles  act  when  thus 
irritated.  This  is  accomplished  by  employing  some  direct  mechanical 
irritation,  such  as  pressure,  percussion,  or  drawing  the  finger  along  the 
muscles ;  but  especially  by  electricity.  In  many  cases  also  the  reflex 
excitability  of  muscles  has  to  be  tested,  but  this  subject  must  be 
separately  discussed. 

E.  Examination  of  reflexes.  —  For  several  years  past  certain 
phenomena  have  come  to  assume  an  important  position  in  relation  to 
nervous  diseases,  which  are  known  by  the  general  term  spinal  rejlexes. 
These  are  tested  as  to  their  presence ;  their  absence  or  abolition  ;  or 
their  exaggeration  or  impairment.  They  ai-e  divided  into  two  primary 
groups,  namely: — 1.  Superficial  or  skin-reflexes.  2.  Deep  or  tendon- 
reflexes. 

Superficial  reflexes  dej)end  on  impressions  conveyed  by  the  ordinary 
afferent  or  sensory  nerves,  when  certain  parts  of  the  skin  are  irritated. 
Tendon-reflexes  are  elicited  by  a  sudden  impulse  or  blow  aj^plied  to  the 
tendon  or  aponeurosis  belonging  to  a  muscle. 
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The  modes  of  production,  and  the  indications  afforded  by  these  reflexes, 
are  conveniently  arranged  by  Dr.  Bastian,  in  "  Quain's  Dictionary  of 
Medicine,"  according  to  the  following  tables  : — 


1.  SuPEiii'iciAL  Reflexes. 


Name  of 

Mode  of  Excitation. 

Nature  of  Result. 

Level  of  Cord  upon 
which  Reflex  depends. 

Plantar  re/lex. 

Tickling  sole  of  foot. 

Movement  of  toes;  of 
these  and  foot ;  or  of 
these  and  leg. 

First,  second,  and  third 
■  sacral  nerves  (lower  part 
of  lumbar  enlargement). 

Gluteal  re/lex. 

Irritation  of  skin  of  but- 
tock. 

Contraction  of  glutaii. 

Fourth  and  fifth  lumbar 
nerves. 

Cremasteric 
reflex. 

Irritation  of  skin  of  upper 
and  inner  part  of  tliigh. 

Drawing  up  of  testicle. 

First  and  second  lumbar 
nerves. 

Abdominal  re/lex. 

Irritation  of  skin  of  abdo- 
men along  edge  of  ribs, 
and  above  Poupart's  li- 
gament. ^ 

Contraction  of  upper  or 
of  lower  part  of  abdomi- 
nal muscles. 

Eighth  to  twelfth  dorsal 
nerves. 

Epigastric  reflex. 

Stroking  side  of  chest 
over  sixth  and  fifth 
intercostal  spaces. 

A  dimpling  of  correspond- 
ing side  of  epigastric 
region  ^contraction  of 
highest  fibres  of  rectus 
abdominis). 

Fourth  to  sixth  or  seventh 
dorsal  nerves. 

Scapular  reflex. 

Irritation  of  skin  in  in- 
terscapular region." 

Contraction  of  posterior 
axillary  fold  (teres),  or 
of  several  of  scapular 
muscles. 

Sixth  or  seventh  cervical 
to  second  or  third  dor- 
sal nerves. 

2.  Deep  Reflexes. 

Name  of 
Reflex. 

Mode  of  Excitation. 

Nature  of  Result. 

Level  of  Cord  upon 
which  Reflex  depends. 

Knee  jerk. 

By  striking  patella  ten- 
don with  edge  of  hand 
or  witli percussion  ham- 
mer, whilst  leg  hangs 
loosely  over  fellow,  or 
over  forearm  of  opera- 
tor. Also  by  striking 
quadriceps  tendon  above 
patella. 

A  single  upward  jerk  of 
the  leg  and  foot,  slight 
or  distinct. 

Second  and  third  lumbar 
nerves. 

Ankle  clonus. 

With  knee  extended  or 
very  slightly  fiexed,  by 
pressing  quickly  and 
firmly  against  anterior 
part  of  sole  of  foot  (so as 
to  stretch  calf-mnscles) 
and  then  keeping  up 
the  pressure. 

A  series  of  clonic  contrac- 
tions at  the  ankle-joint, 
continuing  as  long  as 
the  pressure  is  main- 
tained, and  instantly 
ceasing  when  it  is  re- 
laxed. 

If  the  condition  is  very 
highly  marked  it  may 
spread  to  the  wliol'e 
limb,  or  even  to  that  of 
the  opposite  side. 

First  to  third  saci'al 
nerves  (lower  part  of 
lumbar  enlargement). 

A  modification  of  the  ankle-clonus  has  been  described  under  the 
term  front-tap  contraction.  It  is  obtained  by  tapjjing  on  the  muscles  of 
1  he  front  of  the  leg  during  passive  flexion  of  the  ankle.  Deep  reflexes 
can  also  occasionally  be  produced  in  the  upper  limb,  though  not  present 
in  health,  as,  for  instance,  percussion  of  the  lower  end  of  the  radius 
produces  flexion  of  the  elbow,  and  in  some  cases  percussion  of  the  lower 
•end  of  the  ulna  produces  extension  of  the  elbow ;  they  are  said  to  indicate 
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secondary  descending  degeneration  after  brain-lesions.  Eulenbero-  indi- 
cates the  movements  of  tendon-reflexes  by  fjraxjliic  represenlaiion  " 

F*  Uses  of  Electricity.— Electricity  is  '  of  use  for  the  diagnosis 
prognosis,  and  treatment  of  diseases,  especially  of  the  nervous  ajul 
muscular  systems.    It  is  used  in  three  forms,  namely  :  

1.  Electricity  produced  by  friction,  otherwise  known  as  static  or 
Franklinic  electricity,  requiring  for  its  application  rotating  cylinders  or 
discs  of  glass,  Leyden  jars,  insulating  stools,  etc.  This  form  is  so  diffi- 
cult to  manage,  and  the  apparatus  is  so  cumbersome,  that  it  is  now 
rarely  used,  although  the  late  Professor  Charcot  employed  it  to  a  con- 
siderable extent,  especially  in  the  treatment  of  so-called  "hysterical" 
neuroses. 

2.  Electricity  induced  by  magnets  or  neighbouring  currents  of  elec- 
tricity. This  is  called  the  induced  current,  the  Faradic  current,  the 
magneto-electric  current,  or  the  interrupted  current.  Its  most  common 
form  is  that  in  which  a  coil  is  made  to  rotate  between  the  poles  of  a 
horseshoe  magnet.  The  best  form  is  that  in  which  a  coil  of  coarse  wire 
having  a  core  of  soft  iron  in  its  middle  is  connected  with  the  two  plates 
of  a  galvanic  element.  Over  this  pi-imary  coil  another  coil  of  finer  wire 
is  made  to  slide.  The  current  of  the  primary  coil  being  automaticallv 
made  and  broken  with  very  great  rapidity  by  means  of  a  sprino- 
hammer,  currents  of  electricity  are  induced  in  the  coil  which  slides 
over  the  primarj^  coil,  and  the  strength  of  such  induced  currents  can  be 
graduated  with  very  great  delicacy  by  the  extent  to  which  the  outer  coil 
covers  the  inner. 

3.  Electricity  produced  by  chemical  action  in  cells,  such  cells  being 
technically  known  as  "elements."  This  is  called  Galvanic  or  Voltaic 
electricity,  and  is  sometimes  spoken  of  as  the  constant  current.  The 
elements  must  be  "constant"  in  their  action,  and  none  are  better  than 
tliose  which  are  known  as  the  Leclanche  elements  (of  which  there  are 
many  imitations),  and  which  are  now  in  common  use  for  a  variety  of 
purposes.  A  medical  galvanic  battery  should  be  composed  of  small 
cells,  not  less  than  twenty  in  number  and  united  in  series,  that  is,  the 
zinc  plate  of  one  element  joined  to  the  carbon  plate  of  the  next,  and  so 
on.  In  such  a  battery  the  current  flows  from  the  last  carbon  plate 
through  the  connecting  wire  to  the  first  zinc  i^late.  The  wire  connected 
with  the  carbon  is  spoken  of  as  the  positive  pole,  and  that  with  the  zinc 
as  the  negative  pole,  and  it  must  be  remembered  that  the  current  always 
flows  from  positive  to  negative.  The  negative  pole  is  more  stimulating 
and  irritating  than  the  positive. 

The  nse  of  electricity  as  a  source  of  light,  and  as  a  source  of  heat,  is 
daily  becoming  of  more  and  more  importance  in  medicine,  but  scarcely 
needs  more  than  a  passing  allusion  in  this  place. 

In  diagnosis  electricity  is  used  to  test  the  irritability  of  nerves  (motor 
and  sensor}'),  and  of  muscles.  The  best  form  of  battery  for  testing  is  a 
combined  Faradic  and  Galvanic,  the  latter  with  20  to  40  cells,  and  so 
arranged  that  the  same  electrodes  or  sponges  can  be  used  for  either 
current  by  simply  altering  a  switch.  Great  care  is  required  in  the 
omplojmicut  of  electricity  for  such  a  purpose,  and  we  shall  best  explain 
the  method  to  be  used  by  giving  directions  for  testing  a  particular  group 
of  muscles,  say,  those  of  the  hand.  This  is  most  readily  done  by  comparing 

*  The  following  observations  on  the  "  Uses  of  Electricity  "  have  been  chiefly  written 
by  my  friend  and  colleague,  Dr.  Vivian  Poore,  who  has  also  kindly  revised  them  for 
this  edition. 
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the  irritability  of  a  muscle  on  the  right  side  with  the  corresponding  muscle 
■on  the  left.  We  must  be  sure  in  the  first  instance  that  the  muscles  are 
in  perfect  repose,  and  it  is  often  impossible  to  get  this  condition  fulfilled 
■without  the  intelligent  help  of  the  patient.  Let  the  patient,  stripped  to 
the  waist,  sit  in  a  comfortable  chair  with  both  hands  arranged  symme- 
trically in  front  of  him,  and  resting  in  perfect  repose  on  a  small  table  of 
suitable  height,  or  on  the  back  of  a  chair.  IText  we  must  be  sure  that 
the  current  passes  thi-ongh  equal  lengths  of  the  body  to  the  muscles  on 
•either  side  ;  this  is  most  certainly  effected  by  fastening  one  pole  to  the 
middle  line  of  the  body  (say  the  nape  of  the  neck).  If  telegraph  wire 
-conductors  be  used  (and  they  are  the  best)  it  will  be  found  a  good  plan 
to  place  a  small  toilet  sponge  moistened  with  salt  and  water  over  the 
lower  cervical  vertebrfB,  and  over  this  to  fasten  the  bright  copper  wire 
•of  the  conductor  by  means  of  a  strip  of  bandage  tied  round  the  neck. 
jSText  we  must  be  sure  that  the  skin  over  the  muscles  to  be  tested  is 
■equally  pervious  (if  we  may  use  the  expression)  to  electricity,  and  this 
is  best  effected  by  thoroughly  moistening  the  skin  with  hot  salt  and 
water.  Having  fastoa^ed  a  sponge-holder  or  rheophore  of  suitable 
shape  to  the  other  conductor  of  tlie  battery,  sit  facing  the  patient, 
and  proceed  to  test  the  muscles  and  compare  the  irritability  of 
'One  side  with  the  other.  It  is  well  to  begin  with  the  side  which  is 
presumably  healthy.  Let  your  current  be  at  zero  to  begin  with, 
•and  gradually  increase  its  strength  until  a  distinct  movement  of  the 
muscle  is  obtained.  This  done,  apply  the  same  current  in  a  jDrecisely 
•similar  way  to  the  opposite  side  and  compare  the  results.  We  may  ' 
find  that  the  irritability  is  lost,  lessened,  or  heightened,  or  that  a 
TQuscle  which  gives  no  response  to  faradism  contracts  more  or  less 
readily  to  galvanism. 

Irritability  to  both  forms  of  current  is  lost  if  the  muscle  be  so 
extremely  wasted  that  no  appreciable  amount  of  fibre  remains.  It  is 
lessened  in  all  cases  in  which  muscles  have  been  disused  for  some  time, 
-as  when  limbs  have  long  been  kept  in  splints  or  immovable  apparatus, 
and  in  old  cases  of  hemiplegia  and  hysterical  paralysis.  Iiu'itability 
when  lessened  from  these  causes  is  usually  quickly  recovered  after  a 
few  applications  of  the  current.  It  is  often  lessened  in  diphtheritic 
paralysis,  in  moderately  severe  cases  of  lead-paralysis,  and  in  cases  of 
nerve-injury  which  are  recovering.  Irritability  is  lessened  to  both 
forms  of  current  when  muscles  have  been  over-used,  as  in  wi"iters' 
cramp,  and  in  some  cases  of  chorea.  In  cases  of  locomotor  ataxy  it  is 
sometimes  found  that  the  muscles  of  the  aft'ected  limbs  vary  in  their 
irritability,  some  showing  excess  and  others  diminution.  After  an 
injury  to  a  nerve  which  completely  stops  its  conducting  power,  it  is 
•common  to  find  that  the  irritability  to  faradism  and  galvanism  of 
muscles  supplied  by  the  injured  nerve  undergoes  a  gradual  diminution, 
■until  at  the  end  of  seven  or  eight  days  the  irritability  to  faradism  is 
completely  lost,  while  the  irritability  to  galvanism  revives  and  ultimately 
becomes  excessive. 

Irritability  to  both  currents  may  be  apparently  lessened  in  cases 
'where  the  skin  is  very  di-y  and  harsh,  and  the  current  finds  great 
resistance  to  its  transit  through  it. 

Irritability  of  muscles  to  faradism  or  galvanism  may  be  heightened 
'in  some  cases  of  slight  nerve-injuries,  in  which  the  nerve  is  bruised 
or  tender.  It  is  apparently  heightened  in  emaciated  and  ancemic 
subjects. 

3  p 
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It  i,s  iiotewoi-tliy  that  in  some  forms  of  progressive  muscular  atrophy 
the  irritability  to  both  forms  of  current  continues  normal  as  long  as  there- 
is  any  muscle  remaining. 

Sometimes  in  tlie  early  stages  of  hemiplegia  muscular  irritability  is 
heightened  ;  and  in  cases  of  paraplegia  from  a  limited  lesion  leading  to 
degeneration  of  the  lateral  columns  of  the  cord  a  similar  condition  of 
things  is  found. 

Degenerative  Beactions. — In  the  conditions  thus  named  it  is  found 
tbat  muscles  give  no  response  to  faradism,  but  respond  readily,  or  too 
readiljs  to  galvanism.  When  a  motor  nerve  is  divided  or  obliterated 
by  pressure,  or  Avhen  the  motor  cells  in  the  cord  or  brain  from  which 
it  emanates  are  destroyed,  degeneration  travels  doAvn  the  nerve,  and 
ultimately  reaches  the  terminal  fibres  and  end-plates  distributed  among 
the  muscular  fibrillse,  leaving  the  muscle  practically  without  any  nerve 
at  all.  Muscles  in  such  a  state  give  no  response  to  faradism  (for  this 
current  acts  mainly  on  the  intra-muscular  nerves),  but  as  long  as  any 
miiscular  fibres  remain  they  can  be  made  to  contract,  by  virtue  of  their 
own  inherent  irritability,  by  the  galvanic  current  slowly  interrupted. 
Sometimes  muscles  in  this  'condition  respond  too  readily  to  galvanism  ; 
but  why  this  should  be  so  it  is  difficult  to  say. 

Degenerative  reactions  are  found  in  cases  of  paralysis  due  to  damage 
to  a  nerve-trunk  (as  in  facial  palsy  and  other  forms  of  nerve-injury); 
as  well  as  in  cases  of  paralysis  due  to  destruction  of  the  motor  cells 
in  the  spinal  cord  (anterior  polio-myelitis,  infantile  paralysis,  adult 
spinal  paralysis),  and  of  course  in  those  more  extensive  lesions  of  the 
cord,  such  as  acute  myelitis,  which  involve  the  motor  cells  in  a  common 
ruin.  Degenerative  reactions  are  also  found  in  extreme  forms  of  lead- 
palsy.  In  cases  of  paraplegia  from  a  local  injury,  in  which  the  motor 
cells  below  the  injury  retain  their  functional  vitality,  the  degenerative 
reactions  are  not  found,  so  that  the  following  rules  may  be  laid  down : — 

1.  As  long  as  a  muscle  is  connected  by  a  healthy  nerve  with  healthy 
motor  cells  in  its  nerve-centre,  it  will  not  give  degenerative  reactions, 
even  though  it  be  absolutely  paralyzed  to  the  will.  Neither  will  a 
muscle  in  such  a  condition  undergo  rapid  or  extensive  wasting. 

2.  When  a  muscle  is  cnt  off  from  the  influence  of  its  motor  cells,  by 
damage  to  the  cells  themselves,  or  to  the  motor  nerve  which  emanates 
from  them,  it  gives  degenerative  reactions  as  soon  as  the  degeneration 
of  the  nerve  to  its  end  is  complete  ;  and  a  muscle  in  such  a  state  wastes, 
very  rapidly. 

The  essential  point  in  the  "  reaction  of  degeneration  "  is  the  want  of 
irritability  for  the  faradic  current,  while  the  galvanic  current  is  still  able 
to  provoke  a  contraction  of  the  muscles.  The  reaction  of  the  degenerated 
muscle  to  galvanism  is,  however,  often  not  that  of  health.  In  health 
the  muscle  contracts  most  readily  when  the  negative  pole  (cathode)  is 
applied  to  the  muscle  and  the  circuit  is  closed.  This  (normal  reaction) 
is  called  Cathodal  Closure  Contraction  (C.C.C.).  In  some  cases  of  _ 
degeneration  the  contraction  of  the  muscle  is  most  easily  provoked 
when  the  positive  pole  (anode)  is  applied  to  the  muscle,  and  the  circuit 
is  opened.  This  is  called  Anodal  Oj^tning  Contraction  (A.O.C.).  In 
health  the  cathodal  closure  contraction  is  more  readily  provoked  than 
the  anodal  opening  contraction,  but  in  the  degenerated  muscle  tins 
order  is  reversed,  and  we  get  "reaction  of  degeneration,"  wiih  the 
anodal  opening  contraction  greater  than  the  cathodal  closure  contrac- 
tion, a  fact  which  may  be  shortly  recorded  thus  : — R.D  :  A.O.C.  >  C.C.C. 
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It  must  be  borne  in  mind  that  a  muscle  may  be  hopelessly  paralyzed 
and  yet  respond  to  electricity  quite  normally. 

The  irritability  of  motor  nerves  may  be  tested  by  applying  the 
rheophore  exactly' over  the  nerve  we  wish  to  test;  and  all  that  has  been 
said  with  regard  to  the  muscles  may  be  equally  applied  to  the  nerves. 

Electricity  is  of  some  use  also  in  testing  the  sensibility  of  sensory 
nerves. 

Electricity  is  often  of  service  in  prognosif!,  and  it  will  be  convenient 
to  offer  here  a  few  remarks  on  this  subject.  1.  A  correct  prognosis 
must  depend  upon  an  exact  diagnosis.  Thus  a  muscle  or  limb  is 
paralyzed,  and  by  the  aid  of  electricity  (combined  with  other  indica- 
tions) Ave  are  helped  to  a  knowledge  of  the  exact  seat  of  the  paralyzing 
lesion,  whether  psychical,  cerebral,  spinal,  or  in  the  peripheral  nerves; 
and  on  the  exactness  of  this  knowledge  depends  the  accuracy  of  prognosis. 
2.  Electrical  reactions,  when  considered  in  conjunction  with  the  element 
of  time,  are  often  a  gi-eat  aid  to  prognosis.  Thus,  let  us  take  an 
ordinary  case  of  facial  paralysis,  from  a  (rheumatic  ?)  thickening  of 
the  sheath  of  the  facial  nerve  after  it  leaves  the  stylo-mastoid  foramen. 
The  tendency,  of  such  a  case  is  to  recover  completely  in  ten  days  or  a 
fortnight,  and  the  degenerative  reactions  will  be  scarcely  ajDpreciable. 
If  the  degenerative  reactions  are  well-marked,  we  may  infer  that  the 
degeneration  of  the  motor  nerve  is  complete  to  its  very  end,  and  we  may 
feel  sui-e  that  recovei-y  will  be  delayed  for  some  weeks.  If  the  degenera- 
tive reactions  persist  after  many  months,  the  chances  of  ultimate 
recovery  lessen.  Directly,  however,  a  muscle  which  has  given  degenera- 
tive reactions  begins  to  respond  to  faradism  our  prognosis  becomes  more 
hopeful.  Prognosis  must  depend  not  only  upon  the  exactness  of  the 
diagnosis,  but  also  upon  our  knowledge  of  the  natural  history  of  the 
disease  with  which  we  have  to  deal.  Electricity  is  a  valuable  aid  to 
prognosis,  but  it  is  not  an  infallible  touchstone,  and  if  it  be  used  in  com- 
bination with  ignorance  it  is  almost  certain  to  mislead. 

Ct.  When  a  limb  is  paralyzed,  the  state  of  nutrition  of  its  tissues 
must  be  noted,  esjDecially  that  of  the  muscles,  by  feeling  them,  and  by 
making  circular  measurements,  for  which  a  special  ajjparatiis  has  been 
invented  by  Dr.  Russell  Reynolds.  It  should  also  be  observed  whether 
there  is  any  local  change  in  temperature ;  or  in  the  characters  of  the 
pulse. 

H.  Examination  directed  to  the  Special  Senses. — It  may  be  requisite 
to  test  the  sense  of  hearing,  taste,  or  smell ;  biit  the  most  important 
matter  coming  under  this  head  is  examination  directed  to  the  eyes  and 
to  vision.  This  comprehends: — (i.)  Examination  of  the  position  and 
movements  of  the  eye-balls,  for  paralysis  or  spasm  of  one  eye  onlj^  or  for 
conjugate  deviation  of  both  eyes  in  one  direction,  (ii.)  Examination  of 
the  pupils,  observing  whether  both  are  contracted  or  dilated,  or  rapidly 
alternate  from  one  to  the  other  condition ;  if  they  are  equal  or  unequal ; 
and  if  they  act  properly  under  light,  and  to  accommodation,  (iii.)  'Testing 
the  sight  in  various  ways,  particular  attention  being  paid  to  the  field 
of  vision  in  all  directions  ;  and  also  to  the  perception  of  colours. 
(iv.)  Examination  loith  the  ophthalmoscope.  Ophthalmoscopic  examina- 
tion is  now  adopted  as  a  I'outine  practice  in  the  investigation  of  diseases 
of  the  nervous  system.  For  a  full  accf)unt  of  this  subject,  and  of  the 
various  kinds  of  apparatus  employed,  witli  the  methods  of  using  them, 
reference  must  be  made  to  special  treatises.  It  is,  however,  by  practicfil 
demonstration  that  the  use  of  the  ophthalmoscope  is  best  learnt,  and 
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consicler.able  personal  experience  witli  the  instrument  is  required  before 
it  can  be  satisfactorily  employed.  In  the  succeeding  remarks  a  brief 
description  will  be  given  of  the  morbid  appearances  which  may  be 
presented,  the  structures  to  which  attention  has  to  be  particularly 
directed  in  the  examination  being  the  optic  disc,  blood-vessels,  retina, 
and  choroid.  At  the  outset  it  must  be  remarked  that  the  normal  amount 
of  vascularity  is  subject  to  great  variations,  and  therefore  but  little 
importance  should  be  attached  to  slight  alterations  in  this  respect, 
unless  they  are  changing  or  unilateral. 

a.  Eypercnmia. — This  may  be  limited  to  the  vessels  of  the  disc  or 
retina,  or  may  involve  both  sets.  It  is  characterized  by  moi-e  or  less 
increased  redness,  with  enlargement  of  the  vessels  and  apparent  increase 
in  their  number,  many  radiating  from  the  disc,  and  some  appearing  to 
be  tortuous  or  varicose,  there  being  in  some  cases  minute  dark  red  spots, 
due  to  little  "  kinks,"  in  the  vessels.  Pulsation  in  the  arteries  is 
sometimes  seen,  especially  on  lightly  pressing  the  eye-ball.  Slight 
oedema  of  the  disc  may  follow,  dimming  the  edge,  and  veiling  its  surface. 
There  may  be  subjective  symptoms  of  dimness  of  vision,  heaviness 
about  the  eyes,  flashes  of  light,  or  iridic  colours.  The  encephalic  con- 
ditions with  which  hypei'semia  may  be  associated  are  congestion ;  acute 
or  chronic  inflammation,  especially  meningeal  ;  and  tumours.  It  may 
remain  as  such  ;  but  is  more  frequently  the  first  stage  of  an  acute  inflam- 
mation, especially  when  due  to  a  tumour.  /3.  Ancemia. — This  condition 
may  be  persistent,  as  in  general  anaemia ;  or  transitory,  as  in  vascular 
spasm.  As  a  rule  the  disc,  retina,  and  choroid  are  affected.  There  is 
pallor,  with  emptiness  and  shrinking  of  the  vessels.  It  may  be  attended 
with  temporary  blindness,  flashes  of  light  or  muscEe  volitantes,  and 
general  weakness  of  vision.  The  local  causes  are  vascular  spasm  and 
embolism.  Ancemia  has  been  noticed  in  epilepsy  and  acute  uraemia, 
y.  CEdema  of  the  disc. — Most  frequently  accompanying  other  conditions, 
namely,  hypera;mia,  ischismia,  but  especially  neuritis,  in  rare  instances 
oedema  of  the  disc  exists  alone.  8.  Ischmnia  of  the  disc — Choked  disc 
(Allbutt).^ — There  is  still  much  doubt  and  discussion  as  to  the  real 
significance  of  the  condition  thus  narued.  By  one  set  of  authorities  it  is 
regarded  as  originating  in  congestion,  in  consequence  of  some  increased 
intra-cranial  pressure,  which  obstructs  and  prevents  the  return  of  the 
blood  from  the  eye  through  the  ophthalmic  vein  to  the  cavernous  sinus, 
von  Graefe  advanced  the  view  that  ischremia  is  due  to  "  obstruction 
at  the  cavernous  sinus,  with,  concurrent  action  of  the  sclerotic  I'ing." 
It  has  also  been  attributed  to  the  pressure  of  fluid  driven  down  into 
the  subvaginal  space  around  the  optic  nerve,  and  compressing  the  latter 
at  the  tei-minal  cttZ-cZe-sac,  so  that  the  return  of  venous  blood  is  impeded. 
This  space  is  continuous  with  the  sub-arachnoid  space  around  the  brain, 
and  any  increase  of  intra-cranial  pressure  or  of  sub-araclmoid  fluid  causes 
distension  of  the  sheath  around  the  nerve.  Manz  has  endeavoured  to 
prove  this  by  experiments  on  animals.  On  the  other  hand,  several  of 
the  highest  authorities  in  ophthalmoscopy  deny  that  this  is  the  mode  of 
origin  of  ischemia,  and  consider  that  it  is  really  a  form  of  neuritis.  Dr. 
Hughlings  Jackson  and  others  maintain  that  this  is  set  up  in  a  reflex 
manner,  as  the  result  of  some  irritation  in  the  brain,  and  this  reflex 
influence  has  been  supposed  to  be  conveyed  through  the  vaso-motor 
nerves.  Schmidt  found  experimentally  that  the  liquid  in  the  sheath 
around  the  optic  nerve  passes  into  lymph-spaces  in  the  nerve  at  the 
lamina  cribrosa,  and  he  suggested  that  neuritis  is  set  up  by  the  influence, 
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perhaps  irritation,  of  fluid  driven  in  by  intra-cranial  pressure.  Others 
hold  that  the  so-called  ischajmia  is  always  a  descending  neuritis,  the 
inflammation  being  propagated  directly  from  the  brain  along  the  trunk 
of  the  optic  nerve.  When  advanced,  the  appearances  in  ischcemia  are 
those  of  intense  congestion  and  inflammation,  with  htemorrhages.  The 
disc  is  much  swollen  and  prominent,  generally  rising  steeply  on  one  side 
and  sinking  gradually  on  the  other,  while  the  margin  is  obscured  by 
infiltration  and  excessive  vascularity,  the  latter  giving  it  a  mossy  look, 
owing  to  the  great  increase  in  the  number  of  capillaries.  The  colour 
may  be  dee^j-red,  but  is  often  a  mixture  of  dirty  grey  and  red,  from  the 
mixing  of  exudation  with  distended  capillaries  and  minute  extravasations. 
The  nerve-fibres  are  somewhat  swollen,  and  less  transparent  than  in 
health,  so  that  the  papillary  region  looks  more  coarsely  fibrous.  Cell 
and  nuclear  proliferation  takes  jilace  in  the  connective  tissue  between 
the  bundles  of  nerve-fibres  and  ai-ound  the  vessels.  The  retina  is  only 
altered  immediately  around  the  disc,  being  opaque,  and  its  veins  being 
enlarged,  sometimes  with  streaks  of  exudation  along  the  larger  of  them. 
Some  nerve-fibres  a^^e 'disintegrated.  The  trunk  of  the  optic  nerve  is 
unaffected.  This  state  frequently  exists  to  a  marked  degree  without 
any  disturbance  of  central  vision.  The  causes  of  ischtemia  are  menin- 
gitis, tumours,  hydrocephalus,  and  caries  of  the  sphenoid  bone, 
e.  Descending  optic  neuritis. — This  signifies  inflammation  extending  along 
the  optic  nerve  from  within  the  cranium,  the  extension  pi^obably  taking 
place  chiefly  along  its  connective  tissue.  Hence  the  optic  trunk  itself 
is  involved,  and  the  morbid  ophthalmoscopic  appearances  are  chiefly 
confined  to  the  disc,  occasionally  involving  the  adjacent  retina.  The 
ophthalmoscopic  distinctions  from  ischemia  are  thus  described  : — The 
disc  is  swollen,  and  does  not  present  the  steep,  one-sided  elevation ; 
the  main  trunks  of  the  vessels  are  chiefly  enlarged  and  tortuous,  and 
there  is  not  the  great  increase  in  number  of  the  minute  branches  and 
capillaries  observed  in  ischtemia;  the  colour  is  less  intense  and  more 
uniform,  with  more  opacity,  and  these  appearances  extend  further  into 
the  retina;  there  is  often  a  "woolly"  aspect,  probably  due  to  oedema. 
Numerous  small  hemorrhages  frequently  occur,  which  leave  white 
spots.  The  intimate  changes  chiefly  affect  the  connective  tissue,  which 
undergoes  proliferation,  the  nerve-fibres  being  subsequently  disintegrated 
and  wasted.  A  variety  has  been  described  as  peripleuritis,  in  which  the 
outer  neurilemma  is  most  affected,  the  appearances  being  visible  mainly 
in  the  margin  of  the  papilla,  and  extending  more  widely  into  the  retina. 
t,-  Chronic  optic  neuritis. — Here  there  is  an  early  stage  of  redness  of  the 
disc,  with  in  some  cases  hgemorrhages  and  slight  elfusions,  followed  by 
consecutive  atrophy,  the  vessels  gradually  contracting  and  disappearing. 
■q.  Retinitis. — Very  rarely  resiilting  from  cerebral  disease,  this  is 
characterized  at  first  by  hyperaemia  of  the  disc  and  retina,  followed  by 
silvery  patches  of  exudation  upon  the  latter.  The  entire  retina  is 
probably  never  affected  from  cerebral  disease.  The  intra-cranial  causes 
of  all  the  varieties  of  optic  neuritis  are  meningitis  and  cerebritis,  in 
Avhatever  way  these  may  have  been  set  up.  The  inflammation  must  be 
contiguous  to  the  nerve,  and  the  latter  is  more  likely  to  be  affected  if 
the  morbid  process  is  severe  or  prolonged.  Tumours  and  other  morbid 
conditions  may  give  rise  to  neuritis,  but  only  indirectly,  by  first  excitino* 
inflammation  of  the  cerebral  structures.  Chronic  neuritis  is  said  to  be 
associated  Avith  abuse  of  tobacco,  general  paralysis,  and  locomotor 
ataxy.    0.  Atrophy  of  the  disc. — Two  forms  of  atrophy  are  recognized, 
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the  simple,  progressive,  or  primary  ;  and  the  consecutive,  which  is  secondaiy 
to  ischasmia  or  neuritis.  Dr.  Hughlings  Jackson  distinguishes  between 
them  by  the  raggedness  of  the  edges,  and  blurring  of  the  outline  in 
the  consecutive  form  ;  by  the  clean-cut  even  rim,  and  more  brilliant 
appearance  in  the  primary  form.  Dr.  Allbutt,  however,  considers  that 
the  condition  described  as  simjole  atrophy  often  succeeds  chronic  nem-itis, 
and  that  the  ragged  and  irregular  form  is  only  transitional,  gradual 
changes  taking  place  in  the  products  of  inflammation,  which  are  finally 
entirely  removed.  True  primary  atrophy  may  result  from  desti-uction 
of  the  fibres  in  the  course  of  the  optic  nerve,  so  as  to  sever  their 
distal  ends  from  their  central  attachment,  as  by  pressure  of  a  tumour 
or  inflammatory  exudation  ;  disease  at  the  root  of  the  nerve  in  the 
centi"es  of  vision  ;  progressive  sclerosis  extending  along  its  trunk  ;  or 
failure  of  nutrition  from  degenei^ation  of  arteries  or  embolism.  The 
ultimate  appearances  observed  in  atrophy  are  that  the  disc  becomes 
white,  glistening,  and  more  or  less  cupped ;  the  smaller  vessels  fade 
away ;  the  connective-tissue  is  increased ;  and  the  nerve-elements  dis- 
appear. I.  In  exceptional  cases  minute  tubercles  are  visible  in  the  eye 
with  the  aid  of  the  ophthalmoscope. 

I.  There  is  a  peculiar  tendency  among  malingerers  to  sham  nervous 
affections,  and  it  sometimes  requires  considerable  ingenuity  to  detect  the 
imposture.  In  any  case  where  anomalous  nei'vous  .symptoms  are  com- 
plained of,  without  any  objective  signs,  malingering  .should  be  suspected, 
and  the  patient  should  be  closely  watched,  without  letting  it  appear 
that  this  is  being  done.  The  tests  to  be  applied  will,  of  course,  vaiy  in 
different  cases,  but  as  illustrations  of  such  tests  may  be  mentioned  the 
use  of  an  anaesthetic  ;  various  methods  of  detecting  shammed  fits,  as  by 
putting  snuff  under  the  nose,  applying  heat  or  cold  suddenly,  or 
pressing  with  the  nail  under  the  matrix  of  the  thumb-nail ;  supporting 
a  supposed  paralyzed  limb  in  an  extended  position,  and  letting  it  fall 
suddenly ;  pricking  unexpectedly  a  part  stated  to  be  anaesthetic,  while 
the  patient  is  not  looking  ;  and  the  use  of  a  strong  electric  cuiTent. 

J.  In  all  cases  of  nervous  disease,  especially  cerebral,  it  is  of  great 
impoi'tance  to  examine  carefully  the  heart  and  vessels  ;  and  also  to  test 
the  mine.  It  may  further  be  requisite  to  investigate  particularly 
cex'tain  acts,  especially  micturition.  In  some  cases  local  temperatures 
need  to  be  taken  and  compared.  Attention  may  also  be  directed  here 
to  the  red  blotches  of  cutaneous  congestion,  named  idcJies  cerehrales  by 
Trousseau.  These  may  be  observed  scattered  over  the  skin  in  certain 
conditions,  Avithout  any  artificial  irritation ;  but  in  other  cases  the  .skin 
has  to  be  irritated  in  order  to  bring  them  out,  by  drawing  a  pencil  or 
the  finger-nail  along  it. 
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CHAPTER  LXXIII. 

GENERAL  THERAPEUTICS  OF  THE  NERVOUS  AND 
MUSCULAR  SYSTEMS. 

From  a  clinical  and  therapeutic  point  of  view  tlie  nervous  and  muscular 
systems  are  so  intimately  associated  that  tliey  must  be  considered 
together  in  the  present  chapter.  The  classification  of  the  numerous 
ao-ents  wliich  affect  these  systems  is  decidedly  difficult  and  complicated, 
and  it  will  be  impossible  to  do  more  within  the  limits  of  tbis  work  than 
to  present  a  very  general  outline  of  the  subject. 

I.  Therapeutic  Grotips. — Many  of  the  agents  whicb  are  used  to 
influence  the  nervous  and  muscular  systems  produce  different,  it  may 
be  opposite  effects,  according  to  the  dose  given,  the  mode  and  frequency 
of  administration,  and  other  circumstances.  Further,  a  large  number 
of  them  affect  more  than  one  portion  of  the  nervous  system,  and  thus 
their  results  are  often  more  or  less  complex.  The  recognized  groups 
may  be  arranged  as  follows  : — 

1.  Cerebral  Stimulants. — These  agents  primarily  stimulate  the  brain, 
causing  exalted  consciousness,  and  increased  mental  activity,  with 
more  or  less  exhilaration  or  excitement,  which  may  culminate  in  a  state 
of  inebi-iation,  or  even  in  delirium.  This  is  speedily  followed  by 
stimulation  of  the  circulatory  and  respiratory  functions.  The  effects 
are  transient,  and  are  liable  to  be  succeeded  by  depression.  The  chief 
agents  belonging  to  this  group  include  alcohol ;  ether  and  chloroform  ; 
tea,  coffee,  coca,  and  guarana ;  camphor ;  cannabis  indica ;  opium  in 
small  or  gradually-increasing  doses ;  belladonna,  hyoscyamus,  stra- 
monium, and  tobacco,  the  last-mentioned  drug  being  also  used  as  snuff. 
Under  certain  circumstances  it  is  necessary  to  rouse  the  cerebral 
functions  whbn  in  abeyance,  or  when  thei-e  is  a  tendency  to  loss  of 
consciousness,  by  physical  methods,  such  as  shaking  the  patient,  making 
him  walk  about,  flicking  the  face  or  chest  with  a  towel,  or  douching 
with  cold  water ;  by  the  application  of  irritants  to  different  parts  of  the 
surface  of  the  body ;  by  artificial  respiration  ;  by  the  use  of  electricity  ; 
or  by  blistering  the  shaven  scalp. 

2.  Cerebral  Depressants. — It  is  convenient  to  bi-ing  under  this  com- 
prehensive group  certain  important  classes  of  therapeutic  agents,  which 
act  mainly  upon  the  brain,  though  their  effects  in  many  instances  are 
partly  produced  through  other  portions  of  the  nei'vous  system.  The 
sub-divisions  may  be  thus  arranged : — a.  Cerebral  Sedatives.  These 
subdue  and  calm  any  abnormal  cerebral  excitement,  or  general  irrita- 
bility of  the  nervous  system,  as  indicated  by  mental  disquietude  of 
diffei'ent  kinds,  actual  delirium  or  mania,  general  restlessness,  certain 
morbid  sensations,  or  other  phenomena,  b.  Soporifics  or  Hypnotics ; 
and  Narcotics.  The  purpose  which  is  intended  when  employinp' 
therapeutically  any  agent  belonging  to  these  divisions  is  to  procure 
sleep  by  some  direct  effect  upon  the  brain.  Some  drugs  cannot  go 
farther  than  this,  merely  causing  natural  sleep,  their   use  being, 
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therefore,  practically  unattended  with  any  danger ;  and  these  are  called 
more  particularly  .  A^oporv^ics  ov ,  hypnotics.  Others,  however,  named 
narcotics,  if  given  beypnd.a- certain  poiiit,  produce  a  condition  of  stupor 
narcosis,  or  coma,  from,  which  it  may  be  impossible  to  rouse  the 
individual,  and  Avhich  often  .terminates  fatally.  Consequently  they 
have  to  be  administered  with  far  greater  caution  than  the  less  powerful 
hypnotics.  There  is,  however,  no  absolute  line  of  demarcation  between 
them.  c.  General^  Anodynes.  These  are  agents  which  ai-e  introduced 
into  the  system  in  various  ways,  for  the  purpose  of  relieving  pain. 
Many  of  them  do  not  merely  act  upon  the  brain,  but  also  affect  other 
parts  of  the  nervous  system  ;  while  some  appear  to  have  a  special 
influence  tipon  particular  nerves,  d.  General  Anaesthetics.  A  well- 
defined  group  come  under  this  head,  which,  when  inhaled  in  the  form 
of  gas  or  vapour,  produce  various  degrees  of  impairment  or  loss  of 
consciousness,  as  well  as  of  the  power  of  perception  of  painful  or  other 
sensory  impressions.  Some  of  them  cause  at  first  more  or  less  cerebral 
•  excitement ;  wdiile  general  muscular  paralysis  accompanies  the  advanced 
.stag-e  of  the  condition  produced  by  the  more  powerful  anesthetics. 

•  ■The  several  groups  just  indicated  are  obviously  allied,  and  in  not  a 
few  cases  the  aim  of  treatment  is  to  procure  two  or  more  of  the  objects 
indicated,  some  drugs  being  capable  of  acting  as  sedatives  or  hypnotics, 
and  at  the  same  time  as  anodynes.  In  enumerating  the  agents,  an 
attempt  will  be  made  to  classify  them  according  to  the  effects  for 
which  they  are  practically  employed  in  treatment,  but  it  will  be 
impossible  to  go  into  any  lengthy  details. 

There  is  a  group  of  powerful  drugs  which  may  be  used  as  cerehral  or 
nervous  sedatives  or  liypnotics,  as  well  as  for  the  o-elief  of  pain.  They 
include  preparations  of  poppy-capsules,  opium,  and  morphine;  hydrate 
of  chloral  (though  some  question  its  anodyne  effect),  and  butyl-chloral ; 
alcohol,  ether,  and  chloroform  ;  cannabis  indica ;  belladonna  and  atropine. 
These  have  all  ultimately  narcotic  effects,  or  may  be  dangerous  in  other 
ways,  and  must  therefore  always  be  employed  with  special  caution. 
Bromides  are  of  great  valvie  as  nervous  sedatives,  as  well  as  for  their 
soporific  effect,  but  they  are  of  little  or  no  use  as  anodynes.  Hydro- 
cyanic acid  is  used  to  relieve  certain  forms  of  pain,  and  is  a  powerful 
nervous  sedative,  but  is  not  given  for  this  purpose.  Agents  employed 
more  particularly  as  hypnotics,  differing  in  their  degree  of  activity  and 
danger,  include  hop  and  lapulin;  extract  of  lettuce;  hyoscyamus,  and 
hyoscine  (non-official)  ;  paraldehyde  ;  snlphonal  ;  tobacco-smoking  ;  and 
digitalis,  or  strychnine,  under  particular  circumstances.  Manj-  non- 
official  drugs  for  procuring  sleep  are  also  in  common  use,  as  hypnone, 
urethane,  chloralamid,  and  various  others.  Among  drugs  given  specially 
as  anodynes  in  neuralgic  cases  ma}-  be  mentioned  ammonium  chloride, 
aconite,  quinine,  gelsemium,  phenazone,  acetaiiilide,  phenacetin,  and 
exalgine  (non-official).  It  may  be  observed  that  some  of  the  agents 
just  enumerated  are  often  advantageously  administered  in  combination, 
and  pharmaceutists  have  made  different  preparations  on  this  principle, 
to  which  particular  names  are  applied,  such  as  nepenthe,  bromidia,  and 
the  like.  The  only  general  anccsthetics  officially  recognized  are  chloro- 
fonn,  pure  ether,  and  nitrous  oxide  gas.  A  mixture  of  alcohol, 
chlorofoi'm,  and  ether  is  in  common  use.  Several  other  substances  have 
been  introduced,  but  they  are  of  doubtful  value.  In  medical  practice  the 
important  uses  of  these  agents  are  to  i-elieve  severe  pain  which  cannot 
be  alleviated  in  other  ways  ;  and  to  bring  patients  who  are  suffering 
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from  intense  cerebral  excitement,  aiid  whose  violence  is  beyond  control 
by  milder  measures,  into  a  state  of-  temporary  unconsciousiiess,  as  in 
cases  of  delirium  tremens  or  acute  mania. 

3.  Agents  affecting  the  Spinal  Cord.- — It  will  suffice  to  indicate  under 
this  head  the  agents  which  aii'ect  the  jnotor  functions  of  the  cord. 
Some  of  them  act  also  upon  motor  nerves  or  nerve-endings,  so  that  their 
effects  are  of  complex  origin.  They  are  divided  into  two  classes : — 
a.  Spinal  Stimulants  or  Excito-Motors.  These  increase  the  reflex  excita- 
bility of  the  cord,  cause  exaggei^ation  of  tendon-reflexes,  and  tend  to' 
produce  spasmodic  movements,  which  in  some  instance^  culminate  in 
powerful  tetanic  contractions,  and  hence  they  are  named  tetanizers.  The- 
typical  agent  of  this  group,  and  the  only  one  that  is  used  therapeutically, 
is  strychnine,  either  employed  separatel}^  or  in  one  of  the  preparations  of 
nux  vomica.  Opium,  ergot,  ammonia,  and  other  drugs  have  some 
degree  of 'action  of  this  kind  at  first,  bat  they  are  of  no  practical  value- 
for  the  pur^jose.  h.  Spinal  Sedatives  or  Bepresso-Motors .  This  group 
depress  the  functional  activity  of  the  cord,  lessening  and  ultimately 
arresting  all  reflex  uTltability,  and  causing  muscular  weakness,  or-, 
eventually  actual  paralysis.  They  are  far  more  numerous,  and  of  morfe 
freqiient  application  than  the  preceding  group.  Indeed,  a  very  large 
number  of  drugs  have,  when  given  to  excess,  a  depressant  action  on  the 
cord,  but  it  will  only  be  necessary  to  mention  here  those  that  are 
actually  used  for  this  purpose,  namely,  bromides  ;  hydrate  of  chloral ; 
hydrocyanic  acid ;  camphor ;  nitrite  of  amyl  and  other  nitrites  ;  opium 
and  morphine  ;  calabar  bean  and  physostigmine ;  conium  (which  mainly 
affects  the  motor  nerve-endings)  ;  ergot,  at  last ;  nicotine ;  and  curare 
(non- official). 

4.  Nervine  Tonics. — It  will  be  convenient  to  notice  in  the  next  place 
a  class  of  remedies  which  are  supposed  to  act  gradually  upon  the 
entire  nervous  system,  either  improving  its  nutrition,  or  in  some  other 
Avay  producing  a  tonic  effect,  which  is  manifested  by  increased  physical 
and  mental  vigour,  and  in  various  other  ways.  They  are  especially 
employed  in  the  treatment  of  certain  so-called  functional  nervous 
disorders.  They  inckide  preparations  of  arsenic  ;  phosphorus  and  hypo- 
phosphites  ;  quinine  ;  nux  vomica  and  strychnine  ;  preparations  of  zinc, 
especially  the  sulphate  and  valerianate  ;  oxide  and  nitrate  of  silver  • 
sulphate  of  copper;  and  chloride  of  bainum  and  gold  (non-official). 

5.  Local  Sedatives,  Anodynes,  and  Anoisfhetics. — A  large  number  of  local 
applications  or  other  therapeutic  measures  can  be  employed  for  their 
sedative  or  anodyne  effect,  and  a  few  agents  are  capable  of  thus 
producing  absolute  anaesthesia  or  loss  of  sensation,  either  in  connection 
with  the  skin,  or  with  certain  mucous  surfaces.  These  classes  of 
I'emedies  are  fully  dealt  with  in  their  appropriate  relations  in  other 
parts  of  this  work,  and  it  will  suffice  to  mention  here  some  of  the  more 
important  local  anodyne  ajiplications  or  methods,  namely,  heat  or  cold, 
applied  in  different  ways ;  pressure  or  support ;  counter-irxitation ; 
menthol,  thymol,  or  a  mixture  of  hydrate  of  chloral  and  camphor; 
chloroform;  ether  in  the  form  of  spray;  poiapy-fomentations,  and  certain 
preparations  of  opium,  belladonna,  aconite,  or  conium  ;  and  powerful 
alkaloids,  namely,  morphine,  aconitine,  atropine,  verati-ine,  and 
cocaine.  Various  measures  employed  for  the  treatment  of  neui-algic 
forms  of  pain  will  be  pointed  out  when  discussing  that  subject.  Local 
sedatives  belong  moi^e  particularly  to  the  department  of  skin-affec- 
tions. 
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6.  Local  Stimulanfs  and  Tonics. — Nerves  and  muscles  can  be  stimulated 
temporarily,  or  their  nutrition  and  tone  permanentlv  improved,  by 
various  local  measures.  Medicinal  accents  are  of  little  or  no  use  for 
these  purposes,  except  that  irritants  may  be  employed  as  stimulants  to 
inevves.  Such  methods  as  applying  heat  or  cold,  friction,  active  or 
passive  movements,  douching,  massage,  and  electricity,  are  those  which 
are  mainly  relied  upon  for  carrying  out  these  objects. 

7.  Aniispasmodics.— The  relief  of  spasmodic  disturbances  of  different 
kinds,  affecting  the  voluntary  muscles  more  or  less  extensively,  or 
ftssociated  with  the  iiivokintary  muscular  tissue  present  in  particular 
organs  or  structures,  is  a  frequent  and  important  indication  in  treatment, 
under  a  variety  of  circumstances.  It  would  be  quite  out  of  place  to 
attempt  any  general  discussion  of  this  complex  subject,  the  several 
relations  of  which  are  dealt  with  in  other  parts  of  this  work ;  and  it 
must  suffice  to  state  that  the  following  are  the  chief  drugs  which  are 
admini.s,tered  as  antispasmodics  under  different  circumstances,  namely, 
preparations  containing  ammonia  or  carbonate  of  ammonium  ;  bromides  ; 
alcohol,  ether,  and  chloroform,  in  various  combinations,  or  by  inhalation; 
hydrate  of  chloral;  hydrocyanic  acid;  nitrite  of  a.mjl  and  its  allies; 
essential  oils  of  peppermint,  lavender,  cajeput,  rue,  and  the  like;  oil  of 
turpentine  ;  camphor  ;  menthol ;  asafoetida,  ammoniacum,  galbanum, 
ruyrrli ;  valerian,  sumbul,  musk  ;  opium  or  morphine  ;  cannabis  indica; 
belladonna  or  atropine,  stramonium,  and  other  atropaceous  drugs  ; 
calabar  bean;  conium  ;  lobelia;  and  the  group  of  nervine  tonics,  which 
produce  their  effects  gradually.  Local  applications  and  other  special 
methods  are  of  great  service  in  the  treatment  of  limited  spasmodic 
disturbances. 

II.  Methods  of  Administration. — Remedies  intended  to  act  upon 
the  nervous  system  are  usually  given,  by  the  mouth.  In  some  cases 
enemata  or  suppositories  answer  best.  Subcutaneous  injection  is  a 
mode  of  administration  which  is  frequently  of  the  greatest  service, 
especiallly  when  a  rapid  effect  is  desired,  or  when  the  mental  condition 
of  the  patient  will  not  permit  of  the  adoption  of  other  modes.  Certain 
agents  which  act  upon  the  nervous  system  are  inhaled,  especially 
ansesthetics.  In  using  remedies  topically  for  their  effects  on  nerves, 
almost  all  the  recognized  local  methods  of  application  may  be  available 
in  different  cases. 

III.  Auxiliary  Therapeutic  Agents. — In  the  preceding  remarks 
some  of  the  measiires  which  are  of  use  in  relation  to  the  nervous  system, 
apart  from  drugs,  have  been  incidentally  alluded  to.  In  dealing  with 
this  system  from  a  therapeutic  point  of  view,  various  matters  of  a  general 
nature  have  to  be  frequently  borne  in  mind,  and  the  intelligent  and 
judicious  employment  of  non-medicinal  agents  is  in  many  instances  the 
most  essential  part  of  treatment.  It  is  impossible  to  discuss  this  part  of 
the  subject  at  any  length  here,  but  as  illustrations  of  general  points  in 
treatment  may  be  mentioned  the  necessity  of  avoiding  various  causes  of 
mental  disturbance  ;  attending  to  and  regulating  hygienic  conditions,  the 
immediate  surroundings  in  mental  cases,  diet  and  digestive  functions,  and 
the  amount  and  kind  of  rest  and  exercise ;  checking  injurious  habits, 
such  as  over-indulgence  in  tea  or  coffee,  tobacco,  or  alcohol,  or  excessive 
venery  ;  employing  baths  or  other  kinds  of  hydrotherapeutic  treatment 
in  suitable  cases ;  and  insisting  upon  change  of  climate,  a  sea- voyage,  or 
removal  fi'om  familiar  scenes  and  surroundings,  Avhen  required.  Among 
special  methods  or  agents  in  frequent  use  in  relation  to  the  nervous  and 
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niuscnliU'  systems  come  the  application  of  povverfnl  cold  or  heat  to  the 
head  or  spine  in  various  ways,  or  of  counter-irritation ;  active  or 
passive  movements,  and  different  kinds  of  physical  exercises,  or  other 
mechanical  methods ;  massage,  either  alone,  or  as  part  of  the  "  Weir- 
Mitchell  "  treatment;  suspension  of  the  body;  and  electricity,  which  is 
of  the  greatest  service  for  a  variety  of  purposes,  when  carried  out  in  a 
systematic  manner,  and  on  scientific  princii^les,  by  a  competent  jDcrson. 
With  regard  to  hypnotism  and  allied  methods,  these  must  be  practised 
with  the  greatest  caution,  if  at  all.  Medicinal  agents  belonging  to 
groups  not  immediately  connected  Avith  the  nervous  system  are  seldom 
of  any  direct  service  in  dealing  with  its  diseases,  with  the  exception  of 
certain  alteratives,  esjoecially  iodides  and  mercurials,  which  in  particular 
cases  are  of  essential  value.  In  some  conditions  the  free  use  of  purga- 
tives or  diuretics  has  a  beneficial  effect  upon  nervous  symptoms  or 
morbid  conditions.  Venesection  or  local  removal  of  blood  may  be 
called  for  in  certain  cases.  Symptoms  connected  with  the  nervous 
system  are  often  present  in  general  diseases,  such  as  fevers,  or  acute 
inflammations,  oi"  in  tliose  affecting-  different  organs,  as  the  heart, 
kidneys,  or  digestive  apparatus,  and  have  then  to  be  dealt  with 
according  to  the  circumstances  of  each  case.  Local  methods  of  treat- 
ment, such  as  counter-irritation,  are  often  of  great  service  in  the 
treatment  of  cei'tain  nervous  diseases  or  symptoms.  Operative  pro- 
cedures are  now  frequently  carried  out  in  relation  to  the  nervous 
system,  not  only  in  connection  with  neiwes,  but  also  with  the  nerve- 
centres  under  special  circumstances. 


CHAPTER  LXXIY. 
ON    CEETAIN  HEAD-SYMPTOMS. 
I.  HEADACHE  OR  CEPHALALGIA. 

3:tiology. — The  causes  of  headache  are  very  numerous,  and  tei-ms  are 
often  prefixed  indicating  its  supposed  mode  of  origin,  such  as  congestive, 
plethoric,  anaemic,  organic,  nervous  or  idiopathic,  neuralgic,  dyspeptic,  or 
bilious.  The  pathological  cojulitions  Avhich  may  give  rise  to  this  symptom 
are: — 1.  Disturbance  in  connection  with  the  cerebral  circulation,  includ- 
ing congestion,  especially  that  due  to  general  plethora,  increased  cardiac 
action,  vaso-motor  paralysis  of  the  cerebral  vessels  (by  inducing  which 
many  remote  causes  excite  headache),  or  venous  obstruction ;  deficiency 
of  blood  ;  or  an  abnormal  condition  of  this  fluid,  particularly  Avhen  it  i's 
hydrfemic,  imperfectly  aerated,  or  impregnated  with  various  deleterious 
ingredients.  2.  Injuries  or  organic  diseases  of  the  brain  or  its  membranes, 
such  as  meningitis,  cei-ebritis,  abscess,  tumour,  softening.  3.  Disease  of 
the  cranial  bones  or  their  sinuses  ;  or  of  the  structures  forming  the  scalp. 
4.  Neuralgia,  affecting  the  nerves  either  within  or  outside  the  skull. 
Ihe  chief  remote  causes  which  may  excite  headache,  by  giving  rise  to 
certain  of  the  conditions  mentioned  above,  include  all  those"which  induce 
general  plethora  or  antemia;  cardiac  or  pulmonary  diseases,  or  severe 
fits  of  coughing ;  affections  of  the  stomach,  bowels,  and  liver;  renal  and 
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cntanoons  diseases;  fevers  and  aout.e  inflammations;  ague  or  mere- 
malarial  exposure  ;  gout  and  rheumatism  ;  uterine  disorders  ;  hysteria  • 
various  causes  which  exhaust  or  depress  the  nervous  and  vital  energy' 
such  as  sedentary  habits,  deficient  ventilation,  over-work  in  confined 
rooms,  undue  mental  exertion,  depressing  emotions,  exposure  to  the  hot 
sun,  particularly  when  fatigued,  loss  of  sleep,  over-lactation,  venereal 
excesses  and  masturbation,  and  abuse  of  coffee,  tea,  alcohol,  tobacco, 
opium  and  various  other  drugs  which  alfect  the  brain.  Some  indi- 
viduals are  much  more  subject  to  headache  than  others,  and  especially 
delicate  females  of  a  nervous  temperament. 

Characters.— The  points  concerning  which  it  may  be  necessary  to 
enquire  with  reference  to  headache  are  : — a.  Its  mode  of  onset ;  and  if  it 
is  brought  on  by  any  obvious  cause,  h.  Whether  it  is  constant,  or  only 
felt  at  intervals,  c.  Its  exact  situation,  whether  general,  unilateral, 
frontal,  occipital,  over  the  vertex,  or  localized  to  a  particular  spot ;  and 
also  if  it  seems  to  be  superficial  or  deep.  d.  Its  characters,  the  chief 
varieties  being  heavy,  dull,  aching;  throbbing;  shooting  or  dartino-;; 
boring  ;  oppressive  ;  accompanied  with  a  sense  of  fulness,  as  if  the 
head  were  going  to  burst ;  or  with  a  feeling  of  great  heat.  e.  Its  in- 
tensity, and  if  this  is  variable  or  not.  /.  The  effects  of  movements 
and  change  of  posture,  especially  of  moving  or  hanging  down  the  head ; 
of  muscular  exertion  ;  of  coughing  ;  of  light  or  sound ;  of  firm  pressure 
over  the  whole  head  or  any  part  of  it ;  of  taking  food  or  stimulants  ;  or 
of  pressure  on  the  carotid  vessels,  g.  If  it  is  accompanied  with  soreness 
and  tenderness,  either  over  the  scalp  generally,  or  over  any  particular- 

SJJOt. 

II.  VERTIGO— GIDDINESS— MENIERE'S  DISEASE. 

General  Description. — There  are  two  distinct  forms  of  giddiness, 
so  far  as  the  sensations  of  the  patient  are  concerned.  In  the 
one  the  feeling  is  that  of  confusion  and  instability,  or  of  motion  of  the 
body,  and  as  if  it  were  impelled  in  different  directions,  accompanied 
with  a  tendency  to  fall  and  unsteadiness  of  gait ;  in  the  other 
extraneous  objects  appear  to  move  and  to  assume  abnormal  positions ; 
both  may,  however,  be  combined  in  the  same  case.  The  sensa- 
tion is  often  described  as  "  dizziness  "  or  "  swimmings."  It  varies 
much  in  intensitj-,  from  an  uncomfortable  feeling  of  oscillation,  to  a 
condition  in  which  the  patient  reels  or  staggers  and  has  to  grasp  some 
object  to  prevent  him  from  falling,  or  in  which  he  actually  falls.  The 
feeling  may  be  momentary,  constant,  or  paroxysmal.  In  many  cases  it 
is  only  or  chiefly  felt  on  movement  or  in  certain  positions,  especially  on 
bending  the  head  downwards.  It  may  be  worse  in  the  sitting,  standing, 
or  recumbent  posture  in  different  cases  ;  Avhile  closing  the  eyes,  or  stariug 
fixedly  for  a  time  at  an  object,  has  often  a  marked  influence  on  vertigo, 
either  aggravating  or  relieving  the  sensation.  Occasionally  an  attack 
comes  on  during  sleep,  awakening  the  patient.  Commonly  other  head- 
symptoms  are  present ;  as  well  as  disturbauces  of  the  special  senses. 

iGtiology  and  Pathology. —Modern  experimental  i-esearches  and 
clinical  observations  have  shown  that  vertigo  is  not  such  a  simple 
phenomenon  as  was  formerly  supposed.  The  normal  equilibrium 
of  the  bodj*  is  maintained  by  a  somewhat  complicated  mechanism,, 
consisting  of  (1)  an  afferent  or  sensory  apparatus,  tactile,  visual, 
and  auditory ;   which  conducts  impressions  to   (2)    a  co-ordinatiug 
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centre,  believed  to  be  tlie  cerebellum  ;  and  this  governs  (3)  the  motor 
apparatus,  efferent  impulses  being  transmitted  to  the  muscles,  especially 
those  o£  the  head,  neck,  and  spine.  Any  portion  of  this  mechanism  may 
be  deranged,  so  as -to  lead  to  vertigo,  the  power  of  adjustment  being  dis- 
turbed. °The  term  should,  strictly  speaking,  be  confined  to  the  sensation 
which  is  felt,  and  should  not  include  the  movements  which  may  be 
associated  with  it.  It  has  been  defined  as  the  "  consciousness  of  dis- 
turbed locomotor  co-ordination — a  rudimentary  disorder  of  co-oi-dination 
■of  locomotive  movements"  (Hughlings  Jackson). 

The  causes  of  vertigo  are  very  numerous,  and  most  of  them  act 
through  the  circulation,  by  influencing  the  quantity  or  quality  of  the 
blood.     In  many  cases  the   central    circulation    is    affected.  Some 
causes  act  in  a  reflex  manner.    They   may  be  divided  into  centric 
•and    eccentric,    and   among   the  most  important  are  injury  to,  or 
organic  disease  of  the  brain  or  its  membranes ;  degenerative  changes  in 
the  cerebral  vessels  or  arterio-sclerosis ;   certain  functional  nervous 
disorders,  as    epilepsy   and   migraine ;  certain  movements,  such  as 
swiuo'ino-  or  waltzing,  6r  the  movements  of  a  ship  at  sea ;  febrile 
conditions  ;  exposiu-e  to  paludal  and  other  emanations  ;  tobacco-smoking ; 
abuse  of  alcohol  or  narcotics,  as  well  as  excess  of  certain  drugs,  such 
as  quinine,  salicine,  or  salicylic  acid  ;  renal  disease  ;  gout ;  suppression 
■of  chronic  cutaneous  diseases,  haemorrhages,  or  discharges ;  aiifemia ; 
nervoas  exhaustion  and  depression  from  excessive  mental  and  bodily 
work,  especially  if  combined  with  close  confinement,  anxiety  and  worry, 
excitement,  and  poor  or  irregular  living;  digestive  derangements; 
organic  or  functional  diseases  of  the  heart  affecting  the  circulation, 
•especially  a  weak  or  fatty  heart  and  aortic  regurgitation  ;  disease  of 
nerve-trunks  or  of  the  spinal  cord,  interfering  with  conduction  from  the 
peinphery  to  the  brain  ;  and  disorders  of  the  special  senses.  With 
regard  to  the  special  senses,  these  have  an  important  causative  relation 
to  giddiness.    Auditory  vertigo  will  be   separately  discussed.  With 
reference  to  vision,  vertigo  may  be  associated  with  strabismus,  nystag- 
mus, the  effect  of  a  sudden  strong  light,  disorders  of  sight  or  accom- 
modation, or  actual  disease  of  the  eye.    The  tactile  apparatus  may  also 
be  diseased  ;  or  the  nerve-trunks  or  spinal  cord  may  be  so  affected  that 
they  do  not  conduct  impressions  properly.     Giddiness  has,  moreover, 
been  attributed  to  unpleasant  and  powerful  odours.    The  disorders  of 
the  special  senses  are  supposed  to  cause  vertigo  by  giving  to  the  co- 
ordinating centre  either  no  information  at  all,  or  wrong  information. 
Ferrier  states  that  loss  or  perversion  of  visual  or  tactile  sensations  may 
be  compensated  for,  if  the  two  remaining  sensory  processes  continue 
intact,    but   nothing    compensates   for   entire   loss   of  labyrinthine 
impressions. 

Varieties. — Numerous  varieties  of  vertigo  have  been  named,  and 
different  classifications  have  been  made  by  different  writers,  mainly 
founded  on  an  setiological  basis.  It  will  only  be  practicable  to  offer  here 
some  further  remarks  about  the  gastric  form ;  and  to  describe  auditoiy 
vertigo. 

Gastric  vertigo  is  described  as  occurring  either  in  severe  acute 
paroxysms,  coming  on  quite  suddenly,  being  often  due  to  an  undigested 
meal,  and  sometimes  assuming  a  grave  character,  accompanied  almost 
with  loss  of  consciousness;  or  as  a  milder  chronic  complaint,  either 
■constant  or  occurring  in  frequent  attacks.  Dyspeptic  symptoms  are  not 
■prominent  in  most  of  these  cases.    The  vertigo  is  of  both  kinds,  but 
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consists  chiefly  of  apparent  movement  of  external  objects.  The  chronic 
form  is  rendered  worse  by  fasting,  and  is  often  relieved  by  a  moderate 
meal  or  by  a  little  stimulant,  as  well  as  by  shutting  the  eyes,  or  gazin.r 
fixedly  at  some  object.  Gastric  vertigo  is  often  associated  with  slio-ht 
dyspeptic  complaints,  but  there  maybe  well-marked  organic  disease.*  It 
is  not  uncommonly  accompanied  with  various  other  symptoms ;  and  an 
attack  may  be  brought  on  by  very  slight  causes,  or  without  any  obvious 
reason.^    In  many  instances  relief  is  afforded  by  the  recumbent  posture. 

Auditory  or  Aural  Vertigo— Meniere's  disease. — The  z-elation  of  the 
semi-circular  canals  to  equilibration  has  been  proved  to  be  of  great 
importance ;  and  it  has  been  shown  that  definite  locomotive  disturbance 
follows  injury  to  each  canal.  The  sensory  impressions  produced  in  these 
canals  ai-e  associated  with  varying  tension  of  the  endolymph,  which 
affects  the  vestibular  branch  of  the  auditory  nerve.  This  nerve  is  closely 
related  with  the  pneumogastric  at  its  origin  in  the  medulla  oblongata'; 
and  filaments  also  pass  from  the  inferior  cervical  ganglion  along  the 
vertebral  arteiy,  from  which  the  labyrinth  receives  its  blood-supply. 
Hence  the  frequent  association  of  vertigo  with  disorders  of  the  stomach, 
heart,  and  other  organs. 

Some  of  the  causes  of  vertigo  already  mentioned  produce  their  effects 
partly  by  intiueucing  the  labja-inthine  tension.    This  may  be  modified 
by  changes  in  the  position  of  the  head ;  variations  of  tension  in  the 
labyrinthine  vessels  ;  differences  of  pressure  in  the  tympanic  cavity  ; 
or  actual  disease  of  the  ear.    Cei-tain  cases  in  which  vertigo  is  associated 
with  perversion  or  abeyance  of  the  labyrinthine  function  are  grouped 
under  the  term  Meniere's  disease  ;   and,  according  to  the  strict  definition 
of  this  class  of  cases,  there  is  always  a  simultaneous  affection  of  the 
semi-circular  canal  and  cochlea,  as  indicated  by  deafness,  tinnitus  aurium, 
and  vertigo.    There  is  deafness  in  nearly  all  cases  of  Meniere's  disease, 
due  to  the  internal  ear  being  involved,  and  it  is  found  that  hearing 
through  the  bones  of  the  skull  is  deficient  or  absent,  as  well  as  conduc- 
tion of  sound  through  the  air;  thus  a  tuning-fork  placed  on  the  teeth  is 
not  heard  in  the  affected  ear,  and  this  test  is  a  diagnostic  point  for 
disease  of  the  internal  ear.     Auditory  vertigo  may  be  induced  by 
syringing  the  ears,  especially  when  the  membrana  tympani  is  perforated. 
It  may  also  be  caused  by  disease  of  the  labyrinth  itself ;  or  by  condi- 
tions of  other  parts  of  the  ear  which  affect  this  portion  of  the  apparatus 
indirectly,  such  as  accumiilation  of  wax  or  a  foreign  body  in  the 
auditory    meatus,  tympanic    disease,  obstruction  of   the  Eustachian 
tube,  or  spasm  or  paralysis  of  the  small  muscles.    The  labyrinthine 
disease  may  be  either  iri-itative  or  destructive,  and  the  effects  as 
regards  the  tendency  to  movement  on  the  part  of  the  patient  will  be 
exactly  opposite  in  the  two  classes  of  cases.    To  account  for  the  attacks 
of  auditoiy  vertigo  Dr.  Gowers  is  of  opinion  that  labyrinthine  diseasi- 
brings  the  centre  for  equilibration  into  a  state  of  instability,  and  that 
some  irritation  determines  a  sudden  derangement. 

Meniere's  disease  is  characterized  by  attacks  of  giddiness,  associated 
with  noises  in  the  ear  and  deafness.  The  attack  begins  with  a  loud 
noise  in  one  ear,  or  an  exaggeration  of  habitual  tinnitus,  variable  in  its 
character.  The  feeling  of  giddiness  quickly  follows,  and  it  m».j  be 
almost  or  quite  simultaneous.  It  is  usually  very  marked  and  accom- 
panied with  a  tendency  to  certain  movements,  or  such  movements 
actually  take  place ;  sometimes  the  patient  suddenly  falls,  or  is  thrown 
more  or  less  violently  to  the  ground,  generally  either  forwards  or  to  one 
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side,  and  iu  most  cases  he  falls  towards  the  same  side  as  that  on  which 
tlie  deafness  is  felt.  In  rare  instances  there  is  loss  of  consciousness,  or 
there  may  be  more  or  less  mental  obscurity,  but  in  the  great  majoi-ity 
of  cases  the  mind  is  unaffected.  Frequently  nausea  or  vomiting  and 
faintness  occur,  the  face  being  pale,  and  the  skin  cold  and  clammy.  In 
some  instances  oscillatory  movements  of  the  eyes  are  observed.^  The 
attack  gradually  passes  oif,  but  vomiting  and  giddiness  may  persist  for 
several  hours  or  days,  brought  on  or  aggravated  by  rising  from  the 
recumbent  posture.  More  or  less  deafness  and  tinnitus  are  often  per- 
sistent ;  and  there  may  be  a  feeling  of  constant  vertigo,  easily  increased 
by  digestive  disorders.  In  severe  cases  the  attacks  ar-e  liable  to  become 
more  and  more  frequent,  and  ultimately  permanent  distressing  vertigo 
is  established,  with  paroxysmal  exacerbations.  Even  in  such  cases,, 
however,  ultimate  reco\^ery  may  take  place,  either  when  complete  deaf- 
ness supervenes,  or  from  the  effects  of  appropriate  treatment.  On  the- 
other  hand,  it  is  said  that  death  has  occurred,  no  cause  having  been 
found  except  disease  of  the  semi-ciroular  canals.  Meniere's  disease  has 
to  be  particularly  diagnosed  fi'om  p^tit  mal,  or  from  epilepsy  beginning 
with  auditory  vertigo. 

III.' TREATMENT  OF  HEADACHE  AND  VERTIGO. 

In  order  to  relieve  either  of  the  head-symptoms  just  considered,  a 
point  of  primary  and  essential  importance  is  to  find  out  its  caiise  or 
causes,  against  which  treatment  has  in  most  cases  to  be  directed,  and 
must  be  varied  accordingly.  In  p)ersons  subject  to  headache  or 
vertigo,  attention  to,  and  modification  of  their  diet,  occupation,, 
habits,  and  mode  of  life  is  frequently  imperative.  Any  constitutional 
disease,  such  as  syphilis  or  goiit,  must  be  treated  accordingly.  The 
various  organs  of  the  hodj  must  also  be  looked  to,  particularly  the 
special  senses,  digestive  apparatus,  vascular  sji'stem,  and  kidneys.  In 
many  cases  a  course  of  vegetable  or  mineral  tonics  is  highly  sei-vice- 
able ;  and  arsenic  proves  very  beneficial  sometimes,  as  well  as 
quinine  in  full  doses.  When  headache  is  merely  temporary,  asso- 
ciated with  depi-essed  nervous  energy,  some  stimulant  will  often 
relieve  it,  such  as  a  little  weak  brandy  and  water,  aromatic  spirit  of 
ammonia  or  spiint  of  chloroform,  or  a  cup  of  strong  coffee.  Among- 
local  remedies  which  may  be  useful  under  various  cii'cumstances  may  be 
mentioned  the  use  of  cold,  wai-m,  or  anodyne  applications  to  the  head; 
cold  or  warm  aft'usion  ;  sustained  pi-essure  around  the  head  ;  the  applica- 
tion of  sinapisms  or  blisters  to  the  nape  of  the  neck  or  to  some  other 
part ;  and  local  removal  of  blood.  Attention  to  posture  may  also  be  of 
much  importance  in  relieving  headache  or  giddiness.  In  Meniere  s  disease 
the  ears  should  always  be  carefully  examined,  and  treated  so  far  as  this 
is  practicable.  The  application  of  blisters  or  other  irritants  behind  the^ 
ears  may  be  useful.  The  chief  medicines  recommended  are  sulphate  of 
quinine  in  doses  increasing  from  gr.  ij  to  x  three  times  a  day ;  bromide 
of  potassium  ;  and  salicylate  of  sodium.  In  some  forms  of  vertigo, 
especially  where  there  is  arterial  tension  with  degenerated  arteries,  smalt 
doses  of  niti'o-glycerine  have  proved  useful. 
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CHAPTER  LXXV. 

DISOEDEES  OF  CONSCIOUSNESS. 

Consciousness  may  be  more  or  less  exalted,  the  mental  faculties  beinjr 
unusually  keen  and  active ;  impaired  in  various  degrees  to  absolute  ui- 
sensibility  ;  or  perverted  in  different  ways.  It  is  impossible  to  discuss 
in  this  work  all  the  phenomena  which  may  result  from  these  disorders, 
but  some  of  the  most  striking  will  now  be  considered. 

I.  DELIRIUM. 

This  symptom  implies  an  acute  and  temporary  disorder  of  the  mental 
faculties,  which  generally  reveals  itself  in  the  language  or  actions  of 
the  patient.  It  varies  in  degree,  from  slight  wandering  and  incoherence, 
to  the  most  complete  and  thorough  derangement  of  the  mental  faculties. 
Frequently  the  patient  has  one  or  more  fixed  delusions.  When  the 
■delirium  is  but  slight,  the  patient  can  often  be  roused  temporarily,  so  as 
to  become  tolerably  coherent.  It  may  be  constant,  but  commonly  tends 
to  be  worse  by  night,  or  may  only  come  on  at  this  time.  In  character 
the  delirium  may  be  mild  and  quiet ;  more  or  less  wild  and  violent,  the 
patient  shouting  furiously,  or  attempting  to  get  out  of  bed,  or  to  injure 
himself  or  others  ;  talkative  and  cheerful ;  surly  ;  suspicious  ;  or  low  and 
muttering,  when  it  is  often  attended  with  picking  at  the  bed-clothes 
or  carphology,  and  floccitation.  In  many  cases  delirium  is  associated  with 
more  or  less  stupor. 

JEtiology. — Delirium  may  ai-ise  either  from  excitement  or  depression 
of  the  cerebral  functions,  being  accordingly  either  active  or  passive. 
The  grey  matter  covering  the  cerebral  hemispheres  is  specially  affected 
when  this  symptom  occurs.  The  causes  of  delirium  are  : — 1.  Organic 
diseases  of  the  brain  or  its  membranes,  especially  meningitis.  2.  Reflex 
disturbance  in  connection  with  remote  organs,  such  as  the  stomach, 
bowels,  or  uterus,  particularly  if  attended  Avith  severe  pain.  3.  A 
poisoned  condition  of  the  blood,  as  in  delirium  tremens ;  acute  febrile 
and  inflammatory  diseases  ;  imperfect  aeration  of  the  blood;  poisoning 
by  belladonna  and  other  substances.  4.  Nervoiis  exhaustion,  as  in  deli- 
i^um  tremens  partly ;  after  excessive  venery ;  or  from  nndue  mental 
exertion.  5.  Acnte  mania.  Some  individuals  are  much  more  liable  to 
delirium  than  others,  particularly  childreii  and  nervous  persons. 

Treatment. — In  the  treatment  of  delirium,  if  it  is  of  the  active  kind, 
and  attended  with  much  vascular  excitement,  the  measures  which  may 
be  needed  are  to  shave  the  head  ;  to  apply  cold  assiduously ;  to  use  cold 
affusion  ;  or  to  remove  blood.  In  other  cases  the  aim  of  treatment 
should  be  to  endeavour  to  procure  sleep,  by  means  of  some  more  or 
less  powerful  hypnotic.  Opium,  sometimes  useful]}^  combined  with 
tartarated  antimony  or  some  stimulant ;  morphine  subcutaneously ; 
hydrate  of  chloral  ;  or  full  doses  of  bi'oniide  of  potassium,  often  prove 
most  serviceable.  When  delirium  is  of  tlie  low  type,  it  is  commonly  an 
indication  for  the  free  use  of  stimulants.    W&rm  affusion  over  the  head  is 
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frequently  of  raucli  value  in  these  cases.  An  important  object  to  be 
always  borne  in  mind  is  the  removal  from  the  system  of  any  deleterious 
materials  which  may  be  causing  delirium.  Of  course  due  precautions 
must  be  taken,  when  necessary,  to  prevent  the  patient  from  injuring 
himself  or  others.  All  external  sources  of  disturbance  must  be  removed, 
and  the  patient  kept  as  quiet  as  possible.  Under  certain  circumstances 
an  ancesthetic  has  to  be  used  temporarily. 

II.  INSENSIBILITY— STUPOR— COMA. 

These  terms  imply  various  degrees  of  suspension  of  consciousness, 
depending  immediately  upon  some  condition  of  the  brain,  complete  coma 
being  attended  Avith  absolute  loss  of  sensation  and  perception,  of  the  power 
of  expression,  aiad  of  voluntary  motion  ;  in  short,  with  total  abolition 
of  all  the  ordinary  cerebral  functions.  In  investigating  this  symptom  it 
is  important  to  take  into  consideration  : — 1.  Its  mode  of  onset,  whether 
sudden  or  gradual,  and  if  it  is  due  to  any  obvious  cau.se.  2.  Its  degree, 
noting  whether  any  signs  of  sensibility  can  be  elicited,  as  by  touching  the 
conjunctiva  ;  the  condition  and  reaction  of  the  pupils  to  light ;  and  also 
whether  the  patient  can  be  roused  temporarily  or  permanently. 
3.  ")Vhether  the  insensibility  is  transitory  or  persistent. 

.SItiology. — Pathologically  loss  of  consciousness  may  result  from 
injury  to,  or  compression  of  the  brain-substance  ;  from  extreme  cerebral 
congestion  or  anaemia ;  or  from  the  circulation  through  the  brain  of 
poisoned  blood,  or  of  blood  which  is  inadequate  to  maintain  its  func- 
tions. The  causes  of  insensibility  are  very  numerous,  and  it  will  be 
expedient  to  give  a  complete  list  of  them  here,  it  being  borne  in  mind, 
however,  that  coma  implies  loss  of  consciousness  directly  due  to  some 
cerebral  disorder,  and  mustbe  distinguished  from  asphyxia,  syncope,  and 
shock.  They  may  be  arranged  thus:— 1.  Local  injui-y  to  the  head  and 
its  consequences,  such  as  cerebral  concussion  ;  fracture  of  the  skull ;  or 
compression  of  the  brain.  2.  General  shock  to  the  system,  as  from 
injury;  rupture  of  an  internal  organ;  or  intense  mental  emotion. 
3.  Certain  fimctional  nervous  disorders,  namely,  epilepsy,  hysteria,  convul- 
sions. 4.  Morbid  conditions  of  the  brain  or  its  membranes,  especially  mai-ked 
conge.stion;  hfemorrhage;  effusion  in  connection  with  the  membranes 
or  ventricles  ;  cerebritis  and  abscess  ;  embolism  or  thrombosis  ;  chronic 
softening ;  and  some  cases  of  tumour.  5.  Blood-poisoning  from  morbid 
conditions  within  the  system,  as  uraemia,  diabetes,  certain  cases  of  jaun- 
dice, and  low  fevers.  6.  Introduction  of  poisons  from  ioithout,  esjjecially 
alcohol,  opium  and  other  narcotics,  or  prussic  acid  ;  and  also  the  inhala- 
tion of  certain  gases  and  vapours,  such  as  carbonic  oxide  or  anhydride, 
hydric  sulphide,  chloroform,  or  ether.  7.  Syncope  from  any  cause. 
8.  Conditions  inducing  asphyxia.  9.  As  special  forms  of  unconscious- 
ness may  be  mentioned  that  which  follows  prolonged  e.rposure  to  cold ; 
sun-strolie ;  a  lightning-stroke ;  or  starvation.  10.  It  mtist  not  be  for- 
gotten that  insensibility  is  a  favourite  form  of  malingering. 

It  will  be  convenient  in  this  connection  to  make  a  few  observations 
with  regard  to  the  term  apoplexy.  Originally  this  word  merely  implied 
an  attack  of  sudden  coma  without  convulsions,  coi-resjionding  to  what  is 
now  called  an  apoplectic  seizure.  Jit,  or  stroke ;  such  a  seizure,  however, 
was  found  to  be  most  commonly  due  to  cerebral  hasmorrhage,  and  hence 
apoplexy  came  to  be  employed  as  indicative  of  this  particular  patholofi- 
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cal  condition.  Subsequently  the  meanin"^  of  the  word  was  extended  so 
as  to  denote  ha3moiThage  into  any  oi-gan,  for  example,  fulmonary  apoplexy. 
Strictly  tins  nse  of  the  term  is  quite  incorrect,  and  it  is  highly  important 
to  bear  in  mind  that  apoplexy  and  cerebral  hemorrhage  are  not 
synonymous  expressions,  for  the  former  may  be  due  to  other  causes,  and 
the  latter  does  not  always  give  rise  to  an  apoplectic  seizure.  The  comatose 
state  characteristic  of  apoplexy  is  usually  accompanied  by  other  phe- 
nomena, such  as  an  alteration  in  the  colour  of  the  face ;  slow,  laboured, 
or  stertorous  breathing  ;  abnormal  states  of  the  pupils  ;  changes  in  the' 
pulse;  or  paralysis.  These  are  oxti^emely  variable  and  inconstant, 
however,  and  therefore  cannot  properly  enter  into  its  clinical  detiiii- 
tion. 

The  ordinary  causes  of  an  apoplectic  seizure  are: — 1.  Cerebral  con- 
gestion—Congestive  apoplexy.  2.  Cerebral  or  meningeal  hcemorrhage — 
Sanguineous  apoplexy.  3..  Sudden  ancemia  of  the  brain,  due  to  embolism 
or  thrombosis  of  a  main  vessel ;  cardiac  failure,  especially  from  fatty 
disease ;  or  probably  vaso-motor  disturbance,  leading  to  spasmodic  con- 
traction of  the  cerebral  arteries.  Rarely  an  apoplectiform  attack  is  asso- 
ciated with  :  4.  Uroimia  and  other  forms  of  blood-poisoning.  5.  Sun-stroke. 
6.  Organic  affections  of  the  brain  or  its  membranes,  such  as  meningitis, 
abscess,  chronic  softening,  tumours.  7.  It  is  said,  sudden  serous  effusion 
into  the  ventricles — Serous  apoplexy.  The  last-mentioned  cause  is,  how- 
ever, very  doubtful,  and  the  cases  in  which  it  is  supposed  to  have 
occurred  were  probably  those  either  of  ursemic  poisoning  or  of  cerebral 
atrophy,  though  it  must  be  added  that  some  authorities  believe  that 
urEemia  may  lead  to  cerebral  symptoms  by  causing  rapid  effusion  of 
serum.  8.  In  extremely  rare  instances  a  fatal  apoplectic  attack  has 
occurred  where  no  morbid  condition  whatever  could  be  detected  at  the 
post-mortem  examination — Simple  apoplexy.  The  immediate  condition 
of  the  brain  upon  which  an  apoplectic  seizure  depends  is  a  matter  of 
dispute.  Probably  it  may  be  due  to  a  want  of  proper  supply  of 
arterial  blood,  whether  the  result  of  interference  with  its  entrance, 
of  venous  engorgement,  or  of  a  poisoned  condition  of  the  blood ;  of  com- 
pression or  actual  destruction  of  the  nerve-elements  of  the  brain  ;  or  of 
shock. 

Treatment. — The  measures  to  be  adopted  when  a  per.sonis  insensible 
differ  so  materially,  according  to  the  cause  of  this  condition,  that  no 
uniform  plan  of  treatment  can  be  laid  down.    A  few  general  hints  may, 
however,  be  given  regarding  the  management  of  the  comato.se  state. 
The  patient  should  be  placed  comfortably  in  the  recumbent  posture, 
with  the  head  a  little  raised,  all  articles  of  clothing  about  the  neck  and 
chest  being  loosened,  and  abundance  of  fresh  air  admitted.     If  it  is 
known  or  suspected  that  the  coma  is  due  to  ]3oison,  or  even  if  there  is  a 
reasonable  doubt  as  to  the  cause  of  this  condition,  there  ought  to  be  no 
hesitation  about  using  the  stomach-pump,  as  this  instrument  does  no 
harm  if  properly  emploj^ed,  and  may  prove  most  serviceable.    If  the 
insensibility  depends  upon  blood-poisoning,  as  from  uri"emia,  means  for 
promoting  elimination  of  the  deleterious  materials,  particulai'ly  by  acting 
upon  the  skin,  are  highly  valuable.    In  ca.ses  due  to  an  obvious  cerebral 
lesion  it  is  well  not  to  interfere  too  actively  at  the  outset.    The  chief 
measures  which  it  maybe  necessary  to  have  recourse  to,  in  order  to  rou.se 
the  patient,  arc  shaking  and  calling  loudly;  dashing  cold  water  over  the 
face  and  chest,  or  cold  affusion  ;  tlie  application  of  sinapisms  to  the  nape 
of  the  neck,  and  to  various  otlier  parts  of  the  body  ;  the  use  of  elec- 
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tricity;  the  adiuiuistration  of  stimulants,  especially  by  enemata ;  and 
artificial  respiration.  In  certain  cases  it  may  be  requisite  to  remove 
blood  locally  or  by  venesection.  It  is  important  in  cases  of  prolonged 
unconsciousness  to  see  that  the  limbs  are  kept  warm  ;  that  the  bladder 
and  bowels  are  properly  evacuated;  and  that  the  system  is  maintained 
by  adequate  nourishment,  which  may  be  administered  by  enemata. 


CHAPTER  LXXVI. 

DISORDERS  AFFECTING  SLEEP. 

•Sleep  is  a  rest  of  the  brain  and  subordinate  nerve-centres,  and  the  con- 
dition has  been  attributed  to  ancemia  and  to  congestion  of  the  cerebral 
■circulation  respectively,  but  the  facts  are  in  favour  of  normal  sleep  being 
associated  with  the  former  state. 

The  disorders  in  connection  with  sleep  which  may  be  met  with  are 
■chiefly  of  three  kinds,  namely  : — 1.  Somnolence  or  undue  sleepiness. 
2.  Insomnia  or  sleeplessness;  or  where  the  sleep  is  restless  and  dis- 
turbed. 3.  /S'om?ia7}i6?tZisj?i  and  so)?Mii'ZogwisHi,  or  sleej}- walking  and  sleep- 
talking, with  allied  states.    Each  of  these  requires  brief  consideration. 

1.  Somnolence. — This  implies  either  that  there  is  an  increased  dis- 
position to  sleep ;  or  a  condition  of  profound  sleep,  which  may  last  for 
considerable  pei'iods,  and  from  which  it  is  very  difiicnlt  or  even 
impossible  to  rouse  the  individual,  this  condition  culminating  in  a  state 
of  trance.  Abnormal  sleepiness  or  drowsiness  is  mainly  observed  under 
the  following  circumstances  :  —  a.  In  certain  subjects  who  are  natui^ally 
of  a  lethargic  temperament,  and  who  will  fall  asleep  at  any  time  if 
allowed  to  remain  quiet,  b.  As  a  result  of  the  effects  of  considerable 
external  heat  or  cold  upon  the  general  system,  c.  In  consequence  of 
over-eating,  and  in  cases  of  dyspepsia.  d.  From  hlood-poisoning ,  in 
connection  with  renal  disease  ;  the  advanced  stage  of  fevers ;  some  cases 
of  jaundice ;  indulgence  in  excess  of  alcohol ;  or  the  introduction  of 
narcotizing  agent.s  into  the  system,  e.  Owing  to  imperfect  aeration  of 
the  blood,  as,  for  instance,  from  being  in  over-crowded  and  badly  ven- 
tilated rooms  ;  or  as  the  result  of  diseases  interfering  with  the  respira- 
tory process.  /.  In  connection  either  with  a  plethoric  or  an  anc^mic  state 
of  the  system,  g.  From  imperfect  nutrition  of  the  brain-substance,  such  as 
that  due  to  disease  of  its  vessels,  when  the  drowsy  condition  may  be 
premonitory  of  apojjlexy.  h.  In  some  cases  of  disease  of  the  brain  or  its 
membranes,    i.  As  the  result  of  starvation. 

Remarkable  cases  of  prolonged  sleep  have  been  occasionally  observed, 
having  no  evident  cause.  Others  are  associated  with  hysteria,  or  with 
marked  ana;mia.  Some  individuals  are  able,  after  a  long  period  of 
mental  labour  with  deficient  sleep,  to  indulge  in  sleep  of  considerable 
duration,  and  thus  to  make  up  for  that  which  they  have  lost. 

2.  Insomxi.\. — This  is  often  a  serious  condition,  and  one  which  gives 
much  trouble  to  the  practitioner.  It  may  be  that  the  patient  feels  no 
inclination  to  sleep,  or  wakes  up  after  a  short  rest ;  or  that  tlie  desire 
for  repose  is  experienced,  and  may  even  be  urgent,  but  there  is  a  dread 
•of  going  to  sleep ;  or  slumber  is  very  restless  and  much  disturbed,  per- 
haps only  uneasy  dozes  of  short  duration  being  I  obtained,  from  which 
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the  patient  wakes  np  in  a  state  of  agitation  or  terror.  Rest  is  often 
interfered  Avith  in  consequence  of  unpleasant  dreams  ;  or  it  may  be  pre- 
vented by  bodily  or  mental  suffering,  respiratory  or  cardiac  disorders, 
cougli,  or  other  causes.  The  effects  of  prolonged  Avant  of  sleep  are  very 
gi-ave ;  it  is  a  prominent  cause  of  insanity,  while  it  often  gives  rise  to 
great  distress  in  cases  which  come  under  observation  in  ordinary 
practice.  In  times  past  forcible  prevention  of  sleep  was  resorted  to  as 
a  means  of  torture.  At  the  same  time  it  may  be  remarked  that  under 
certain  circumstances  many  individuals  can  do  with  very  little  sleep  for 
a  considerable  period. 

The  most  important  conditions  with  which  insomnia  maybe  associated 
are  as  follows  : — a.  Insanity,  of  which  sleeplessness  is  also  often  a  marked 
premonitory  symptom,  b.  A  state  of  cerebral  excitement  or  exhaustion, 
or  of  mental  disquietude,  resulting  from  undue  intellectual  effort  or 
excessive  study,  especially  if  sleep  has  been  neglected ;  mental  anxiety 
or  worry  in  connection  Avitli  business  or  other  matters ;  exciting 
passions;  or  other  causes,  c.  Acute  febrile  diseases,  particularly  at 
their  early  stage,  d.  Dyspepsia  in  a  considerable  number  of  cases. 
e.  Chronic  alcoliolism  and  delirium  tremens,  f.  After  taking  strong  tea 
or  coffee,  g.  Conditions  accompanied  with  great  bodily  pain,  or  other 
forms  of  suffering,  h.  Some  cases  of  disease  of  the  brain  or  its  mem- 
branes, especially  meningitis  in  its  early  stage.  i.  Certain  peculiar 
affections  implicating  the  nervous  system,  such  as  tetanus  or  hydrophobia.  » 
j.  Disease  of  the  heart,  in  which  want  of  sleep  is  often  a  serious  symptom  ; 
and  also  disease  of  the  great  vessels  occasionally,  k.  Abnormal  blood- 
conditions,  such  as  auEemia  in  some  cases,  lithiemia,  or  sometimes  the  pre- 
sence of  bile  in  the  blood.  Z.  Pregnancy,  and  the  condition  following 
parturition,  especially  in  nervous  and  excitable  women. 

3.  Somnambulism — Somniloquism. — These  conditions  have  been  re 
gar-ded  as  being  due  to  an  incomplete  sleep  or  partial  Avaking,  but  it  is- 
moi-e  probable  that  they  are  associated  with  a  state  of  abnormally  pro- 
found and  heavy  sleep.  In  this  state  dreams  exercise  an  unusual 
influence,  and  excite  motor  acts  of  various  kinds,  of  which  somnambulism 
is  the  most  remarkable.  When  an  individual  is  in  either  of  these  con- 
ditions, he  is  perfectly  unconscious  of  his  actions,  knowing  nothing 
about  them  on  waking  from  sleep,  and  it  is  usually  difficult  to  rouse 
him  fully.  Somnambulists  Avill  go  to  the  most  dangerous  places,  and 
perform  strange  and  complicated  acts ;  they  may  also  sleep  for  veiy  pro- 
longed periods.  Their  general  health  is  often  quite  satisfactory.  These- 
disorders  of  sleep  occasionally  assume  a  periodic  character. 

Somnambulism  and  allied  states  usually  commence  during  youth  or 
at  puberty.  They  generallj'"  originate  from  some  definite  cause,  such  as 
over-loading  the  stomach,  violent  mental  emotion,  or  over-study,  but  once 
established  they  may  continue  independently  of  any  such  exciting  cause. 
Occasionally  hereditary  influence  has  been  traced.  Sleeping  on  soft 
luxurious  beds,  and  with  the  head  Ioay,  may  act  as  predisposing  causes 
of  these  conditions. 

Treatment. — In  the  management  of  cases  in  which  any  disorder 
affecting  sleep  occurs,  the  first  object  in  treatment  must  be  to  endeavour 
to  find  out  its  cause,  and,  if  possible,  to  remove  or  counteract  this. 
Regulation  of  the  diet,  especially  of  meals  taken  late  in  the  day,  and  of 
the  general  habits ;  avoidance  of  an  undue  quantity  of  tea,  coffee, 
alcohol,  or  even  entire  abstinence  from  these  articles  in  some  cases  ;  the 
taking  of  a  proper  amount  of  exercise  daily;  avoidance  of  excessive 
mental  labour,  excitement,  or  worry  ;  and  attention  to  the  conditions  of 
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tlie  bedroom  and  bed,  will  often  prove  of  raucb  service.  The  apartment 
must  be  properly  ventilated,  and  the  bed  should  have  a  firm  mattress 
and  pillows,  without  too  many  bed-clothes,  the  head  being  well-raised. 
Then  the  condition  of  the  blood  must  be  improved,  if  necessary ;  and  any 
organ  attended  to,  a  diseased  condition  of  Avhich  happens  to  be  the  cause 
of  distm-bed  sleep,  as  well  as  any  special  "disease  with  which  it  is  asso- 
ciated. Treatment  directed  to  the  alimentary  canal,  and  to  the  improve- 
ment of  digestion,  is  often  of  the  greatest  service.  In  cases  of  insomnia 
due  to  mental  conditions,  entire  cessation  from  occupation,  and  a  change 
of  air  and  scene,  are  frequently  of  the  highest  value.  Pain  or  cough,  or 
other  special  causes  which  prevent  sleep,  must  be  treated  by  appro- 
priate remedies.  The  direct  measures  employed  for  procuring  sleep  are 
the  administration  of  cerebral  sedatives  or  hypnotics,  either  internally,  by 
enema  or  suppository,  or  by  subcutaneous  injection,  such  as  opium  or 
morphine,  hydrate  of  chloral,  bromides,  cannabis  indica,  hyoscyamus  or 
hyosciue,  conium,  hop,  belladonna  or  atropine,  nepenthe,  chlorodyne, 
paraldehyde,  urethan,  methylal,  hypnone,  sulphonal,  or  chloralamid ; 
the  use  of  local  applications  to  the  head,  for  instance,  a  wet  bandage, 
cold  or  warm  douching,  or  the  ice-bag ;  hydropathic  treatment ;  and 
mesmerism,  braidism,  hypnotism,  or  similar  agencies.  In  some  cases  a 
glass  of  stout,  of  wine-negus,  or  of  some  spirit-and- water,  taken 
just  before  going  to  bed,  is  decidedly  useful  for  procuring  sleep. 
Moderate  smoking  may  also  be  helpful.  Fixing  the  eyes  steadily  upon 
some  point,  counting  to  a  hundred,  being  read  to,  and  various  other 
devices  are  resorted  to  with  the  view  of  obviating  sleeplessness,  and  they 
sometimes  succeed.  The  treatment  of  insomnia  in  particialar  diseases, 
or  in  those  connected  with  special  oi'gans,  is  discussed  in  the  appropriate 
chapters. 

In  cases  of  somnambulisTn  and  similar  conditions,  it  may  be  desirable 
to  try  to  break  off  the  habit  by  waking  the  patient  once  or  twice  during 
the  night.  Somnambulists  must,  however,  on  no  account  be  suddenly 
wakened  when  they  are  in  the  act  of  walking,  even  apart  from  their 
being  in  dangerous  places,  as  this  may  cause  a  fright  which  may  lead  to 
very  serious  consequences.    Bromides  are  often  useful  in  these  cases. 


CHAPTER  LXXVII. 

MOTOR  DISORDERS. 

A  SUMMARY  of  the  various  disorders  affecting  motility  has  already  been 
given,  when  indicating  the  clinical  characters  of  nervous  diseases.  In 
the  present  chapter  it  is  intended  mainly  to  discuss  the  chief  phenomena 
indicating  undue  muscular  irritability ;  and  the  principal  forms  of 
paralysis.  It  must  be  mentioned,  however,  that  these  two  classes  of 
phenomena  are  not  uncommonly  associated  in  various  degrees  and  forms 
in  the  same  case,  though  they  more  frequently  occur  separately.  A  few 
remarks  will  also  be  offered  concerning  superficial  and  deep  reflexes. 

I.  SPASMS— CONVULSIONS— ECLAMPSIA. 

Spasms  may  be  defined  as  involuntary  contractions  of  the  muscles 
varying  widely  as  regards  their  intensity  and  extent,  and  being  either 
intermittent  and  interrupted,  with  intervals  of  relaxation,  the  move- 
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mcnts  being  often  of  a  jerky  character— clonic  spasms ;  or  more  or  less 
continuous  and  i^ersistent— /onzc  spasms,  these  in  their  extreme  forni 
culminating  in  permanent  rigidity.  If  spasms  are  accompanied  with 
severe  pain,  they  constitute  the  condition  known  as  cramp.-  The  violent 
and  extensive  tonic  contractions  observed  in  tetanus  and  strychnine- 
poisoning  are  named  tetanic.  There  is  not,  however,  any  marked  line 
of  demarcation  between  these  different  forms  of  motor  disoi-der. 

Spasm  of  muscles  may  be  a  local  phenomenon,  affecting,  for  instance, 
those  supplied  by  a  particular  nerve,  or  even  only  a  single  muscle,  and 
the  spasm  may  then  be  either  clonic  or  tonic.  Thus  it  may  be  met  with 
in  connection  with  the  elevator  of  the  upper  eyelid,  causing  this  part  to 
be  persistently  drawn  up ;  or  occasionally  it  affects  the  internal  or  ex- 
ternal rectus  of  the  eye,  leading  to  forms  of  strabismus.  Nystagmus 
has  already  been  mentioned  as  a  symptom  due  to  clonic  spasm,  or  to 
inco-ordination  of  the  eyeball-muscles.  One  form  of  tury-neck  is -also  of 
spasmodic  oingin.  In  histrionic  spasm  the  face  is  affected.  In  ivriter's 
cramp  and  allied  affections,  muscles  which  are  much  used  and  over- 
taxed become  the  seat  of  spasmodic  movements  Avhen  brought  into 
action.  Internal  muscular  organs  are  also  liable  to  spasm  and  cramp. 
Local  spasms  may  sometimes  be  excited  or  ai^rested  by  joressing  certain 
pai^te. 

The  spasmodic  movements  implied  by  the  term  convulsions  vary  con- 
siderably in  their  severity  and  extent :  and  also  as  to  the  parts  of  the, 
body  which  they  involve.  Thus  they  may  be  slight  and  localized ; 
unilateral  ;  or  more  or  less  general.  Some  writers  include  under  con- 
vulsions all  forms  of  motor  disorder  in  which  there  are  unusual 
involuntary  movements,  such  as  fibrillar  trembling  of  muscles, 
muscular  flickerings,  various  kinds  of  tremor,  and  choreic  movements. 
Ordinarily,  however,  the  term  implies  more  or  less  marked  spasmodic 
movements,  and  these  may  be  so  violent  as  actually  to  i^upture  the 
muscles.  Eclampsia  is  a  word  which  is  now  often  used  to  characterize 
all  forms  of  powerful  convulsions  of  a  more  or  less  epileptiform  type, 
whatever  their  cause  may  be.  According  to  the  extent  and  localization 
of  the  convulsions,  we  are  frequently  able  to  refer  their  origin  to  some 
special  part  of  the  nervous  system,  as  will  be  hereafter  pointed  out. 
Not  uncommonly  convulsions  are  accompanied  or  followed  by  partial 
or  complete  loss  of  consciousness.  They  are  of  much  importance  in 
children,  in  whom  a  series  of  convulsive  fits  are  liable  to  occur  fi-om 
very  slight  causes — infantile  convidsions.  They  are  frequently  preceded 
by  premonitory  indications  of  nervous  disturbance,  such  as  twitchings, 
grinding  of  the  teeth,  restlessness  or  jDeevishness,  which  in  children  j 
should  alw^ays  be  looked  upon  as  warnings.  It  is  unnecessary  to.j 
describe  the  distortion  of  the  features,  and  the  varied  movements 
of  the  limbs  and  body  which  may  result  from  convulsive  spasms,  these 
being  usually  a  combination  of  the  clonic  and  tonic  varieties,  the 
former  predominating.  The  chief  dangers  in  connection  with  con- 
vulsions arise  from  implication  of  the  respiratory  muscles  or  glottis, 
leading  to  grave  interference  with  bx'eathing ;  from  obstruction  to  the 
return  of  blood  from  the  brain ;  and  from  the  exhaustion  which  the 
extreme  violence  or  frequent  repetition  of  the  fits  may  cause,  especially 
if  they  prevent  sleep  for  a  long  period.  Serious  sequelae  may  follow  as 
direct  consequences  of  convulsions,  such  as  hemiplegia  or  local  paralysis 
of  the  part  affected  by  the  disorder ;  strabismus  ;  loss  of  sight,  smell,  or 
hearing;  defect  of  speech  ;  or  impairment  of. the  mental  faculties. 
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jEtiology.— All  the  forms  of  motor  disorder  now  under  consideration 
are  referable  to  some,  kind  of  irritation,  acting  upon  some  portion  or  other 
of  the  nervous  system.  Convulsions  have  been  immediately  attributed 
to  "  an  abnormal  discharge  of  unstable  grey  matter "  (Hughlings 
Jackson).  They  originate  in  some  ii'ritation  or  discharging  lesion, 
either  direct  or  indirect,  affecting  this  grey  matter.  The  main  causes 
may  be  arranged  thus: — 1.  Centric,  a.  Injuries  to  the  head,  especially 
fi^acture  of  the  skall,  with  irritation  of  the  grey  matter  by  spicula 
of  bone.  h.  Vai'ious  organic-  diseases  of  the  brain  and  cord  or  their 
membranes,  namely,  all  forms  of  meningitis,  hydrocephalus,  cerebral 
haemorrhage,  rupture  of  an  aneurism,  embolism,  softening,  tumour. 

c.  Idiopathic,  dxjnamic,  or  essential.  Here  the  convulsions  are  indepen- 
dent of  any  obvious  organic  mischief,  but  are  supposed  to  result  from 
some  vascular  or  nutritive  disturbance  in  the  brain,  as  in  some  cases 
of  epilepsy,  hysteria,  or  the  convulsions  induced  by  sti-ong  emotions. 

d.  Circulation  of  abnormal  blood  through  the  central  nervous  system,  as 
exemplified  by  the  convulsions  which  in  children  sometimes  usher  in,  or 
occur*  during  the  course  of  acute  specific  fevers  or  infiammatory  diseases  ; 
urtemic  convulsions  ;  and  those  which  may  be  associated  with  imperfect 
aeration  of  the  blood,  or,  it  is  said,  with  rheumatic  fever,  jaundice, 
syphilis,  tuberculosis,  and  rickets.  In  the  two  conditions  last-mentioned, 
however,  the  nervous  system  is  probably  highly  susceptible,  and  con- 
vulsive movements  may  be  excited  by  very  slight  reflex  disturbance. 
2.  Eccentric,  reflex,  or  sympathetic.  In  this  class  of  cases  the  con- 
vulsions are  due  to  some  reflex  irritation,  particularly  in  connection  with 
dentition;  digestive  disorders;  intestinal  worms;  or  the  passage  of  a 
gall-stone  or  a  x'enal  calculus.  Occasionally  they  result  from  direct  irri- 
tation of  some  local  nerve  ;  the  pricking  of  a  pin  in  the  clothes  of  a 
child ;  the  application  of  a  blister;  or  a  burn  of  the  skin.  Puerperal 
convulsions  are  either  urcemic  or  reflex  in  their  origin. 

The  most  favourable  pei-iods  of  life  for  the  occurrence  of  general  con- 
vulsions, apart  from  organic  disease,  ai*e  childhood,  especially  during 
the  period  of  dentition ;  puberty  ;  when  cutting  the  wisdom-teeth  ;  and 
at  the  change  of  life.  In  children  the  ordinary  causes  ai"e  reflex  irrita- 
tion ;  the  onset  of  some  acute  fever  or  inflammation ;  tubercular  menin- 
gitis ;  or  the  presence  of  some  chronic  constitutional  illness.  Later  in 
life  they  are  most  frequently  associated  with  epilepsy  ;  with  organic 
affections  of  the  nerve-centres ;  or  with  uremia. 

Treatment. — In  treating  spasmodic  movements,  if  they  should  call 
for  special  interference,  and  especially  if  they  are  of  the  nature  of  general 
convulsions,  the  indications  are  : — 1.  To  look  for  any  reflex  irritation, 
and  remove  this  if  possible,  particular  attention  being  paid  in  the  case  of 
children  to  the  teeth  and  alimentary  canal,  the  gams  being  lanced,  or  an 
aperient  or  emetic  given,  if  required  ;  at  the  same  time  regulating  the 
feeding.  It  is  also  well  to  examine  the  clothes  for  any  source  of  irrita- 
tion. 2.  To  treat  any  disease  or  morbid  condition  Avith  which  the  convul- 
sions may  be  associated,  such  as  rickets,  tuberculosis,  epilepsy,  central 
organic  disease,  or  blood-poisoning.  3.  To  mitigate  or  check  the  spas- 
modic movements.  During  a  paroxysm  of  convulsions  the  recumbent 
posture  ;  freedom  from  every  disturbance  ;  relaxation  of  the  clothing 
about  the  neck  and  chest;  and  a  fi*ee  current  of  cool  fresh  air,  arc 
needed.  It  is  not  advisable  to  restrain  the  movements,  except  in  so  far 
as  to  prevent  injury  to  the  patient.  Water  may  be  sprinkled  over  the 
face  and  chest.    If  the  .convulsions  continue,  a  warm  bath  containing 
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mustard  ;  the  .application  of  ice  to  the  head  ;  a  warm  foot-bath  ;  cold  or 
warm  affusion  ;  and  the  application  of  sinapisms  to  the  nape  of  the  neck, 
epigastrium,  or  exti-emities,  are  the  chief  remedial  measures  which  may 
be  ordinarily  employed.  Some  practitioners  resort  at  once  to  the 
application  of  leeches  to  the  temples  or  back  of  the  neck,  or  to  venesec- 
tion, especially  in  the  case  of  robust  children  ;  but  in  most  cases  this 
is  needless  or  injurious,  and  as  a  rule  removal  of  blood  is  only  indicated 
when  there  are  signs  of  serious  interference  with  the  respiratory  func- 
tions. The  principal  medicinal  remedies  available  are  sedatives  and 
antispasmodics,  especially  bromides;  hyoscyamus  in  full  doses;  opium 
or  morphine;  hydrate  of  chloral ;  chlorofor-m  by  inhalation;  and 
asafoetida  by  enema.  Of  course  most  of  these  drugs  need  due  caution 
in  their  administration.  It  is  of  the  gi-eatest  importance  to  endeavour 
to  procure  sleep  if  this  is  seriously  interfered  with,  particularly  should 
there  be  much  exhaustion.  The  milder  forms  of  spasm  and  cramp  may 
often  be  considerably  mitigated  by  friction,  dry  heat,  judicious  restraint, 
and  other  local  measures.  4.  To  treat  the  conseqtiences  of  convul'sions. 
The  chief  dangers  are  from  suifocation  and  exhaustion.  To  obviate  the 
formex",  removal  of  blood  and  artificial  respiration  are  indicated.  To 
prevent  or  counteract  exhaustion,  it  is  extremely  important  to  administer 
abundant  liquid  nourishment,  especially  in  the  case  of  weakly  or  badly 
fed  children,  and  if  it  cannot  be  taken  by  the  mouth,  nutrient  enemata 
must  be  employed.  Alcoliolic  stimulants  are  also  most  useful  in  many 
cases,  where  there  is  failure  of  the  heart's  action,  being  sometimes  re- 
quired in  considerable  quantities,  along  with  medicinal  .•stimulants,  such 
as  ammonia,  ethei%  camphor,  or  musk.  The  administration  of  food  and 
stimulants  often  jjromotes  sleep  most  efficiently  in  convulsive  conditions. 

II.    MOTOR  PARALYSIS  OR  PALSY-PARESIS. 

Motor  paralysis  is  a  symptom  of  the  greatest  importance  in  nervous 
diseases.  Some  of  the  main  points  to  be  noted  with  regard  to  it  have 
already  been  indicated  when  discussing  the  systematic  examination  of  the 
nervous  system,  and  it  is  only  needful  further  to  remark  that  particular 
attention  must  be  paid  to  its  mode  of  onset,  whether  sudden  or  gi'adual ; 
its  exact  extent  and  distribution  ;  its  degree  ;  whether  it  is  permanent 
or  temporar}^,  constant  or  variable,  or  influenced  materially  by  volition, 
emotion,  or  other  causes  ;  as  well  as  to  its  subsequent  progress,  observ- 
ing whether  the  paralj'sis  tends  to  become  worse,  to  improve,  or  to 
invade  other  muscles  ;  and  if  any  additional  phenomena  supervene  in  the 
affected  part,  especially  involuntary  I'eflex  movements,  clonic  or  tonic 
spasms,  rigidity,  or  permanent  flexion  of  joints.  The  tendency  in  many 
forms  of  persistent  paralysis  is  towai'ds  imperfect  nutrition  of  the 
tissues  from  mere  want  of  exercise,  as  evidenced  by  softness  or  flabbi- 
ness  of  the  muscles  and  other  structures,  wasting  and  diminution  in  the 
circumference  of  the  limb,  with  dryness  and  scurfiness  of  the  skin;  and 
to  feebleness  of  the  circulation,  the  local  pulse  becoming  small  and  weak, 
the  skin  pale  or  blue  and  congested,  and  the  temperatui'e  lowered,  while 
the  affected  part  is  much  more  influenced  by  the  temperature  of  the 
surrounding  medium  than  in  health,  and  oedema  su])ervenes  in  some  in- 
stances. Under  certain  conditions  serious  trophic  lesions  occur  in 
paralyzed  parts  with  great  rapidity,  such  as  acute  bed-sores,  as  will 
be  hereafter  pointed  out.  Occasionally  an  extraordinaiy  growth  of 
hair  is  observed  over  a  paralj^zed  limb. 
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Vai'ieties.— There  are  certain  important  varieties  of  pai-alysis,  desig- 
nated according  to  its  mode  of  distribution  in  the  body,  the  chief  of 
Avhich  it  will  now  be  requisite  to  consider  briefly.  They  include  : — 
1.  General  paralysis,  which  does  not  necessarily  imply  that  every 
muscle  in  the  body  is  affected,  but  the  term  is  applied  to  that  con- 
dition in  which  both  arms  and  legs  are  jDaralyzed,  along  with  more  or 
less  of  the  trunk.  2.  Hkmiplkgia  or  unilateral  paralysis.  3.  Paraplegia 
■or  paralysis  of  the  lower  extremities ;  the  lower  jDart  of  the  trunk,  with 
the  bladder  and  rectum,  being  usually  involved  at  the  same  time. 
4-.  Disseminated  or  irregular  paralysis.  5.  Local,  where  the  palsy  is 
limited  to  one  limb  or  a  part  of  it ;  to  certain  muscles  which  are  supplied 
by  a  special  nerve,  as  the  facial,  or  which  are  associated  in  their  action 
for  a  particular  function  ;  or  even  to  a  single  muscle. 

1.  General  paralysis  is  met  with  : — (i.)  Rarely  in  cerebral  diseases, 
namely,  temporarily  in  congestion ;  in  haemorrhage  into  cei'tain  parts, 
as  into  the  jDons,  both  ventricles,  or  the  meninges  ;  and  in  some  cases 
of  tumour,  extensive  softening,  or  meningitis,  (ii.)  In  conjunction  with 
disease  or  injtiry  of  the  ujaper  -part  of  the  spinal  cord.  In  this  case  of 
•course  the  face  is  not  affected,  and  the  conditioii  has  been  tei'med  cervical 
paraplegia.  Usually  both  motion  and  sensation  are  then  involved,  and 
the  upper  limbs  are  moi-e  affected  than  the  lower.  (iii.)  In  the  early 
stage  of  essential  paralysis  of  children,  and  allied  conditions,  (iv.)  In 
extreme  cases  of  diphtheritic  paralysis,  (v.)  In  certain  cases  of  rapid 
and  almost  universal  paralysis,  of  doubtful  pathology,  but  which  T)v. 
Buzzard  thinks  is  dependent  upon  syphilis.  (vi.)  In  extreme  progres- 
sive musctdar  atrophy,  (vii.)  In  general  paralysis  of  the  insane.  In  this 
disease  the  paralysis  begins  in  the  tongue,  as  shown  by  impaired 
articulation,  with  tremulous  movements  of  the  organ,  and  a  difficulty 
in  its  protrusion.  Nex.t  the  muscles  of  the  face  quiver  on  voluntaiy 
movement,  especially  those  of  the  lips ;  while  the  pupils  are  often 
unequal.  Then  follows  weakness  of  the  limbs,  with  unsteadiness 
•of  gait,  the  patient  stumbling  and  staggering  on  turning  round 
suddenly,  the  ability  to  perform  various  ordinary  actions  being  also 
impaii-ed.  When  the  muscles  are  put  into  action  they  are  tremulous. 
More  or  less  speedily,  and  usually  by  interrupted  grades,  the  paralysis 
extends  and  increases  until  the  patient  becomes  utterly  helpless,  and  is 
unable  to  swallow,  food  passing  into  the  larynx  ;  while  the  pupils  are 
unequally  dilated  ;  and  urine  and  feeces  escape  involuntai^ily.  Automatic 
and  reflex  movements  also  cease.  The  muscles  do  not  waste  much  as  a 
rule,  and  they  retain  their  electric  irritability.  During  the  progress  of 
the  paralysis  twitchings  and  spasms  are  common.  Mental  derangement 
usually  precedes  the  paralysis  ;  it  may  assume  various  types,  but  in 
most  cases  there  is  a  brief  period  of  melancholia,  followed  by  a  mai'ked 
change  in  character,  then  incoherence,  with  delusions  as  to  personal 
importance  and  greatness,  the  patient  iinagining  himself  to  be  extremely 
strong,  wealthy,  of  high  birth,  or  possessed  of  "wonderful  sexual  powers. 
Tlie  ultimate  condition  is  one  of  absolute  dementia,  the  mind  becoming 
a  complete  wreck. 

2.  Hemiplegia. — In  the  majority  of  cases  of  one-sided  paralysis  only 
the  muscles  of  tlie  arm,  leg,  lower  part  of  the  face,  and  tongue  are 
involved  in  various  degrees.  In  some  cases  there  is  a  difficulty  in  wrink- 
ling the  forehead  or  closing  the  eye;  or,  on  the  other  hand,  tlie  upper 
eyelid  may  drop  slightly.  Speech  is  often  affected,  but  usually  only  in 
•cases  of  right  hemiplegia.    Deglutition  is  rarely  interfered  with.  The 
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3rcl,  4.tli,  and  6tli  nerves  almost  always  escape,  while  the  motor  branch 
of  the  5tli  is  also  usually  but  little,  if  at  all,  afPected.  The  signs  of 
paralysis  of  the  several  cranial  nerves  will  be  pointed  out  when  they  are 
individually  discussed.  It  may  be  noticed  that  they  are  more  liable  to 
be  involved  if  the  lesion  is  situated  in  the  crus  cerebri  or  pons  varolii. 
The  reason  why  the  muscles  supplied  by  these  nerves  escape  may  be 
.  due  to  the  circumstance  that  the  fibres  proceeding  from  the  cortex  to 
their  nuclei  lie  outside  the  track  of  the  lesion,  and,  therefore,  beyond 
its  influence;  but  the  fact  has  also  been  attributed  by  Broadbent 
and  others  to  the  more  intimate  connection  of  the  nuclei  of  the  nerves 
which  escape  with  the  corresponding  nuclei  on  the  opposite  side  of  the 
medulla  and  pons,  so  that  they  are  more  influenced  by  impulses  which 
start  from  these  healthy  nuclei,  and  can,  therefore,  be  acted  on  by 
impulses  proceeding  from  the  healthy  hemisphere.  The  arm  and  leg  are 
most  affected  in  hemiplegia,  and  if  the  paralysis  is  complete  the  limbs 
on  one  side  are  quite  helpless,  in  the  recumbent  posture  the  leg  tending 
to  rest  on  its  outer  side,  with  the  toes  everted.  If  it  is  partial,  but  still 
well-marked,  the  gait  is  usually  very  characteristic.  The  patient  leans 
towards  the  sound  side,  lifting  up  the  opposite  shoulder,  and  Avhile  the 
arm  often  hangs  helplessly,  the  leg  during  progression  is  carried  forward 
by  describing  a  kind  of  outward  swing  or  sweep,  while  the  toes  are 
directed  downwards  towards  the  ground.  In  less-marked  instances  the 
leg  mereljr  drags,  the  toes,  however,  pointing  downwards  ;  while  the  arm 
cannot  be  moved  well,  and  the  power  of  squeezing  is  diminished.  In 
exceptional  cases  the  leg  is  aifected  more  than  the  arm,  and  the  arm 
recovers  first.  As  regards  the  muscles  of  the  neck  and  body,  these  are- 
as a  rule  but  little  affected,  and  if  they  are  implicated  at  first,  they 
generally  speedily  recover  their  power. 

Not  uncommonly  partial  restoration  is  efi^ected  after  hemiplegia,  which 
almost  always  commences  in  the  leg,  beginning-  above  and  extending 
downwards,  the  muscles  on  the  front  of  the  leg  being  the  last  to  recover 
power.  The  arm  may  remain  for  a  long  time,  or  even  permanently  dis- 
abled ;  if  it  improves,  recovery  takes  place  from  the  proximal  towards  the 
distal  part  of  the  limb,  as  in  the  leg.  The  most  complicated  movements 
are  the  last  to  return.  Generally  there  is  no  limitation  of  the  reflex 
movements  of  respiration  on  the  affected  side ;  further,  the  superficial 
reflexes  may  be  x-eadily  excited  in  some  cases,  sometimes  even  more 
easily  than  in  health,  but  as  a  rule  they  are  imjjaired  ;  while  the 
paralyzed  muscles  of  expression  can  in  some  instances  be  brought  into 
play  under  the  influence  of  strong  emotion.  The  knee-jerk  generally 
Ijecomes  exalted  ;  and  ankle-clonus  is  develojaed.  The  muscles  do  not 
in  the  large  majority  of  cases  show  any  tendency  to  waste,  except  to- 
such  a  degree  as  can  be  accounted  for  by  mere  disuse  and  inactivity. 
Moreover,  electric  irritabilit}^  is  not  impaired,  and  may  even  be  increased 
at  first ;  after  prolonged  disuse  of  the  muscles  it  may  become  somewhat 
diminished,  but  can  be  speedily  restored.  Under  certain  circumstances, 
however,  rapid  wasting  and  loss  of  contractility  occur.  The  temperatui-e 
is  at  the  outset  generally  raised  on  the  paralyzed  side,  but  afterwards 
falls  below  the  normal,  it  may  be  as  much  as  1°  or  more.  "  Late 
rigidity"  or  "contracture"  not  uncommonly  sets  in  in  the_  affected 
limbs,  especially  in  the  arm.  It  involves  the  flexors  moi'e  particularly ; 
is  variable  in  degree;  and  is  at  first  remittent  and  capable  of  being 
overcome  by  passive  movement,  but  by  degrees  becomes  permanent  and 
more  and  more  marked,  until  at  last  the  limb  is  completely  flexed  and 
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rigid.  The  cause  of  tins  "late  rigidity"  lias  been  much  disputed. 
Probably  it  is  due  to  descending  sclei'osis  involving  the  motor  tracts  of 
the  crus,  pons,  medulla,  and  spinal  cord.  Hughlings  Jackson  regards  the 
condition  as  a  species  of  tonic  distortion,  caused  by  the  cessation  of 
cerebral  influence  over  the  muscles  which  in  health  the  cerebrum  chiefly 
innervates,  and  consequent  unantagonized  action  of  the  cerebellar  centres, 
and  unimpeded  cerebellar  influx.  Dui^et  is  inclined  to  attribute  late 
rigidity  exclusively  to  reflex  irritation,  owing  to  the  irritation  extending 
to  sensory  tracts.  Perrier  thinks  it  is  possible  that  in  some  cases  reflex 
contractui^e  may  be  superadded  to  that  due  to  sclerosis.  The  condition 
has  also  been  attributed  to  a  cirrhotic  change  in  the  affected  muscles ; 
or  to  the  imrestrained  action  of  one  set  of  miiscles,  their  opponents  being- 
paralyzed. 

.Etiology. —  (i.)  Hemiplegia  is  in  the  large  majority  of  cases  a 
sign  of  organic  cerebral  disease,  the  paralysis  being  on  the  side  opposite 
to  that  of  the  lesion.  By  far  most  commonly  it  results  from  some 
lesion  aiiecting  the  corpus  striatum  or  the  neighbouring  white  sub- 
stance (the  internal  capsule)  either  directly  or  indirectly,  and  causing 
actual  destruction,  compression,  hyperfemia,  or  anaemia ;  it  may,  however, 
be  immediately  associated  with  injury  or  disease  of  a  certain  portion  of 
the  cerebral  convolutions,  or  of  other  parts  of  the  brain,  as  will  be 
pointed  out  in  a  subsequent  chapter.  The  morbid  conditions  which 
may  thus  give  rise  to  bemiplegia  are:  — a.  Rarely  congestion,  it  being- 
then  mei-ely  temporary,  h.  Hgemorrhage  most  commonly,  c.  Embolism 
or  thrombosis  of  a  considerable  artery,  d.  Acute  cerebritis  or  softening 
and  abscess,    e.  Chronic  softening  from  any  cause.    /.  Cerebral  tumour. 

g.  Unilateral  meningitis,  (ii.)  In  very  exceptional  instances  hemiplegia 
results  from  unilateral  disease  of  the  spinal  cord.  Of  course  there  is 
then  no  facial  paralysis  ;  and  the  tongue  is  unaffected,  (iii.)  Occasion- 
ally this  form  of  paralysis  is  observed  in  connection  witli  certain 
ftmctional  nervotis  diseases,  apart  from  any  evident  organic  lesion,  namely, 
chorea,  epilepsy,  and  hysteria.  It  may  also  be  associated  with  preg- 
nancy or  parturition. 

3.  Paraplegia. — This  form  of  paralysis  varies  much  in  degree,  and 
comes  on  either  gradually,  rapidly,  or  suddenly.  When  it  is  complete, 
the  utter  helplessness  of  the  legs,  as  the  patient  lies  in  the  recumbent 
posture,  or  attempts  to  stand  supported .  on  each  side,  is  very  striking ; 
in  less  advanced  cases  there  is  more  or  less  weakness  and  difiiculty  in 
movement,  with  unsteadiness  of  gait,  dragging  of  the  feet,  and  stumbling 
Avhile  walking.  Reflex  movements  are  usually  very  easily  excited.  The 
condition  of  electric  irritability  varies  in  different  cases,  according  as 
the  motor  cells  in  the  anterior  cornua  of  the  spinal  cord  are  affectecl  or 
not.  The  height  to  which  the  paralysis  extends  up  the  trunk  will 
depend  upon  the  seat  of  the  lesion  in  the  spinal  cord  ;  and  when  it 
involves  the  upper  part  all  the  limbs  are  affected,  constituting  the  con- 
dition termed  cervical  paraplegia,  which  has  already  been  alluded  to. 

■SItiology. —  (i.)  Paraplegia  is  in  the  large  majority  of  cases  the  result 
of  injiiry  to,  or  disease  of,  the  spinal  cord.  Thus  it  may  be  due  to  : — 
a.  Fracture  or  dislocation  of  the  spinal  column  ;  or  a  wound  or  violent 
concussion  of  the  cord.  h.  Compression  of  the  cord  from  without  by  a 
tumour,  c.  Caries  of  the  spine  and  its  consequences,  d.  Spinal  con- 
gestion, when  the  paralysis  is  usually  partial ;  or  spinal  anoemia. 
e.  Spinal  meningitis.  /.  Acute  myelitis,  g.  Chronic  softening  or  sclerosis. 

h.  Haemorrhage  in  connection  with  the  cord.     i.  Morbid  growths  or 
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parasites  inside  the  spinal  canal,  (ii.)  Sometimes  paraplegia  is  a  purely 
fjmctioual  disorder,  and  the  varieties  belonging  to  this  category  which 
have  been  specially  recognized  are  : — a.  Hysterical,  b.  Paraplegia  depend- 
ing upon  idea.  c.  Emotional,  d.  Bejlex,  in  connection  especially  with 
uterine  affections,  or  those  of  the  bladder  or  urethra ;  but  also  associated 
with  pregnancy,  dentition,  worms,  or,  it  is  said,  exposure  to  cold  and  wet. 
The  late  Brown-Sequard  was  of  opinion  that  reflex  paralysis  is  due  to 
anaemia  of  the  cord,  produced  by  reflex  spasmodic  contraction  of  the 
vessels,  through  vaso-motor  influence,  e.  Malarial,  as  the  result  of 
exposure  to  malaria. 

4.  Disseminated  or  irregular.-— In  this  form  the  paralysis  is  distri- 
buted in  various  parts  of  the  body,  for  instance,  in  the  arm  or  leg  on 
opposite  sides,  or  in  the  limbs  on  one  side,  and  the  face  or  eye  on  the  other. 
It  either  depends  upon  corresponding  irregular  distribution  of  some  lesion 
of  the  nerve-centres  or  nerves  ;  or  upon  disease  of  a  particular  portion 
of  these  centres,  namely,  the  pons  varolii  and  medulla  oblongata,  then 
constituting  what  is  termed  bulbar  paralysis.  It  is  in  connection  with 
diseases  of  this  part  of  the  central  nervous  system  that  so-called  cross 
paralysis  is  observed,  in  which  the  limbs  are  paralyzed  on  the  side  oppo- 
site to  the  disease,  and  the  face  on  the  same  side. 

5.  Local  axd  Special  Paralyses. — It  is  not  intended  here  to  describe 
the  numerous  varieties  of  local  paralysis  which  may  come  under  observa- 
tion in  practice,  but  merely  to  point  out  their  general  causes,  and  to 
consider  the  chief  facts  relating  to  paralysis  of  certain  special  motor 
nerves. 

Local  iDalsy  may  be  an  indication  of  slight  or  commencing  central 
disease ;  but  in  the  majority  of  cases  tlie  cause  is  peripheral,  either 
directly  affecting  one  or  more  nerves,  or  certain  muscles.  Thifi  peripheral 
paralysis  may  be  due  to  : — (i.)  Destruction  of  a  nerve  from  injury, 
(ii.)  Pressure  upon  it  by  a  tumour,  aneurism,  inflammatory  thickening, 
or  an  external  foreign  body,  as  in  "  crutch-paralysis "  ;  or  mere 
temporary  compression,  as  from  prolonged  sitting,  or  lying  on -the  arm. 
(iii.)  Changes  induced  in  the  nerve  itself,  probably  mostly  inflamma- 
tory, from  neighbouring  irritation,  such  as  that  set  up  by  necrosed 
bone  or  ulceration  ;  exposure  to  cold ;  syphilis ;  rheumatism  or  gout, 
(iv.)  The  effects  of  certain  poisons  introduced  into  the  system,  especially 
lead  and  alcohol  ;  or,  it  is  said,  of  malarial  poison,  (v.)  Clianges  in  the 
muscles,  either  atrophic  or  degenerative,  as  in  some  forms  of  progressive 
muscular  atrophy.  Local  paral^'sis  may  be  a  sequela  of  diphtheria,  or 
more  rarely  of  other  febrile  affections.  It  may  also  result  from  local 
embolism.  When  paralysis  is  the  consequence  of  disease  of  a  nerve  or 
of  its  nucleus  of  origin,  it  is  limited  to  the  muscles  supplied  by  that 
particular  nerve  ;  tends  speedily  to  become  complete ;  and  is  very  liable 
to  be  followed  by  rapid  wasting,  with  loss  of  electric  irritability. 

a.  Facial  paralysis— Bell's  palsy. — Paralysis  of  either  facial  nerve, 
and  consequently  of  one  side  of  the  face,  is  the  most  important  local 
variety  that  comes  under  observation  in  practice,  the  entire  nerve  bonig 
then  usually  involved.  The  signs  are  as  follows :— There  js  complete 
absence  of  expression  on  the  affected  side  of  the  face,  Avhich  appears 
flattened  and  smooth,  the  features  being  blank  and  meaningless.  The 
corresponding  half  of  the  mouth  seems  broader  than  the  opposite  half, 
while  the  angle  falls.  Sometimes  saliva  flows  from  the  mouth.  The  ala 
of  the  nose  falhs  in,  and  consequently  the  nasal  aperture  is  diminished  in 
size.    The  healthy  side  of  the  face  'seems  to  be,  or  is  actually  drawn 
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away,  and  the  angle  of  the  mouth  on  tliis  side  aijpears  to  be  raised.  The 
eyelids  on  the  paralyzed  side  are  unusvxally  apart,  the  lower  one  dropping- 
down,  and  as  they  cannot  be  closed  the  tears  tend  to  trickle  down  the 
check,  the  corresponding  nostril  is  dry,  and  the  constant  exposure  of  the 
eyeball  soon  leads  to  irritation  of  the  conjunctiva,  which  is  liable  to  be 
followed  by  seinous  injury  to  the  deeper  structures.  It  is,  however,  on 
attempting  to  bi-ing  the  affected  muscles  into  play  that  the  most  evident 
signs  of  facial  paralysis  are  observed.  The  patient  ca.nnot  smile,  Aveep^ 
wrinkle  the  forehead,  elevate  the  eyebrow,  frown,  close  the  eyelids^ 
knit  the  brows,  or  expose  the  teeth  on  the  paralyzed  side.  Articulation 
of  labial  sounds  is  impaired,  as  well  as  the  ability  to  whistle ;  while  if" 
the  patient  is  du'ected  to  blow  out  the  cheeks,  the  affected  one  flaps 
loosely.  During  mastication  the  food  tends  to  collect  between  the  cheek 
and  gums,  while  fluids  often  run  out  of  the  mouth ;  the  power  of 
spitting  is  also  impaired.  If  the  facial  nerve  is  implicated  in  a  certain 
part  of  its  course,  other  less  obvious  signs  are  said  to  be  observed, 
dependent  upon  some  of  its  branches  being  distributed  to  the  tongue  and 
salivary  glands,  namely,  perversion  of  taste  on  the  anterior  part  of  one 
side,  and  occasionally  slight  drawing  of  the  tongue  towards  the  same 
side  ;  and  deficient  secretion  of  saliva. 

iEtiology. — It  is  of  considerable  importance  to  recognize  in  what  part 
of  its  coxirse  the  facial  nerve  is  implicated,  and  to  determine  the  cause  of 
the  mischief.  The  causes  of  facial  paralysis  may  be  summarized  thus  : — 
(i.)  Organic  changes  in  the  pons  and  medulla,  involving  the  nucleus  or 
root  of  the  nerve,  (ii.)  Pressure  upon  the  nerve,  within  the  skull,  after 
it  has  emerged  from  the  brain,  especially  by  various  kinds  of  tumour,  or 
by  meningeal  exudation  or  thickening,  (iii.)  Injury  or  disease  involving 
the  nerve  in  its  course  through  the  temporal  bone,  chiefly  from  necrosis 
of  the  petrous  portion  of  this  bone,  or  diseases  of  the  ear,  or  from 
gunshot  injury,  (iv.)  Causes  affecting  the  trunk  or  branches  of  the 
nerve  after  its  exit  from  the  stylo-mastoid  foramen,  namely,  injury,  as 
from  a  cut  or  contusion  ;  pressure  by  parotid  and  other  tumours  or 
enlarged  glands ;  direct  exposure  of  the  side  of  the  face  to  a  cold 
draught  of  air,  as  in  travelling  by  train  with  the  window  ojoen  ;  general 
exposure  to  cold  and  wet ;  gout,  rheumatism,  or  syphilis  ;  or,  it  is  said, 
malarial  influence. 

Diagnosis. — The  diagnosis  of  the  origin  of  facial  paralysis  rests  on: — 
1.  The  history  of  the  case,  as  revealing  some  of  the  causes  just  enumer- 
ated; and  also  the  mode  of  onset  of  the  paralysis,  whether  sudden  or 
gradual.  2.  The  accompanying  symptoms.  Thus,  when  the  paralysis  is  due 
to  cerebral  mischief,  there  are  generally  evident  signs  of  this  lesion,  such 
as  hemiplegia  and  mental  disturbance  ;  if  there  is  some  intra-cranial 
pressure  outside  the  brain,  headache  and  other  local  symptoms  are  com- 
monly complained  of,  while  other  cranial  nerves  are  frequently  involved, 
and  sometimes  paralysis  of  the  limbs  is  observed  on  the  opposite  side. 
If  the  temporal  bone  is  diseased,  deafness  and  otori'hoea  are  usually 
present.  If  the  nerve  is  implicated  outside  the  skull,  some  cause  of  pres- 
sure may  be  obvious  ;  there  may  be  no  symi^toms  whatever  except  the 
paralysis;  or  the  sensory  nerves  of  the  face  are  sometimes  affected  as 
well,  in  the  direction  of  neuralgia  or  anassthesia.  3.  The  extent  of  the 
nerve  involved.  When  facial  paralysis  arises  from  cerebral  causes 
situated  higher  up  than  the  ijucleus  of  the  nerve,  it  is  only  the  loAver 
part  of  the  face  which  is  in  most  cases  prominently  affected,  the  muscles 
of  the  eyelids  and  forehead  either  acting  normally,  or  being  only  slightly 
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weakened.  In  all  the  other  forms  the  whole  side  of  the  face  is  paralyzed. 
4.  The  degree  of  electric  irritability.  In  cerebral  paralysis  electi'ic  irrita- 
bility is  retained,  unless  the  disease  lies  at  the  origin  of  the  nerve  from 
its  nucleus  ;  in  all  other  forms  it  is  impaired  or  lost  temporarily  or  per- 
manently to  both  faradic  and  galvanic  currents,  whilst  the  muscles  react 
too  rapidly  to  a  slowly  interrupted  constant  current,  but  not  to  the 
faradic.  5.  The  progress  of  the  case  ;  and  the  efects  of  treaivient.  For 
instance,  when  due  to  tumour,  injury,  or  bone  disease,  the  paralysis  is 
generally  persistent;  when  oi^iginated  by  cold,  rheumatistn,  or  .syphilis, 
it  may  often  be  cured  by  appropi-iate  treatment. 

In  very  exceptional  instances  double  facial  paralysis  is  observed,  but  it 
is  difficult  to  recognize.  It  may  be  due  to  centric  disease,  especially 
hfemorrhage  into  the  pons ;  or,  in  rare  cases,  to  bilatei*al  disease  of  the 
nerves  from  exposure  to  cold,  rheumatism,  or  syphilis. 

b.  Paralysis  in  connection  with  the  eye. — The  nerves  to  be  considered 
here  are  the  third,  fourth,  find  sixth.  When  either  of  these  nerves  is  in- 
volved, this  is  indicated  by  some  variety  of  sti^abismus,  with  double  vision, 
the  relative  position  of  the  images  seen  by  the  two  eyes  varying  in  each 
case.  Complete  paralysis  of  the  third  nerve  is  charactei'ized  by  ptosis  or 
drojiping  of  the  upper  eyelid,  with  inability  to  raise  it,  though  an  at- 
tempt to  overcome  the  drooping  is  made  by  contraction  of  the  frontalis 
muscle ;  permanent  external  strabismus  ;  dilatation  and  immobility  of 
the  pupil,  which  is  usually  directed  a  little  downwards  ;  and  a  difficulty 
in  adapting  the  eye  to  vision  at  different  distances,  owing  to  paralysis 
of  the  ciliary  muscle.  The  only  movement  possible  is  outwards  and 
downwards,  and  at  the  end  of  the  downward  movement  there  is  a 
rotation  of  the  eye-ball  around  its  antero-posterior  axis  inwai'ds,  due  to 
the  action  of  the  superior  oblique.  The  different  branches  of  the  nerve 
may  be  attacked  singly.  In  some  cases  only  ptosis  is  observed,  when 
the  paralysis  is  peripheral  in  its  origin.  The  cause  may  be  centric 
disease  ;  pressure  upon  the  nerve  in  its  course  ;  exposure  to  cold  ;  or 
rlieumatism.  When  the  fourth  nerve  is  paralyzed,  the  superior  oblique 
muscle  cannot  act.  This  is  shown  by  upward  strabismus  ;  displacement 
of  the  false  image  downwards  ;  and  when  the  eye-ball  is  depi-essed,  the 
pupil  is  seen  to  Tuove  in  a  curved  line  directed  downwards  and  towards 
the  opposite  side,  the  false  image  being  tilted  towards  this  side,  when 
the  pupil  is  below  the  horizontal  line.  Paralysis  of  the  fourth  nerve  is 
difficult  to  recognize,  but  it  is  of  importance,  as  it  is  very  liable  to  be 
associated  with  headache  and  giddiness.  Paralysis  of  the  sixth  nerve  is 
evidenced  by  persistent  internal  strabismus ;  and  displacement  of  the 
false  imao-e  towards  the  side  opposite  to  the  paralysis.  Permanent 
paralysis  of  muscles  is  followed  by  contraction  of  the  opposing  non- 
paralyzed  muscle  or  muscles,  exaggerating  the  deviation.  These  forms 
of  paralysis  are  generally  associated  with  some  pressure  m  the  course  of 
the  several  nerves,  especially  by  a  tumour  or  meningeal  exudation.  Some- 
times, all  the  nerves  of  the  eye  are  simultaneously  affected.  Ocular 
paralysis  is  often  observed  in  locomotor  ataxy,  syphilitic  disease,  and 
nfter  diphtheria.  There  are  also  certain  peculiar  cases  described  by  Mr. 
Hutchinson  under  the  terms  ophthalmoplegia  interna  and  externa,  m  the 
former  there  being  progressive  and  more  or  less  symmetrical  paralysis 
of  the  internal  muscles  of  the  eyes ;  in  the  latter,  progressive  and  more 
or  less  symmetrical  paralysis  of  the  muscles  Avhich  move  the  eye-ba  Is 
and  raise  the  eyelids.  Besides  this  there  may  be  paralysis  of  the 
parallel  movements  of   both  eyes,  either  upwards,    downwards,  or 
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to  the  right  or  left,  due  to  lesion  of  the  centre  governing  these  move- 
ments. 1     •       <•  4.1 

c.  Paralysis  of  the  tongue. — As  a  rnle  nnilatcral  paralysis  or  tlie 
ton"-ue,  dependent  npon  implication  of  the  hypoglossal  nerve,  is  a  part  of 
hemiplegia.  The  signs  are  a  widening  of  the  tongue  on  the  affected 
side-  difficulty  in  its  movements  and  protrusion;  deviation  of  the  organ 
to  the  sound  side  when  in  the  mouth,  to  the  paralyzed  side  when  pro- 
truded;  and  impaired  articulation.  The  entire  tongue  may  be  paralyzed, 
.so  that  it  cannot  be  ])ut  out  or  even  moved,  rendering  articulation  im- 
possible, and  deglutition  very  difficult.  Such  bilateral  paralysis  is  a 
symptom  of  glosso-labial  paralysis. 

d.  Paralysis  of  the  pharynx  is  mainly  indicated  by  great  difficulty  or 
impossibility  of  swallowing  :  and  more  or  less  thickness  of  speech,  which 
:assumes  a  guttural  quality,  or  may  be  quite  unintelligible.  It  usually 
results  either  from  some  centric  disease,  affecting  the  nuclei  of  the  nerves 
supplying  the  pharynx,  as  in  glosso-pharyngeal  paralysis;  or  as  a 
sequela  of  diphtheria.  Other  parts  are  also  generally  implicated,  either 
simultaneously  or  in  succession. 

e.  Paralysis  of  the  inferior  maxillary  nerve  is  evidenced  by  impaired 
power  of  mastication  on  the  affected  side,  and  certain  derangements  of  the 
muscular  movements  concerned  in  this  act.  When  the  jaws  are  firmly 
closed,  the  temporal  and  masseter  muscles  on  the  paralyzed  side  remain 
flaccid,  and  do  not  harden.  On  moving  the  lower  jaw  forwards  or  back- 
wards it  assumes  an  oblique  position,  in  the  former  case  the  inclination 
being  towards  the  paralyzed  side,  especially  noticeable  Avhen  the  patient 
■opens  his  mouth  widely;  in  the  latter  case  towai'ds  the  unaffected  side. 
Usually  motor  paralysis  of  this  branch  of  the  fifth  nerve  is  accompanied 
with  impairment  of  sensation  in  the  face  ;  and  the  other  branches  are  in 
most  cases  involved.  The  condition  generally  depends  upon  some  local 
■disease. 

Treatment. — The  objects  to  be  aimed  at  in  treating  motor  paralj'sis  of 
any  part  are  to  restore  the  muscles  to  their  normal  activity  as  speedily 
as  possible,  if  this  is  practicable  ;  and  to  counteract  the  tendency  to  the 
atrophic  and  other  changes  to  which  the  structures  are  liable.  Of 
course  the  measures  to  be  adopted  mu.st  fii^st  of  all  have  reference. to 
the  cause  of  the  paralysis,  and  by  getting  rid  of  this,  restoration  is  often 
rapidly  and  completely  effected.  As  illustx-ations  may  be  mentioned  the 
use  of  iodide  of  potassium  in  the  treatment  of  paralysis  due  to  syphilitic 
disease  or  lead-poisoning.  In  many  forms  of  paralj^sis  time  is  a  most  im- 
portant element  in  treatment,  and  much  harm  may  be  done  in  not  a  ievr  in- 
stances by  interfering  too  actively  or  too  soon.  It  is  requisite  to  see  that  a 
paralyzed  part  is  properly  covered  Avith  warm  clothing ;  that  it  is  kept 
■clean  ;  and  that  it  is  not  unduly  pressed  upon.  The  chief  local  measures 
employed  to  restore  power  to  the  muscles  are  systematic  passive  motion 
■of  joints,  which  may  be  combined  with  efforts  at  voluntary  active  move- 
ments ;  various  baths  and  douches,  either  hot  or  cold  ;  friction,  either  with 
the  hand  alone,  with  flesh-briishes  or  gloves,  or  with  some  stimulant 
■  liniment;  shampooing  or  massage;  and  electricity,  which  may  also  be 
beneficially  combined  with  voluntary  attempts  to  move  the  affected 
muscles. 

The  employment  of  electricity  in  the  treatment  of  paralysis  demands 
*5pecial  notice,  and  it  will  be  convenient  here  to  give  a  brief  summary 
of  the  main  facts  pertaining  to  this  subject.  Much  discrimination  and 
<;aution  are  needed  in  resorting  to  this  therapeutic  agent,  as  it  is  very 
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poAverful  for  evil  as  well  as  for  good.  The  beneficial  i-esults  wliich 
electricity  is  capable  of  effecting  in  paralysis  are  as  follows  : — 1.  Restor- 
ation of  the  functions  of  a  muscle  or  nerve  when  its  activity  is  impaired, 
and  thus  possibly  restoi'ation  of  voluntary  movement.  2.  Prevention  of 
wasting  of  the  muscles,  and  consequent  arrest  of  the  progress  of  the 
disease.  3.  Increase  in  the  vascularity  of  a  part,  thus  removing  cold- 
ness, bl  ueness,  and  other  signs  of  feeble  circulation.  4.  Improvement  in 
the  nutrition  of  the  muscles,  nerves,  and  other  structures,  should  they 
be  atrophied  or  ill-nourished.  5.  Prevention,  retardation,  or  removal  of 
spasmodic  contractions  and  rigidity.  6.  Probably  the  long-continued 
use  of  electricity  may  improve  the  nutrition  of  the  part  of  the  nerve- 
centre  from  Avliich  the  nerve  or  nerves  which  supply  the  affected  muscles 
originate.  The  kind  of  electricity  required  varies  in  different  cases,  but 
it  may  be  stated  generally  that  for  promoting  the  action  of  muscles 
faradization  and  the  interrupted  galvanic  current  are  most  useful,  though 
franklinic  electricity  is  occasionally  more  beneficial  than  either,  and  in 
some  forms  of  muscular  wasting  will  evoke  a  contraction  of  the  muscles 
when  all  other  methods  fail  ;  that  for  improving  the  circulation  and 
nutrition,  the  continuous  galvanic  current,  or  faradization  by  means  of  a 
metallic  brush,  answers  best ;  whilst  to  oppose  the  excessive  action 
associated  with  spasmodic  movements  and  rigidity  (and  this  applies  to 
these  conditions  under  all  circumstances),  a  weak  constant  galvanic 
current,  or  very  rapidly-interrupted  faradization  may  be  applied  to  the 
aff'ected  muscles  ;  or  in  certain  conditions  of  rigidity  the  use  of  faradi- 
zation or  interrupted  galvanism  to  the  antagonistic  muscles  is  most 
eflBicacious. 

Some  general  hints  as  to  the  employment  of  electricity  in  treating 
paralysis  will  now  be  given.  Care  must  be  taken  not  to  frighten  the 
patient  at  the  outset.  The  current  used  must  not  be  so  strong  as  to 
cause  pain;  or,  on  the  other  hand,  so  weak  as  to  be  useless;  and  the 
application  should  be  brief,  so  as  not  to  tire  the  patient  or  the  muscles. 
It  may  be  repeated  twice  a  day,  daily,  or  every  other  day,  according  to 
circumstances.  In  employing  galvanism,  one  handle,  containing  a 
sponge  of  sufficient  size  and  well- wetted,  must  be  kept  fixed  on  one 
spot,  such  as  over  the  shoulder  or  in  the  bend  of  the  elbow  in  the  case 
of  the  upper  extremity,  and  the  other  drawn  slowly  along  the  muscles 
in  succession.  With  faradization  the  two  poles  must  be  kept  near 
together,  and  it  is  almost  always  best  to  hold  both  in  one  hand  and 
draw  them  along  each  muscle ;  or  it  may  be  advisable  to  place  one 
rheophore  over  a  neutral  part  of  the  body  (such  as  the  back)  and  apply 
the  other  (which  should  be  pointed  and  of  small  surface)  over  the  so- 
called  "  motor  point  "  of  the  muscle,  i.e.,  thfe  spot  wherelthe  motor  nerve 
supplying  the  muscle  is  most  accessible.  A  map  of  the  "  motor  points  " 
may  be  found  in  any  modern  treatise  on  Electro-Therapeutics.  In  treat- 
ing paralysis  of  a  special  nerve,  one  handle  must  be  placed  over  the 
trunk  of  the  nerve,  and  the  other  moved  about  over  the  muscles  or  not, 
according  as  galvanism  or  faradization  is  employed. 

A  few  observations  will  now  be  offered  on  the  uses  of  electricity  m 
the  chief  varieties  of  paralysis. 

(1.)  Cerehral.—lw  cases  of  sudden  cerebral  paralysis  electricity  must 
on  no  account  be  used  for  some  time,  even  for  purposes  of  diagnosis  or 
prognosis,  and  the  greatest  care  is  necessary  in  its  employment  for  a 
long  period.  Even  if  the  paralysis  has  been  gradual  in  its  onset, 
caution  is  needful  should  there  be  head-symptoms,  such  as  headache,  a 
sense  of  weight,  or  giddiness.    Much  improvement  may  be  effected  in 
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other  cases  in  the  various  directions  already  indicated  ;  but,  so  far  as 
the  paralysis  itself  is  concerned,  the  value  of  electricity  will  dep_end_  on 
the  degree  of  contractility  shown  by  the  muscles  on  its  first  application. 
If  this  is  normal  or  nearly  so,  the  power  of  voluntary  movement  can  , 
be  but  slightly,  if  at  all,  increased  by  its  application.  If  it  is  much 
diminished  from  want  of  use,  much  good  may  be  done  by  reviving  the 
contractility  of  the  muscles,  but  once  this  has  become  normal,  no  further 
improvement  as  regards  voluntary  motion  can  be  effected  ;  and  it  is 
generally  found  that  in  cerebral  cases  a  very  few  applications  effect  all 
the  improvement  possible. 

(2.)  Spinal. — If  the  muscles  act  readily  under  electricity  in  cases  of 
complete  spinal  paralysis,  the  power  of  voluntary  movement  in  the 
limbs  cannot  be  increased  by  its  use,  but  sometimes  the  functions  of 
the  bladder,  rectum,  or  sexual  organs  may  be  much  improved  by  its 
local  application  to  the  anus  or  perinseum.  If  the  paralysis  is  partial 
and  contractility  is  impaired,  much  good  may  be  effected  up  to  the 
point  of  restoring  the  contractility;  electricity  must  not,  however,  be 
employed  in  acute  cases  of  this  kind,  but  it  is  of  the  greatest  value  in 
those  which  have  set  in  slowly.  If  thei-e  is  atrophy  of  the  limbs,  gal- 
vanism is  most  efficacious  ;  if  none,  faradization.  Should  there  be  the 
complete  ''spinal  paralysis"  of  Marshall  Hall,  electricity  cannot  im- 
prove the  power  of  movement,  and  if  no  sign  of  contractility  is  observed 
after  a  few  applications,  it  is  useless  to  proceed  with  it ;  if  the  con- 
tractility is  merely  impaired,  much  improvement  may  often  be  brought 
about.  In  cases  of  infantile  paralysis  due  to  spinal  disease,  the  use  of 
the  slowly-interrupted  galvanic  current  frequently  proves  very  service- 
able for  a  time  when  other  forms  of  electricity  fail,  but  as  the  muscles 
improve  in  their  action  faradization  becomes  most  efficacious. 

(3.)  Local. — Should  a  nerve  be  completely  destroyed  in  its  course, 
and  electric  contractility  be  quite  extinguished,  no  improvement  can  be 
effected  by  electricity.  In  some  cases,  however,  the  morbid  changes  in 
the  nerve  disappear,  but  moi-e  or  less  paralysis  persists  from  want  of 
use.  Here  electi-icity  is  of  great  sei'vice,  and  it  will  be  well  in  such 
cases  to  continue  its  application  for  some  time,  provided  any  contraction, 
can  be  excited.  In  certain  cases  of  local  paralysis  from  lead,  cold,  and 
other  causes,  the  use  of  a  slow  galvanic  current  has  most  effect  upon  the 
muscles.  Under  such  circumstances,  therefore,  this  current  should  be 
used  at  first,  and  a  gradual  change  made  to  faradization  as  improvement 
is  perceived. 

A  few  special  remarks  ai^e  needed  with  reference  to  the  treatment  of 
facial  paralysis  from  exposure  to  cold.  The  local  application  of  heat 
and  moisture  constantly,  leeching,  and  steaming  are  the  measures  which 
are  most  u.seful  at  fii'st;  followed  by  blistering,  friction  with  stimulating- 
liniments,  and  the  employment  of  the  slow  galvanic  ciirrent.  Iodide 
of  potassium,  quinine,  or  strychnine  act  beneficially  in  some  cases,  when 
given  internally. 

III.  SUPERFICIAL  AND  DEEP  REFLEXES. 

The  several  superficial  reflexes  coiTespond  to  certain  definite  portions 
of  the  spinal  cord,  the  stimulus  being  conducted  by  the  aiferent  or 
posterior  root  of  the  nerve,  traversing  the  grey  matter,  and  passing  out 
by  the  afferent  or  anterior  root,  thus  giving  rise  to  muscular  conti-actions. 
As  reflex  actions  can  be  produced  which  have  their  respective  centres  in 
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almost  evex'j  part  of  the  cord,  tlieir  absence,  presence,  or  exaggeration 
n-ives  important  information  as  to  the  conditions  of  particular  portions 
of  this  nerve-centre,  and  of  the  corresponding  nerves. 

The  tendon-reflexes  have  been  studied  by  a  hirge  number  of  observers. 
Erb,  who  originally  investigated  them,  regarded  them  as  ordinary  reflex 
phenomena.  Westplial  attributed  them  to  the  immediate  contraction  of 
the  suddenly-stretched  muscles.  They  can  only  be  evoked  in  muscles 
which  are  in  a  state  of  passive  tension;  and  Gowers  suggests  "thai the 
ten.sion  excites,  by  a  reflex  influence,  a  state  of  extreme  irritability  of 
local  stimulation."  Hence  he  terms  them  "  myotatic  phenomena." 
They  are  now  generally  held  to  be  direct  muscular  contractions, 
requiring  the  existence  of  a  muscular  tone,  dependent  upon  the  integrity 
of  the  I'eflex  arc. 

With  regard  to  the  pathological  relations  of  the  tendon-reflexes,  it 
wall  only  be  practicable  to  allude  here  to  the  patellar-rejlex  and  anlde- 
clomcs.  The  pate  liar-reflex  is  almost  invariably  present  in  health,  and  it 
is  stated  that  it  is  only  absent  in  about  one  per  cent,  of  individuals 
examined.  Its  persistence  "  almost  always  signifies  that  the  nervous  arc 
is  not  seriously  interrupted  in  that  part  of  the  spinal  cord  which  gives 
origin  to  the  lumbar  plexus  "  (Buzzard).  It  may  be  lost  either  from  a 
"fault"  in  the  muscle  it.self  (as  in  pseudo-hypertrophic  paralysis); 
a  lesion  of  the  anterior  I'oot  of  the  spinal  nerve ;  atrophy  of  the  large 
ganglion  cells  in  the  anterior  horn,  as  in  infantile  paraly.sis  or  adult 
spinal  paralysis  ;  or  a  lesion  in  the  sensory  tract,  as  in  locomotor  ataxy, 
which  is  the  most  impoi-tant  disease  in  which  the  knee-reflex  is 
lost,  and  this  may  be  observed  before  its  more  striking  symptoms 
have  become  developed.  There  are  exceptional  cases  of  locomotor 
ataxy  associated  with  lateral  sclerosis,  termed  "  ataxic  paraplegia '"  by 
Gowers,  in  which  it  per.sists,  and  is  generally  exaggerated.  The 
patellar- reflex  is  also  absent  whenever  the  lumbar  portion  of  the  spinal 
cord  is  greatly  disorganized,  as  by  acute  myelitis  or  softening.  Eulen- 
bei'g  has  shown  that  tendon-i'cflexes  are  diminished  by  several  anodynes 
and  sedatives,  sometimes  after  a  preceding  augmentation. 

Attention  will  now  be  directed  to  increase  of  deep  reflexes,  or  their 
development  in  disease.  AnMe-clonus  cannot  be  produced  in  health, 
and  its  occurrence  is  alwaj's  a  morbid  sign.  Gowers  considers  the  front -tap 
contraction  a  very  delicate  test  of  morbid  irritability,  and  states  that  it 
can  often  be  obtained  when  the  ankle-clonus  cannot.  Thepatellar-  or  hiee- 
o-eflex  is  also  exaggerated  in  some  forms  of  disease,  a  blow  that  in  health 
would  cause  only  a  vei-y  slight  movement  of  the  foot  producing  a  jerk 
upwards  of  several  inches  ;  or  a  much  lighter  blow  than  will  cause  any 
effect  in  health  may  even  produce  a  very  decided  kick.  This  may  be 
associated  Avith  the  development  of  ankle-clonus,  and  the  exaggeration 
of  these  reflexes  in  anything  like  a  mai-ked  form  "  signifies  that  from 
some  cause  the  inhibitory  influence  of  the  higher  centres  is  no  longer 
being  normally  excited  "  (Buzzard).  This  writer  considers  it  probable 
that  the  restraining  influence  which  is  continually  and  unconsciously 
exerted  over  certain  spinal  reflexes  in  a  state  of  health  is  conveyed  to 
the  ganglion-cells  of  the  anterior  horns  by  the  antero-lateral  columns 
of  the  cord.  It  is  when  these  columns  are  most  extensively  invaded 
by  sclerosis  that  the  most  marked  ankle-clonus  is  obtained,  and  tins 
sign  is  considered  valuable  evidence  of  sclerosis  of  the  lateral  column. 
It  may  also  follow  hemiplegia  from  cerebral  disease ;  and  may  be 
observed  to  a  moderate  degree  in  hystei-ical  paraplegia,  as  well  as  in 
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spastic  paraplegia.  There  seems  to  be  some  difference  of  opinion  as  to 
the  diagnostic  value  of  exaggerated  knee-jerk,  and  the  development  of 
ankle-clonus,  and  Bastian  states  that  the  latter  may  exist  to  a  well- 
marked  extent  when  the  antero-lateral  columns  of  the  cord  are  pressed 
upon  at  a  certain  level,  even  though  no  lateral  sclerosis  has  been 
•developed.  The  production  of  deep  reflexes  in  the  upper  limb  needs 
no  special  comment.  Eulenberg  has  found  that  subcutaneous  injection 
of  strychnine  increases  tendon-reflexes,  and  inay  under  certain  circum- 
stances be  used  to  render  the  completely  absent  tendon-reflex  tem- 
porarily perceptible  and  graphically  demonstrable.  The  tendon-reflexes 
are  usually  increased,  and  ankle-clonus  can  be  obtained  for  a  few 
minutes,  after  an  epileptic  fit.  Persistent  exaggeration  of  the  deep 
i-eflexes  is  generally  accompanied  or  followed  by  "  contracture." 


CHAPTER  LXXVIII. 

DISORDERS  OF  SENSATION. 

All  forms  of  sensation  may  be  either  more  or  less  impaii'ed  or  lost ; 
exalted  ;  or  perverted.  In  the  present  chapter  it  is  only  intended  to 
consider  the  more  important  deviations  noticed  in  connection  with 
ordinai-y  sensation. 

I.    SENSORY    PARALYSIS— HYP^STHESIA- 
AN^STHESIA. 

Sensation  may  be  more  or  less  impaired — hypcesthesia ;  or  completely 
lost — ancesthesia.  Generally  the  abnormal  feeling  involves  the  whole 
thickness  of  the  tissues  of  the  part  affected,  but  may  be  confined  either 
to  the  skin  or  to  the  muscles.  Aneesthesia  may  be  gradually  established, 
sensation  becoming  more  and  more  impaired ;  or  it  may  occur  suddenly. 
When  this  condition  exists,  the  patient  is  wholly  insensible  as  regards 
tactile  sensations,  and  m-Aj  be  pinched,  pricked,  cut,  or  injured  in  any 
other  way  without  being  aware  of  it.  The  term  analgesia  is  used  to 
denote  the  loss  of  painful  impressions  made  on  the  skin.  In  hypfiesthesia 
the  sense  of  touch  is  moi'e  or  less  indistinct,  and  the  patient  feels  as  if  a 
thick  layer  of  some  soft  and  yielding  material,  such  as  cotton-wool  or 
fiannel,  intervened  between  the  skin  and  anything  brought  into  contact 
with  it.  This  is  especially  noticed  in  connection  with  the  palms  of  the 
hands  and  soles  of  the  feet,  when  the  patient  grasps  any  object  or  stands. 
In  this  condition  also,  as  well  as  during  the  development  of  anresthesia, 
various  unusual  sensations  ov  partiisthesice  are  often  experienced,  such  as 
numbness,  formication^  tingling,  or  pins  and  needles.  In  some  cases  even 
of  complete  ansBsthesia  to  objective  impressions,  neuralgic  pains  of  a 
subjective  character  are  complained  of  in  the  affected  part.  It  is  a 
curious  fact  that  in  exceptional  cases,  although  tactile  sensation  is  lost, 
the  power  is  retained  of  distingiiisliing  differences  in  temperature,  or 
of  feeling  painful  impressions.  Occasionally,  in  connection  with  marked 
hypucsthesia,  the  impression  of  anything  brought  into  contact  with  the 
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affected  surface  seems  to  be  delayed  in  its  passage  to  the  nerve-centre 
so  that  it  may  be  some  seconds  before  the  patient  is  conscious  of  it. 
There  is  often  in  this  condition  great  difficult}'-  in  distinguishing, 
different  sensations  from  each  other.  With  regard  to  muscular  sensi- 
bility, when  this  is  lost  there  is  almost  always  loss  of  sensibility  of  the 
skin,  but  in  exceptional  instances  this  is  unimpaired.  In  cases  of 
cutaneous  antesthesia  reflex  irritability  may  be  destroyed,  normal,  or 
increased,  according  to  the  cause  of  the  loss  of  sensibility. 

The  distribution  of  sensory  paralysis  presents  the  same  variations  as 
in  the  case  of  motor  paralysis.  Thus  it  may  be : — 1.  General. 
2.  Unilateral — Hemianaesthesiao  3.  Bilateral,  but  affecting  only 
the  legs  and  the  lower  part  of  the  body  —  Sensory  paraplegia. 
4.  Disseminated.  5.  Local.  The  Eetiology  of  the  two  kinds  of 
paralj-sis  is  also  very  similar,  and  it  will  only  be  necessary  to  allude 
briefly  to  the  more  frequent  varieties  of  sensory  paralysis,  but  it  may 
be  remarked  that  all  forms  az^e  not  uncommonly  associated  witli 
functional  diseases,  especially  hysteria. 

1.  Hemianaesthesia,  when  present,  is  usually  the  result  of  some 
cerebi^al  lesion,  but  in  a  large  number  of  cases  of  hemiplegia  from  this 
cause  sensation  is  intact ;  or  it  may  be  impaii-ed  at  first,  but  is  speedil}- 
restored.  It  usually  affects  the  luliole  half  of  the  body  opposite  to  the 
cerebral  lesion,  including  the  head,  trunk,  and  limbs,  and  the  mucous 
membranes  as  well  as  the  skin.  The  lesion  which  causes  it  generally 
implicates  the  optic  thalamus  or  the  posterior  part  of  the  internal 
capstile.  In  rare  instances  hemiana;sthesia  results  from  disease  of  one 
lateral  half  of  the  spinal  cord,  the  loss  of  sensation  being  on  the  side 
opposite  the  lesion.  Complete  hemianesthesia  is  frequently  met  with  in 
hysterical  cases. 

2.  Bilateral  anaesthesia,  involving  the  legs  and  lower  part  of  the 
body,  is  almost  invariably  associated  with  paraplegia,  and  is  due  to 
disease  of,  or  injury  to,  the  spinal  cord.     Sensation  is,  however,  more-  i 
or  less  I'etained  in  many  cases  wdiere  the  power  of  motion  is  completely  » 
lost. 

3.  Local  anaesthesia  is  generally  due  to  disease  of  some  special  nerve^ 
or  of  its  nucleus  of  origin,  its  seat  varying  accordingly.  When  a  parti- 
cular nerve  is  paralyzed,  if  it  is  a  compound  one  sensation  and  motion 
will  be  equally  impaired.  One  of  the  best  illustrations  of  paralysis  of  a 
purely  sensory  nerve  is  that  of  the  superior  maxillary,  or  of  its  continua-  ^ 
tion,  the  infra-orhital ;  sensation  is  then  lost  in  the  parts  to  which  this.  ^ 
nerve  is  distiibuted,  and  when  the  jDatient  attempts  to  drink  out  of  a 
glass  or  cup,  a  very  cui-ious  feeling  is  experienced,  as  if  the  vessel 
were  broken  opposite  the  middle  of  the  upper  lip.  JsTutrition  and 
secretion  are  frequently  seriously  interfei-ed  with  when  sensory  nerves 
are  paralyzed.  1 

Treatment. — The  general  remarks  made  as  to  the  treatment  oif ' 
paralysis  of  motion  apply  equally  to  that  of  sensation.     Local  warmth, 
friction,  and  electricity  are  often  useful.    The  latter  must  not  be- 
resorted  to  for  some  time  in  cases  of  anaesthesia  or  hypsesthesia  frqm 
cerebral  causes,  and  even  then  only  very  cautiously  ;  it  does  not  lead  to- 
much  improvement  in  most  of  these  cases.    Faradization  "vvith  a  brush 
acts  best.  Electricity  is  often  very  beneflcial  in  various  forms  of  sensory 
paralysis  met  with  in  hysteria,  either  faradization  or  franklinic  electricity 
being  employed,  the  latter  by  directing  spai-ks  on  to  the  affected  part ; 
charging  this  part  and  then  drawing  sparks  from  it;  or  applying  a. 
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■small  cliarge  from  a  Leyclen-pliial.  If  sensibility  is  lost  locally  from 
destruction'' of  a  nerve,  no  beneHt  can  be  anticipated  from  electricity. 
When  motor  and  sensory  paralysis  are  combined,  electrical  treatment 
ilirected  to  the  former  may  improve  the  latter  at  the  same  time.  Parti- 
cular care  is  necessary  in  cases  of  sensory  paralysis  as  regards  cleanliness, 
;ind  avoidance  of  local  pressure. 

II.  HYPERESTHESIA— DYSESTHESIA. 

HypercBsthesia  signifies  increased  or  exalted  sensibility,  dyscesthesia 
incx-eased  sensibility  to  painful  impressions,  but  they  are  almost  always 
associated.  These  deviations  from  the  normal  state  are  usually  local, 
bat  occasionally  unilateral  or  disseminated.  They  are  of  course  fre- 
quently met  with  in  diseases  of  the  skin  and  other  affections,  but  as 
j-egards  nervous  diseases,  they  are  generally  associated  either  with 
hysteria  or  general  nervousness,  or  with  acute  inflammation  involving 
the  nerve-centres  or  special  nerves.  When  one  leg  is  paralyzed  from 
spinal  disease,  its  sensibility  frequently  becomes  painfully  acute. 

III.  REFERRED  PAINS— TENDER  SPOTS. 

Recently  Head  and  Mackenzie,  especially  the  former,  have  developed 
the  views  of  Ross — that  points  of  cutaneous  tenderness  are  indications 
of  the  seat  of  visceral  disease.  This  may  be  explained  by  the  ana- 
tomical association  of  different  sensory  fibres  in  a  given  I'oot.  The  spinal 
segment  with  which  the  root  is  connected  receives,  therefore,  a  most 
distinct  impression  by  fibres  from  a  definite  cutaneous  area,  and  indis- 
tinct ones  by  fibres  from  the  viscera.  Should,  however,  the  viscera  be 
diseased,  the  referred  pain  and  the  tenderness  are  in  the  corresponding 
cutaneous  area.  Head  has  mapped  out  the  whole  cutaneous  sui'face  of 
the  body  in  relation  to  the  several  viscera. 

IV.  NEURALGIA. 

Neuralgia  or  nervous  pain  is  a  comprehensive  term  applied  to  certain 
])ainful  affections  occurring  in  different  parts  of  the  body,  the  pain  appear- 
ing to  follow  the  distribution  of  particular  nerves,  and  having  sjDecial 
chai-acters.  It  will  be  convenient  first  to  consider  the  general  fetiology, 
pathology,  and  clinical  featui'es  of  the  complaint;  and  then  to  allude 
bi'iefly  to  its  principal  varieties. 

iEtiology  and  Pathology. — In  a  large  proportion  of  cases  neuralgia 
i-<  distinctly  dependent  upon  some  general  or  constitutional  condition. 
The  causes  which  may  give  rise  to  swch  a  condition  are : — I.  Exposure 
to  malaria.  2.  The  presence  of  certain  metallic  poisons  in  the  system, 
as  lead,  mercury,  or  copper.  3.  Whatever  tends  to  induce  ana;mia,  or 
general  mal-nutrition  and  debility.  4.  Various  causes  which  lead  to 
depression  and  loss  of  tone  of  the  nervous  system,  such  as  prolonged 
worry  and  anxiety  ;  undue  mental  effort;  strong  emotion;  general  con- 
cussion of  the  Jiervous  system,  as  from  a  railway  collision;  hysteria; 
excessive  fatigue  ;  exposure  to  heat ;  ennui  and  luxurious  habits ;  or 
excessive  venery.  .5.  Degenerative  changes  associated  Avitli  the  decay 
of  life.  6.  Rheumatism,  goat,  syphilis,  or  exposure  to  cold  and  wet. 
In  the  case  last-mentioned,  liowcver,  neuralgia  is  probably  mostly  the 
result  of  inflammatory  and  other  changes  in  the  nerve  itself ;  or  of 
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pressure  hy  surrounding  thickening  of  fibrous  membranes,  or  by  morbid 
deposits. 

An  important  group  of  causes  of  neuralgia  are  local  in  their  action, 
including : — 1.  Lijury  to  a  nerve  in  some  part  of  its  course,  as  from 
contusion ;  wound  by  a  needle  ;  partial  section  ;  the  lodgment  of  a 
foreign  body,  such  as  a  piece  of  glass,  when  the  pain  maybe  felt  in  some 
distant  part.  When  a  nerve  is  completely  cut  across,  either  itself  or 
some  other  nerve  related  to  it  now  and  then  becomes  subsequently  the 
seat  of  neuralgia.  2.  Pressure  upon  a  nerve,  for  example,  by  foreign 
bodies,  such  as  a  bullet ;  cicatricial  thickening  or  old  adhesions ;  neuro- 
mata ;  tumoui-s,  aneurisms,  or  enlarged  glands  ;  callus  uniting  a  fractui'ed 
bone  ;  congested  veins  ;  or  as  the  result  of  prolonged  sitting,  tight 
boots,  or  hanging  the  arm  over  a  chair.  3.  Irritation  of  a  nerve  by 
necrosed  bone,  especially  when  it  passes  through  a  foramen  or  canal 
in  this  condition  ;  by  carious  teeth ;  by  surrounding  inflammation  or 
ulceration;  or  by  direct  exposure  to  a  cold  draught.  Even  when  neu- 
ralgia is  local  in  its  origin,  its  occurrence  is  greatly  influenced  by  the 
general  state  of  the  system,  and  Anstie  Avent  so  far  as  to  affirm,  "it  is 
iTniversally  the  case  that  the  existing  condition  of  the  patient  at  the 
time  of  the  first  onset  of  the  disease  is  one  of  debility,  either  general  or 
special."  Among  the  chief  predisposing  cmises  of  neuralgic  afPections 
may  be  mentioned  the  female  sex;  certain  periods  of  life,  especially 
that  of  sexual  development,  and  about  or  beyond  middle  age ;  hei-edi- 
tary  tendency  to  nervous  affections  ;  and  a  neurotic  temperament.  An 
acute  attack  is  predisposed  to  or  intensified  by  fatigue  or  any  other 
depi'essing  influence.  It  may  come  on  quite  spontaneously  ;  or  be  brought 
about  by  mental  disturbances,  pressure,  cold,  heat,  over-exercise,  and 
numerous  other  causes. 

Pathologically  neuralgia  may  be  connected  with  some  evident  morbid 
change  in  the  affected  nerve  or  in  the  nerve-centre,  but  as  a  rule  no 
such  obvious  change  can  be  detected.  Probably  in  most  cases  the 
nerve  is  moi^e  or  less  congested  or  inflamed.  Marked  atrnjihy  with 
degeneration  of  a  nerve  has  been  found  in  connection  with  neuralgia 
from  pressure,  occasionally  so  advanced  as  to  render  sensation  almcst 
extinct.  Anstie  remarked  :  "I  think  it  most  probable  that  in  all  cases 
of  neuialgia  there  is  either  atrophy,  or  a  tendency  to  it,  in  the  postei'ior 
or  sensory  root  of  the  painful  nerve,  or  in  the  centi-al  grey  matter  svith 
which  it  comes  in  closest  connection." 

Symptoms. — Fain  is  the  essential  symptom  of  neuralgia.  The  im- 
portant characters  of  this  pain  are  as  follows  : — 1.  It  is  almost  invariabl}' 
imilateral.  2.  In  recent  cases  it  is  distinctlj^  intermittent,  coming  on 
in  more  or  less  sudden  paroxysms,  usually  at  irregular  intervals,  but 
occasionally  at  regular  periods,  especially  in  malarial  cases  ;  later  on  it 
is  only  more  or  less  remittent.  3.  The  pain  during  the  paroxysms  is 
generally  severe,  in  some  cases  most  excruciating,  being  described  by 
such  terms  as  stabbing,  piercing,  boring,  burning,  or  screwing,  at  the 
same  time  shooting  out  from  a  point  along  some  of  the  branches  of  the 
nerve  affected,  but  rarely  along  all  of  them  ;  the  darts,  tAvinges,  or  "  tics 
in  some  instances  come  on  with  the  suddenness  of  an  electric  shock, 
giving  rise  to  intolerable  agony.  The  pain  may  extend  to  contiguous 
or  even  to  distant  nerves.  Frequently  strong  pressure  over  the  chief 
point  affords  relief;  in  other  cases  gentle  fiiction  has  the  same  effect; 
in  others,  however,  there  is  exquisite  tenderness.  The  paroxysmal 
pain   often  ends  as  abruptly  as  it  ccmmenced,  with  a  sense  of  ex- 
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treme  relief  and  comfort.  The  pain  in  the  intervals  is  much  less 
severe,  and  of  dull  or  aching  character.  In  the  superficial  neuralgias  cir- 
cumscribed points  of  tenderness  are  noticed— powifs  douloureux,  corre- 
sponding to  the  exit  of  branches  of  the  nerve  through  bony  foramina, 
or  through  openings  in  fibrous  membranes,  though  they  appear  to  the 
patient  to  be  diffused  beyond  these  spots,  in  some  cases  giving  the  sen- 
sation of  tolerably  extensive  contusions.  It  is  not  practicable  in  a 
treatise  like  this  to  indicate  the  seat  of  all  the  tender  spots  noticed  in 
the  different  local  neuralgias,  but  a  knowledge  of  the  distribution  of 
the  nerve  affected,  and  of  the  points  at  which  its  branches  become 
superficial,  will  enable  their  situations  to  be  recognized. 

There  are  certain  general  facts  relating  to  neuralgia  to  which  it  is 
desirable  to  allude.  When  the  complaint  is  local  in  its  origin,  the  pain 
usually  sets  in  more  gradually ;  is  more  constant ;  and  is  less  capable 
of  relief.  In  advanced  age  neuralgia  is  commonly  very  severe  and 
intractable,  the  points  of  tenderness  being  often  intensely  painful. 
Gouty  neuralgia  is  also  sometimes  extremely  severe.  Once  an  attack 
has  happened,  there  is  always  a  liability  to  its  recurrence,  and  the 
paroxysms  may  be  repeated  at  regular  periods.  An  individual  may 
have  had  neuralgia  when  young,  and  then  be  quite  free  from  it  for 
many  ye^irs,  but  be  again  subject  to  the  complaint  at  a  later  period  of 
life.  Different  nerves  may  be  implicated  in  different  attacks,  or  even 
during  the  same  attack. 

Some  interesting  complications  are  also  associated  Avith  neuralgia, 
affecting  either  sensation  or  motion  ;  the  state  of  the  vessels;  or  nutri- 
tion and  secretion.  The  chief  of  these  which  have  been  noticed  include 
local  hypertesthesia,  hypyesthesia,  or  partBsthesiiB,  such  as  numbness, 
tingling,  or  formication  ;  disttirbances  of  the  special  senses,  especially 
that  of  sight ;  spasmodic  twitchings,  tonic  spasms,  convulsive  movements, 
or  even  local  paralysis  ;  pallor,  followed  by  redness  of  the  skin,  pulsa- 
tion of  the  arteries,  increase  in  temperature,  and  swelling  of  the  affected 
part,  with  subcutaneous  oedema  ;  hypertrophy  or  atrophy  of  the  tissues 
in  prolonged  cases,  or  increase  of  adipose  tissue;  increased  firmness, 
falling-off,  or  whitening  of  the  hair  ;  the  breaking  out  of  skin-eruptions, 
such  as  herpes  zoster  or  acne  ;  increased  vascularity  of  the  conjunctiva, 
conjunctivitis,  ii'itis,  and  other  morbid  conditions  of  the  eye  ;  periostitis  ; 
swelling  or  unilateral  furi'ing  of  the  tongue  ;  erysipelatoid  inflamma- 
tion of  the  tissues  to  which  the  affected  nerve  is  distinbuted  ;  impaired 
gastric  secretion ;  increased  flow  of  saliva  or  tears  ;  and  local  increase 
of  perspiration. 

Varieties.^ — -Neuralgias  are  pi'imarily  divided  into :— I.  Visceral, 
including: — ^1.  Cardiac.  2.  JJepatalgia.  3.  Gastric  or gastralgia.  4.  Intes- 
tinal or  enteralqia.  5.  Peri-uterine  and  Ovarian.  6.  Testicular.  7.  Renal. 
II.  Superficial,  namely  — 1.  Tic-douloureux.  2.  Cervico-occipital. 
3.  Cervico-brachial.  4.  Intercostal.  5.  Mastodynia  or  Irritable  breast. 
6.  Lumbo-ahdominal.  7.  Sciatica.  8.  Crural.  The  visceral  group  will 
not  be  further  alluded  to,  the  most  important  of  these  affections  having 
been  already  considered  under  their  respective  organs.  The  names 
applied  to  the  several  forms  of  superficial  neuralgia  will  indicate  their 
respective  localities,  but  a  few  need  special  comment. 

1.  Tic-douloureux — Trigicminal  Neuralgia — Phosoi'algia. — This  is 
one  of  the  most  common  forms  of  neuralgia,  the  fifth  or  trigeminal  nerve 
being  involved.  The  seat  of  pain  may  be  in  any  of  the  tlu-ee  divisions 
of  the  nerve.    Rarely  are  all  the  divisions  implicated,  and  it  is  the 
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ophthalmic  branch  which  is  most  frequently  affected,  the  pain,  tlierefore, 
being  chiefly  felt  above  the  orbit  and  about  the  temple.  Owing  to  the 
frequency  with  which  malaria  is  associated  with  neura]gia°of  this 
division  of  the  fifth  nerve,  it  has  been  joopularly  termed  "brow-ague."' 
Numerous  points  of  tenderness  are  described,  but  the  most  important 
&ve  the  supra-orbital  Siudparieial,  the  latter  being  situated  just  above  the 
parietal  eminence,  and  corresponding  to  the  inosculation  of  several 
bi-ancbes  of  the  fifth  with  occipital  branches  from  the  cervical.  A 
variety  of  this  neuralgia  is  named  clavus  hystericus,  in  which  there  is 
extreme  pain,  in  character  as  if  a  nail  were  being  driven  into  one  or 
more  spots,  usually  corresponding  to  the  supra-orbital  or  parietal  points. 

When  the  supei'ior  maxillary  division  is  affected  there  is  tenderness 
at  the  point  of  its  emei-gence  from  the  infra-orbital  canal  ;  and  when  the 
third  division  is  involved  the  pain  often  extends  over  a  large  area, 
occupying  the  parietal  eminence  and  the  temple,  the  ear,  lower  jaw, 
and  tongue,  the  painful  points  being  inferior  dental,  temporo-maxiilary y 
and  atiriculo-temporal. 

2.  Intercostal  Neuralgia. — In  this  variety  the  pain  is  felt  along  the 
course  of  one  or  more  intercostal  nerves.  Those  on  the  left  side,  espe- 
cially from  the  6th  to  the  9th,  are  most  frequently  affected.  There  is 
a  constant  pain,  mostly  corresponding  to  the  point  of  exit  of  a  lateral 
cutaneous  nerve,  and  increased  by  a  deep  inspiration  or  cough,  or  some- 
times by  moving  the  arm.  Shooting  pains  are  also  experienced  at 
intervals,  extending  from  the  spine  along  the  intercostal  spaces,  or  from 
the  lateral  point  backwards  and  forwards.  Three  very  distinct  "  point -t 
duidoureux  "  can  generally  be  detected,  namely  : — a.  V ertehral,  close  to  the 
spine,  h.  Lateral,  opposite  the  lateral  cutaneous  branch,  c.  Sternal  or 
epigastric,  where  the  anterior  cutaneous  nerve  perfoi-ates.  This  variety 
of  neui'algia  is  very  common  in  anaemic  and  chlorotic  females.  It  also 
frequently  precedes  herpes  zoster,  and  a  very  severe  and  obstinate  form 
is  liable  to  follow  this  affection  in  old  people.  For  the  diagnosis  of  the 
pain  of  intercostal  neuralgia  from  that  of  pleurodynia  or  pleurisy,  the 
condition  of  the  patient ;  the  want  of  connection  of  the  pain  with  an}' 
excessive  or  prolonged  exercise  of  the  local  muscles,  of  any  marked 
exacerbation  from  their  use,  or  of  relief  from  rest ;  its  characters,  with 
the  definite  points  of  tenderness;  and  the  results  of  physical  examina- 
tion, are  generally  quite  satisfactory.  The  appearance  of  an  eruption 
of  herpes  is  pathognomonic. 

3.  Sciatica  or  Hip-gout  are  the  names  applied  to  neuralgia  in  the 
course  of  the  branches  of  the  sciatic  and  other  nerves  about  the  hip. 
Generally  the  pain  is  mainly  seated  in  the  buttock  and  posterior  and  outer 
part  of  the  thigh,  but  it  may  affect  various  parts  of  the  lower  extremity, 
even  down  to  the  leg  or  foot.  There  is  generalljr  a  persistent  and  deep 
pain  near  the  tuberosity  of  the  ischium,  which  is  increased  paroxysmally, 
shooting  upwards  or  downwai'ds,  either  without  any  cause,  or  as  the  con- 
sequence of  pressure,  movement,  especially  a  sudden  jerk,  or  even  the 
act  of  coughing  ;  and  also  great  tenderness  to  pressure  over  the  popliteal 
space.  The  patient  is  often  obliged  to  walk  veiy  carefully,  or  may  be 
unable  to  move  at  all.  Local  anomalies  of  sensation;  spasmodic  moA'e- 
ments  or  cramps  ;  and  partial  paralysis  ai'e  very  common  in  sciatica. 
Many  cases  of  this  affection  ai^e  exceedingly  severe,  and  will  not  yield  to 
treatment.    The  limb  may  waste  from  Avant  of  use. 

The  local  causes  which  most  frequently  give  rise  to  sciatica  are  long- 
continued  sitting;  direct  exposure  of  the  buttock  to  a  cold  di'aught,  as 
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in  usino'  windy  privies ;  and  sitting  on  a  cold  or  damp  surface.    Not  I 
unfrequently  tiiis  complaint  is  associated  with  gout  or  rheumatism.    ^  , 
Treatment. — The  general  principles  applicable  to,  and  tlie  chief  \ 
remedies  employed  in  the  ti-eatment  of  all  forms  of  superficial  neuralgia,  \ 
will  now  be  briefly  considered.    1,  Any  local  cause  of  irritation  must 
be  removed.    In  regard  to  this  point  a  word  of  caution  is  necessary  | 
respectiny-  tic-douloureux.  This  complaint  is  often  attributed  to  decayed  ; 
teetli,  and  not  infrequently  these  are  extracted  one  after  another  without 
any  improvement  i^esulting,  for  the  simple  reason  that  the  neuralgia  is  j 
not  dependent  upon  this  cause  at  all.    2.  It  is  highly  important  that  j 
those  who  are  subject  to  neui-algia  should  adopt  measures  to  prevent  j 
attacks,  by  attending  to  diet  and  hygiene;  wearing  warm  clothing; 
acting  upon  the  skin  by  baths  ;  regulating  the  state  of  the  alimentary 
canal ;  and,  in  short,  promoting  a  condition  of  good  general  health  in 
everv  possilble  way,  while  at  the  same  time  avoiding  evevy  cause  which, 
is  likely  to  bring  on  a  paroxysm.    3.  Treatment  dii"ected  to  the  general 
state  of  the  system,  or  to  some  constitutional  diathesis,  is  in  a  large 
proportion  of  cases  of  neuralgia  of  the  utmost  consequence.  Fatty 
elements  have  been  found  of  great  benefit  in  this  complaint,  when  nutri- 
tion is  impaired,  especially  cod-liver  oil  or  Devonshire  cream.    Iron  in  ' 
ani^mie  subjects  ;  quinine  in  full  doses,  especially  in  malarial  neui'algias  ; 
arsenic  in  the  form  of  Fowler's  solution;  strychnine  or  nux  vomica,  are 
among  the  most  valuable  remedies  for  neui'algia.    In  some  instances 
valerianate  and  other  salts  of  zinc  or  nitrate  of  silver  prove  serviceable.  i 
Pho.sphorus  has  been  found  highly  beneficial  in  many  cases.     Should  the  | 
neuralgia  be  associated  with  gout,  rheumatism,  .syphilis,  or  the  presence 
of  some  metallic  poison  in  the  system,  treatment  appropriate  for  these  ' 
several  conditions  is  essential.    4.  An  important   class  of  remedies 
employed  in   the  treatment   of  neuralgia  are  those    which  have  a 
direct  sedative  or  anodyne  effect,  including  mainly  opium  or  morphine  ; 
belladonna  or  atropine  ;  cannabis  indica  ;  hydrate  of  chloral ;  butyl- 
chloral  ;  bromides  ;  conium  ;  tincture  of  aconite  ;  and  ammonium  chloride  ' 
in  full  doses.    Other  drugs  found  to  be  efficacious  in  different  cases  are  j 
■  oil  of  eucalyptus  ;    tinctui-e  of   gelsemium ;    nitrite  of  amyl ;   nitro-  \ 
glycerine  ;  tonga  ;  phenazone  or  phenacetin  ;  and  cocaine.  These  medicines  1 
are  given  by  the  mouth  ;  some  are  applied  to  the  affected  part  in  the  ] 
form  of  plasters,  liniments,  ointments,  -oleates,  or  tinctures  ;  or,  above  ^ 
all,  certain  of  them  are  introduced  by  subcutaneous  injection,  particularly  j 
morphine  and  atropine,  which  may  be  administered  in  combination.  ( 
They  are  not  merely  to  be  used  for  the  temporary  relief  of  pain,  | 
but  are  in  many  instances  most  important  agents  in  bringing  about  j 
a  cure,  if  employed  systematically  and  regulai'ly  every  day  for  such  a  ' 
period  as  each  case  may  require.    In  using  subcutaneous  injections,  it  is 
best  to  begin  with  a  very  small  dose — gr.  iV^O'S"  of  morphine,  increasing- 
it  as  occasion  requires,  some  cases  needing  large  quantities  after  a  time. 
As  a  rule  the  injection  need  not  be  made  at  the  seat  of  pain,  but  Anstic 
recommended  that  this  .should  be  done  in  advanced  cases,  Avhere  there  is  \ 
much  hypertesthcsia,  and  where  there  is  reason  to  believe  that  much 
thickening  and  hypertrophy  exist  about  the  nerv-e.    If  necessary,  the 
sen.sibility  may  be  first  blunted  by  the  ether  spray.  Hypodermic  injection  j 
of  morphine  or  other  powerful  drugs  must  only  be  employed  under  ■ 
strict  medical  supervision,  and  stopj^cd  as  soon  as  possilale.    The  use  I 
of  hot  water  in  this  way  sometimes  gives  relief.    Cocaine  has  been 
■employed  subcutaneously ;  and  a  10  to  20  per  cent,  solution  in  oil  of  ' 
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cloves,  rubbed  into  the  part,  is  said  to  give  almost  immediate  relief  in 
eases  of  supra-orbital  neuralgia.  Exalgine  is  one  of  the  most  recently- 
introduced  remedies  for  the  relief  of  neuralgic  pain.  The  use  of 
alcohol  demands  brief  notice.  There  can  be  no  doubt  but  that  the  pain 
of  neuralgia  may  often  be  temporarily  lulled  by  the  use  of  alcoholic 
stimulants,  but  experience  has  convinced  me  that  we  should  hesitate  in 
recommending  them,  as  there  is  in  this  complaint  a  strong  tendency 
on  the  part  of  the  patient  to  be  taking  stimulants  at  frequent 
intervals  and  in  increasing  quantities,  so  that  the  foundation  ma}-  be 
laid  for  confirmed  habits  of  intemperance.  It  must  also  be  remembered 
that  due  caution  should  be  observed  in  the  use  of  narcotics,  lest  the 
patient  should  become  so  habituated  to  them  that  he  cannot  do  without 
them.  5.  Certain  anodyne  local  ap'plications  have  already  been  alluded 
to  above,  the  most  useful  being  liniment  or  plaster  of  belladonna 
or  opium  ;  tincture  or  liniment  of  aconite  ;  ointment  of  aconitine,  atro- 
pine, or  veratrine  ;  and  a  liniment  containing  oil  of  eucalyptus.  Among 
other  local  remedies  which  may  be  serviceable  are  dry  heat,  or  heat  with 
moisture;  chloroform  liniment ;  menthol;  sinapisms;  flying  blisters  ;  and 
light  linear  cauterization.  In  obstinate  cases  blistering  and  even  stronger 
forms  of  counter-irritation  may  be  required.  Cold  is  useful  in  some 
cases,  in  the  form  of  ice  or  evaporating  lotions,  and  I  have  in  more 
than  one  instance  found  much  benefit  follow  the  application  of  the  ether- 
spray  over  the  seat  of  pain  for  a  few  minutes  three  or  four  times  daily. 
Massage  has  pi'oved  of  great  service  in  neuralgia.  Another  most  valuable 
local  method  of  treatment  is  that  by  electricity.  The  constant  galvanic 
current  is  decidedly  the  best  as  a  rule,  but  sometimes  faradization  acts 
beneficially,  or  merely  charging  the  patient  from  a  friction-machine,  and 
afterwards  drawing  a  spark  from  the  seat  of  pain.  In  employing 
galvanism,  it  is  necessary  to  use  only  a  weak  current,  especially  about 
the  head,  carefully  guarding  against  giving  rise  to  unpleasant  head- 
symptoms  ;  to  apply  it  by  well-wetted  sponges  in  the  direction  of  the 
nerve,  the  positive  pole  being  placed  over  the  seat  of  pain  ;  and  not  to 
make  the  application  for  too  long  a  time,  but  with  frequent  repetitions. 
Surgical  interference  is  advocated  and  practised  in  very  obstinate  cases 
of  neuralgia,  the  affected  nerve  being  exposed  and  forcibly  stretched,  or 
divided,  or  even  a  piece  cut  out.  Another  plan  is  to  forcibly  flex  a  limb, 
and  thus  stretch  the  affected  nerve.  Temporary  impiwement  generally 
follows  these  methods  of  treatment,  and  sometimes  a  cure  is  thus  effected. 
In  chronic  cases  of  sciatica  a  course  of  Turkish  baths,  with  a  strong  cold 
douche  to  the  back  of  the  thigh,  will  sometimes  effect  a  cure. 


CHAPTER  LXXIX. 
APHASIA— APHEMIA— AMNESIA. 

DisORDEiiS  relating  to  speech  and  the  use  of  articulate  language,  as  well 
as  to  reading  and  writing,  constitute  important  clinical  phenomena, 
which  in  modern  times  have  been  much  studied  in  nervous  diseases, 
and  the  terms  given  above  are  used  to  express  the  chief  deviations  from 
the  normal  state  which  are  observed  with  respect  to  spoken  and  written 
language  as  an  intellectual  act.  Exclusive  of  stammering,  there  are  two 
classes'^  of  causes  which  interfere  with  the  proper  employment  of 
articulate  language,  which  arc  not  recognized  under  these  terms,  and 
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whicli  must  be  exclurled  at.  the  oiitset :— 1.  There  may  be  complete 
mental  incapacity  and  loss  of  intellectual  power,  so  that  no  ideas  are 
orio'inated  in  the  mind  which  the  individual  wishes  to  convey,  as  in  the 
case  of  idiots.  2.  There  may  be  merely  a  difficulty  or  even  an  impos- 
sibility of  performing-  the  mechanical  act  of  articulation,  owing  to  more 
or  less  paralysis  of  the  parts  necessai-y  for  this  act,  namely,  the  -tongue, 
lips,  and  palate  ;  the  power  of  thought,  and  also  of  expi^ession,  as 
evidenced  by  the  ability  to  write  sensibly,  being  pei-fectly  natural. 
This  variety,  called  anarthria,  is  observed  in  certain  cases  of  hemiplegia, 
general  paralysis  of  the  insane,  glosso-labio-laryngeal  paralysis,  loco- 
motor ataxy,  chorea,  and  other  affections.  The  exact  form  of  the  deviation 
differs  in  the  several  conditions,  and  it  must  be  remembered  that  paralysis 
of  articulation  may  accompany  true  aphasia. 

Coming  now  to  the  consideration  of  the  various  phenomena  presented 
by  cases  •  grouped  under  the  term  aphasia,  it  may  be  remarked  that, 
although  as  a  rule  the  mental  condition  is  more  or  less  impaired,  it  is 
not  affected  to  such  a  degree  as  to  prevent  the  formation  of  ideas,  but 
the  patient  cannot  recollect  words  or  their  meaning,  and  thus  is  unable 
to  express  his  thoughts;  or  has  lost  the  power  of  co-ordinating  and 
arranging  them  in  a  proper  manner,  for  purposes  of  articulate  or  wi'itten 
language.'  In  its  strict  signification  aphasia  merely  refers  to  disorders 
of  speech,  but  it  is  at  present  usually  employed  in  a  general  sense,  to 
include  all  the  different  forms  of  derangement  which  come  under  the 
group  now  under  consideration,  and  the  special  use  of  the  other  terms 
mentioned  will  be  presently  indicated.  It  must  be  remarked  that  in  all 
forms  of  aphasia,  phonation  or  the  jsower  of  producing  vocal  sounds  is 
retained  more  or  less. 

Pathology. — The  conditions  recognized  as  aphasia  are  in  the  lai-ge 
majority  of  cases  associated  with  right  hemiplegia,  and  are  due  to  some 
lesion  in  the  left  cerebral  hemisphere,  involving  the  region  Avhich  the 
left  middle  cerebral  artery  supplies.  They  are  more  particularly 
connected  with  emholism  of  this  artery,  as  was  first  pointed  out 
by  Dr.  Hughlings  Jackson  ;  but  they  may  depend  upon  hasmorrhage, 
softening,  cerebral  tumour,  and  other  lesions,  and  I  have  known  them 
arise  temporarily,  apparently  from  mere  vaso-motor  disturbance.  With 
regard  to  the  exact  localization  of  the  mischief,  some  writers  maintain 
that  there  must  be  an  irijury  to  some  part  of  the  corpus  striatum,  or  of 
certain  motor  nuclei  or  inter-communicating  fibres  in  its  neighbourhood. 
Niemeyer  partly  attributed  the  frequency  of  aphasia  in  connection  with 
diseases  in  the  region  above  indicated,  to  the  fact  that  pressure  acting 
on  one  side  in  this  region  is  readily  propagated  to  the  opposite  one,  so 
that  the  brain  becomes  bilaterally  disordered.  Most  authorities  now, 
however,  agree  with  Broca,  in  regarding  the  third  left  frontal  convolu- 
tion as  being  the  seat  of  the  faculty  of  articulate  language,  and  in 
referring  the  disorders  met  with  in  most  cases  of  aj^hasia  to  some  lesion 
affecting  specially  the  posterior  third  of  this  convolution.  When  both 
sides  are  involved,  paralysis  of  articiilation  may  be  observed  along  with 
aphasia,  as  in  a  case  reported  by  Dr.  Bar-low.  There  is  one  form  of 
aphasia,  named  aphemia,  in  which  the  patient  is  quite  speechless,  which 
is  supposed  to  depend  upon  disorder  of  a  special  co-ordinating  centime, 
situated  somewhere  in  or  below  the  corpus  striatum,  whose  assumed 
function  is  to  regulate  or  combine  the  groups  of  movements  necessary 
for  the  production  of  elementary  articulate  sounds,  it  being  so  placed  as 
to  receive  the  communications  from  the  intellectual  centre  of  languages 
above,  and  to  transmit  them  to  the  nuclei  of  origin  of  (he  motor  nerves 
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below,  by  which  they  are  conducted  to  tlie  muscles  of  articulation.  Any 
lesion  aifecting  this  centre,  or  cutting  oE  its  communication  either  above 
or  below,  may,  it  is  presumed,  lead  to  speechlessness.  No  special 
morbid  condition,  however,  has  been  definitely  associated  with  this  form 
of  aphasia. 

Symptoms. — The  phenomena  included  under  the  term  aphasia  are 
somewhat  variable,  and  it  is  necessary  to  point  out  briefly  the  chief 
diversities  observed  in  different  cases  in  actual  practice. 

In  one  rare  group,  to  which  Bastian  would  limit  the  term  aphemin. 
the  patient  is  more  or  less  speechless,  even  after  having  regained  the  uso 
of  every  other  faculty  which  has  any  relation  to  speech.  '  He  is  able  to 
write,  and  retains  all  his  mental  faculties  ;  while  there  is  no  paralysis  of 
the  muscles  of  articulation,  for  these  can  be  used  perfectly  for  all  other 
movements.  Aphemia  has  been  noticed  after  epileptic  or  apoplectic  fits. 
Several  years  ago  I  had  under  my  observation  a  case  which  was  probably 
of  this  kind.  The  patient  was  a  young  girl  who,  after  a  sudden  fit  of 
insensibility,  was  found  on  recovering  consciousness  to  be  suffering  fi-oni 
right  hemiplegia  and  complete  mutism.  She  recovered  the  use  of  the 
leg  entirely,  but  the  arm  remained  permanently  paralyzed,  and  even  at 
the  end  of  some  years  there  was  no  sign  of  returning  speech.  The  case 
was  supposed  to  be  one  of  embolism. 

In  another  class  of  cases  there  is  a  loss  of  memory  of  words  or  even 
of  letters,  this  condition  being  termed  amnesia.  It  is  almost  always 
accompanied  with  impaired  power  of  recalling  facts,  and  of  conducting 
mental  operations  ;  but  there  is  no  iiecessary  relation  between  these 
defects,  and  amnesic  patients  are  often  quick  in  perception  and  intel- 
ligence, obviously  understanding  everything  said  to  them,  and  they  can 
frequently  speak  and  write  fluently.  The  amnesic  condition  is  evidenced 
in  the  speech,  reading,  and  writing ;  and  presents  the  widest  differences 
in  the  degrees  of  its  manifestations,  though  the  power  of  articulation 
and  of  writing  are  perfectly  retained.  In  true  aphasia  the  person  is 
deprived  of  articulate  speech  and  of  the  power  of  Avriting  (agraphia),  he 
understands  words  spoken  to  him,  and  sometimes  written  language,  but 
he  is  unable  to  repeat  words.  In  some  cases  he  can  write  but  cannot 
speak.  With  i-egard  to  speech,  as  examples  of  the  disorders  to  which  this 
act  is  liable  may  be  mentioned  the  use  of  only  one  or  two  inarticulate 
sounds,  words,  or  phrases,  or  of  a  few  words  or  expressions,  which  the 
patient  tends  to  repeat ;  the  use  of  wrong  words  in  sentences,  and  loss  of 
memory  as  regards  the  names  of  things  and  pei-sons,  which  are  wrongly 
applied ;  forgetfulness  of  the  names  of  letters  ;  the  occasional  misuse  or 
omission  of  certain  words  or  lettei'S ;  the  employment  of  wrong  endings 
or  beginnings  of  words ;  or  the  transposition  of  syllables  or  letters.  The 
patient  may  repeat  words  which  have  been  uttered  immediately  before, 
but  speedily  forgets  them.  Individuals  who  are  almost  completely 
aphasic  may  utter  words  or  expressions  under  the  influence  of  powerful 
emotions.  Some  of  these  disorders  are  often  recognized  when  the  patient 
attempts  to  read.  With  respect  to  writing,  though  this  act  can  be  done 
from  a  copy,  provided  the  patient  is  not  suffering  from  right  hemiplegia, 
he  genei-aliy  cannot  Avrite  correctly  out  of  his  own  head  or  from  dicta- 
tion. Those  who  can  write,  occasionally  write  sense,  frequently  nonsense, 
but  more  frequently  either  unintelligible  characters,  or  distinct  but 
unconnected  words  (Reynolds).  They  may  copy  from  printed  matter, 
and  jet  not  have  the  slightest  idea  of  the  names  or  meaning  of  the 
letters  or  words.    Occasionally  they  can  Avrite  down  figures  from  dicta- 
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tion  Avhen  they  cannot  put  do^\n  words,  and  may  even  be  able  to  do 
simple  arithmetical  sums. 

A  form  of  aphasia  is  described  as  ivord-hUndness,  in  which  the  patient 
cannot  read  or  understand  written  questions,  although  he  may  be  able 
to  understand  what  is  said  to  him.  He  can  often_  copy  writing  and 
desio-ns,  and  can  sometimes  pronounce  and  recognize  letters,  but  he> 
cannot  understand  written  sentences.  He  can  usually  speak,  and 
express  words  in  writing,  and  write  from  dictation.  The  lesion  is  con- 
sidered to  be  in  the  left  angular  gyrus,  and  to  cut  off  the  commissural 
fibres  between  the  speech-centre  and  the  visual-centre. 

Another  form  is  ivord-deafness,  whei-e  tlie  patient  can  hear  sounds  and! 
music,  but  he  cannot  understand  spoken  words  ;  he  can  speak,  read,  and 
write  fairly  well,  and  can  understand  written  commands,  but  not  oral 
commands.  The  lesion  is  considered  to  be  in  the  left  superior  temporo-- 
sphenoidal  convolution,  and  to  sever  the  commissural  fibres  between  the- 
centres  of  hearing  and  speecli. 

In  some  cases  of  aphasia  there  is  a  combination  of  amnesia  and 
aphemia.  These  conditions  may  also  be  associated  with  actual  paralysis, 
of  the  muscles  of  articulation. 

Treatment. —  There  is  no  special  treatment  for  the  various  apliasic 
conditions,'  and  this  must  be  directed  to  the  disease  with  which  they  are 
associated.  In  cases  of  aphemia,  it  may  be  possible  to  teach  lip-speech,, 
according  to  the  manner  in  wliich  deaf-mntes  are  instructed. 


CHAPTER  LXXX. 

ON  SECOND AEY  AND  TROPHIC   LESIONS  IN  NERYOUS 

DISEASES. 

For  several  years  much  attention  has  been  paid  to  the  study  of  the  lesions 
which  arise  in  the  course  of  organic  cerebro-spinal  nervous  diseases, 
both  in  the  nervous  structures  themselves,  and  also  in  varioiis  other 
tissues  of  the  body.  This  subject  will  now  be  bi-iefiy  considered,  although 
it  will  be  hereafter  fui'ther  illustrated  in  connection  with  particular 
diseases.  For  our  knowledge  respecting  these  lesions  we  are  greatly 
indebted  to  the  late  Dr.  Charcot.  The  conclu.sious  arrived  at  have  been 
determined  by  experiments  on  animals ;  as  Avell  as  by  clinical  and 
pathological  investigation  and  observation. 

1.  With  regard  to-  the  nervous  system  itself,  secondary  degenerative 
clianges  are  liable  to  follow  various  localized  lesions  affecting  either  the 
centres  or  the  nerves,  and  extending  upwards,  downwards,  or  horizon- 
tally, hence  named  asceiidiny,  descending,  and  collateral  lesions.  Various 
additional  symptoms  are  consequently  developed  in  the  course  of  nervous 
diseases.  When  htemorrliage  takes  place  into  one  of  the  cerebral  hemi- 
spheres, especially  involving  the  corpus  striatum  and  internal  capsule, 
the  motor  tract  proceeding  thei'efrom  is  liable  to  tindei-go  degeneration 
in  a  descending  dii-ection,  involving  in  succession  the  crus  cerebri, 
anterior  pyramid,  thence  pas.sing  to  the  opposite  side  of  the  spinal  cord, 
and  finally  proceeding  downwards  chiefly  along  the  posterior  part  of  the 
lateral  white  column.    The  same  result  may  follow  other  lesions.  Ah 


D90 


THEORY  AND   PRACTICE  OF  MEDICINE. 


lias  been  ali-eiuly  mentioned,  tin's  yjrobably  accounts  foi'  the  "  late 
rigidity"  observed  in  certain  cases  of  liemiplegia.  In  the  spinal  cord, 
if  a  lesion  occurs  in  some  part  of  its  length,  it  may  extend  both  upwards 
and  downwards,  the  ascending  degeneration  being  confined  to  the  peg. 
terior  column,  the  descending  to  the  lateral  column.  When  the  lower 
end  is  involved,  the  changes  are  liable  to  extend  in  an  upward  direction 
filong  the  posterior  columns,  especially  those  portions  which  lie  contiguous 
to  the  posterior  median  fissure.  The  degeneration  may  also  proceed 
horizontal  1}^,  either  from  the  original  seat  of  disease  or  from  the  secondary 
lesions,  and  then  the  anterior  cornua  and  their  motor  nuclei  are  particu- 
laidy  implicated. 

VVith  reference  to  the  influence  of  affections  of  tlie  nerves,  more  or 
less  serious  phenomena  are  attributed  to  irritation  of  the  nerve-centres 
excited  by  lesions  of  the  sensory  nerves.  Thus,  it  has  been 
maintained  that  centric  irritation  induced  in  this  manner  may  account 
for  certain  grave  diseases,  such  as  tetanus.  If  the  anterior  root  of  a 
spinal  nerve  is  in  any  way  divided,  degeneration  extends  along  its  peri- 
pheral or  distal  portion  ;  while  if  the  posterior  root  is  cut,  the  change 
proceeds  towards  the  centre,  along  the  portion  still  in  connection  with 
the  cord. 

2.  The  effects  of  diseases  of  various  parts  of  the  nervous  system  upon 
the  nutrition  of  other  structures  are  often  very  striking.  They  may  be 
observed  in  connection  with  lesions  of  nerves  or  of  nerve-centres,  and 
have  been  found  moi'e  especially  associated  with  the  .skin  and  subcu- 
taneous tissues,  the  muscles,  the  joints  and  bones,  and  certain  internal 
viscera,  especially  the  kidneys  and  bladder.  It  has  long  been  known 
that  muscles  waste  in  paralyzed  parts  from  mere  prolonged  inaction 
and  disuse,  and  undergo  more  or  less  fatty  oi"  other  degenerative 
changes  ;  also  that  inflammation,  ulceration,  or  gangrene  may  arise  in 
structures  deprived  of  sensation,  due  merely  to  the  fact  that  in  conse- 
quence of  the  loss  of  sensibility  the  patient  is  unconscious  of  pressure, 
of  the  contact  of  mechanical  irritants  or  irritating  excretions,  and  of 
other  deleterious  influences,  and  thus  is  uuable  to  prevent  them  from 
injuring  the  tissues.  I'his  is  well-illustrated  by  the  bed-sores  which  are 
liable  to  form  in  persons  suffering  from  spinal  disease,  with  complete 
paralysis  of  the  lower  extremities.  The  trophic  lesions  now  to  be  con- 
sidered are  not,  however,  thus  explicable,  but  ai-e  due  to  iri-itative  or 
infiararaatory  lesions  of  different  parts  of  the  nervous  .system,  the  nature 
of  Avhich  will  be  pi-esently  pointed  out. 

As  i-egards  the  character  of  the  consecutive  changes  in  the  several 
structures,  in  the  skin  and  subcutaneous  tissues  they  are  either  of  an 
inflammatory  or  an  ati'ophic  nature,  and  are  evidenced  mainly  by 
erythematous  redness,  which  may  be  combined  with  tumefaction  of  the 
skin  and  subcutaneous  tissue,  simulating  phlegmon;  vesicular  and 
bullous,  or  sometimes  pustular  skin-eruptions,  such  as  herpes, 
pemphigus,  or  ecthyma  ;  glossy  skin  ;  and  acute  gangrene,  ending  in 
bed-sores.  The  muscles  undergo  acute  wasting,  more  or  less  complete 
loss  of  electric  contractility  occurring  Avith  equal  rapidity.  These 
effects  are  due  to  an  inflammatory  process,  which  is  evidenced  by  hypcr- 
aemia  and  hyperplasia  of  the  interstitial  connective  tissue,  with  multi- 
plication of  the  nuclei  of  the  sarcolemma,  the  muscular  fibres  bemg 
involved  as  a  consequence  of  these  changes,  becoming  gradually  more 
and  more  attenuated,  but  rarely,  if  ever,  losing  their  striated  apjjear- 
■aiice  or  undergoing  fatty  degeneration.     In  connection  with  the  joints, 
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the  morbid  conditions  which  liave  been  noticed  arc  acute  or  subacute 
inflammation  or  synovitis,  which  often  ends  in  anchylosis;  or  sudden 
attacks  attended  with  more  or  less  diffused  swelling  of  the  limb,  but  with 
little  or  no  pain,  and  ending  in  the  rapid  destruction  and  erosion  of  the 
cartilages  and  articular  ends  of  the  bones,  which  may  lead  to  dislocation. 
Occasionally  periostitis  occurs,  which  often  terminates  in  necrosis. 
Trophic  lesions  in  the  viscera  resulting  from  nervous  diseases  are 
mainly  exemplified  by  rapidly-developed  inflammation  of  the  kidneys 
and  bladder,  accompanied  with  the  discharge  of  ammoniacal  and  foetid 
nrine,  containing  blood  or  pus. 

It  is  necessary'  now  to  point  out  the  relation  of  the  different  jDortions 
of  the  nervous  system  to  these  consecutive  lesions. 

a.  Nerves.  The  late  Brown  Sequai-d  attributed  to  reflex  influence, 
through  centripetal  nerves,  the  occurrence  of  cutaneous  eruptions  and 
muscular  wasting  in  some  cases  ;  and  many  pathologists  regard  various 
forms  of  internal  inflammation  as  being  due  to  a  similar  influence. 
Certain  lesions  of  motor  nerves  are  followed  by  rapid  reduction  of  elec- 
tric contractility,  and  corresponding  atrophy  in  the  muscles  which  they 
supply.  In  connection  with  diseases  of  sensory  nerves,  the  different 
forms  of  skin-eruption  are  liable  to  arise,  which  is  well-exemplified  by 
herpes  Foster;  and  also  gangrene  or  atrophic  lesions.  In  antesthetic 
lepra  atrophy  of  the  muscles  occurs  ;  and  erythematous  patches  appear 
on  the  skin,  followed  by  the  development  of  vesicles  or  buUsp,  oi'  by 
atrophy  of  the  cutaneous  tissues,  and  in  some  cases  leading  to  gangrene 
of  the  skin,  of  the  deeper  soft  structures,  or  even  of  the  bones. 

b.  Spinal  cord.  Numerous  consecutive  lesions  are  liable  to  follow 
various  diseases  of  the  spinal  cord.  Thus,  in  affections  involving  the 
posterior  columns,  such  as  locomotor  ataxy,  several  .skin-eruptions  are 
liable  to  occur,  owing,  according  to  Charcot,  to  the  implication  of 
the  nerve-fibres  passing  thi'ough  the  outer  pai^t  of  these  columns  before 
they  emerge  from  the  cord.  These  may  also  be  obsei-ved  in  connection 
with  a  form  of  inflammation  of  the  meninges  of  the  cord,  which  leads  to 
■compression  and  ii*ritation  of  its  structures,  as  well  as  of  the  roots  of 
the  sensory  nerves.  Perforating  ulcei-  of  locomotor  ataxy  met  with  in 
all  stages  of  the  disease  is  of  trophic  origin,  and  due  to  mechanical 
influence  upon  a  part  suffering  from  nutritional  changes  owing  to  affec- 
tion of  the  cutaneous  nerves.  In  syringo-myelia  and  llorvan's  disease 
trophic  changes  are  seen.  Facial  hemi-atrophy  is  considered  by  Mendel 
to  be  of  trophic  origin.  Bullte  are  sometimes  developed  in  various  parts 
in  cases  of  vertebral  caries.  Bed-sores  form  at  a  very  early  period  and 
with  great  rapidity  in  some  cases  of  paraplegia,  appearing  only  on  the 
paralyzed  parts,  and  especially  over  the  sacral  I'egion,  hence  usually 
occupying  a  somewhat  central  and  .symmetrical  site.  They  are  also 
sometimes  seen  on  the  heels,  the  hips,  and  inside  the  knees.  They  occur 
more  especially  where  pressure  is  exerted,  but  may  be  independent 
of  this  cause,  or  of  any  irritation  by  the  excretions.  At  first  patches  of 
erythema  are  observed,  with  more  or  less  infiltration  and  congestion  of 
tlie  subjacent  tissues,  which  may  involve  the  muscles  and  bones.  Soon 
vesicles  or  bulliB  form,  and  superficial  sloughing  takes  place,  gradually 
extending  in  area  and  depth,  until  a  large  surface  may  be  destroyed, 
mu.scles  and  bones  being  sometimes  involved,  and  even  cavities  opened 
up.  These  lesions  are  necessarily  vei-y  gi-ave,  having  been  mainly 
observed  in  connection  with  hajmorrhage  or  inflatnmation  occupying  a 
•considerable  extent  of  the  central  portion  of  the  spinal  cord,  and  they 
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may  thus  be  associated  \vith  iiijuiies  to  the  spinal  column,  or  with 
acute  exacerbations  unci  complications  of  chronic  diseases  of  the  cord. 
The  lesions  of  the  cutaneous  tissues  just  considered  are  supposed  to  be 
due  to  implication  of  the  posterior  cornua  and  central  grey  matter  of  the 
spinal  cord. 

More  or  less  rapid  loss  of  electric  contractility  in  muscles,  with  corre- 
sponding wasting,  may  follow  many  injuries  and  diseases  of  the  spinal 
cord,  if  they  involve  certain  special  parts  of  the  anterior  coi-nua,  including 
those  groups  of  multipolar  nerve-cells  from  which  the  motor  fibres 
arise  which  proceed  to  the  affected  muscles.    Even  diseases  which  begin 
in  other  columns,  such  as  locomotor  ataxy,  may  by  lateral  extension 
involve  the  anterior  cornua  at  different  points,  and  thus  induce  dissemi- 
nated atrophic  changes  in  the  muscles.    They  are  also  seen  in  con- 
nection with  diifuse  inflammation  or  haemorrhage  into  the  cord,  but  are 
particularly  associated  with  infantile  paralysis  and  corresponding  con- 
ditions in  the  adult  (polio-myelitis).    Joint-affections  are  also  sometimes 
observed  in  cases  of  injury  or  disease  of  the  spine,  and  that  form  in  which 
rapid  destruction  takes  place  chieflj^  occurs  in  cases  of  locomotor  ataxy. 
The  exact  cause  of  the  joint-lesion  is  not  determined.    Some  authorities 
consider  that  they  depend  on  an  affection  of  the  anterior  cornua  of  the 
cord ;  Buzzard  thinks  that  they  are  probably  due  to  a  lesion  of  the 
medulla  oblongata.    These  arthropathies  are  not  uncommonly  combined 
with  rapid  muscular  wasting,  and  it  is  supposed  that  the  two  classes  of 
morbid  changes  are  connected  with  lesions  affecting  the  same  parts  of 
the  cord,  but  this  is  not  always  the  case. 

It  is  in  certain  cases  of  paraplegia  from  spinal  disease  that  acute  in- 
flammation of  the  kidneys  and  bladder  takes  place,  supposed  to  be  of  the 
nature  of  a  trophic  lesion. 

c.  Brain. — In  cases  of  hemiplegia,  erythematons,  vesicular,  or  pustular 
eruptions  occasionally  appear  on  the  pai^alyzed  limbs.  i\cute  bed-sores, 
similar  to  those  described  in  connection  with  the  spinal  cord,  may  also 
occur  in  these  cases,  more  particularly  if  the  hemiplegia  is  due  to  cerebral 
hasmoi-rhage.  They  are  almost  alwaj's  observed  about  the  centre  of 
the  buttock  on  the  paralyzed  side,  and  at  a  lower  level  than  those 
associated  with  paraplegia.  These  lesions  in  cerebral  diseases  are  sup- 
posed to  be  due  to  irritation  of  the  ganglia  at  the  base  of  the  brain. 
Acute  muscular  wasting,  with  loss  of  electric  contractility,  is  rare  in 
connection  with  cerebral  disease,  and  is  probably  always  due  to  some 
secondary  descending  lesion  of  the  spinal  cord,  involving  the  motor 
nuclei.  Inflammation  of  joints  is  occasionally  noticed  in  hemiplegia, 
especially  if  due  to  softening,  usually  only  affecting  the  articulations  of 
the  upper  limb. 

Pathology.  -  Having  thus  noticed  the  relation  of  the  chief  trophic 
lesions  to  the  different  parts  of  the  cerebro-spinal  nervous  system,  it 
remains  only  to  offer  a  few  observations  as  to  the  explanation  of  their 
occurrence.  They  are  not  due  to  mere  abolition  or  suspension  of  the 
action  of  the  parts  of  the  nervous  system  with  which  they  are  severally 
associated,  but  are  always  dependent  upon  some  kind  of  irritation, 
which  leads  to  inflammation.  Thus,  in  the  case  of  the  nerves,  it  is  not 
complete  nerve-division  Avhich  causes  the  lesions,  but  those  injuries  by 
which  the  nerve  is  contused,  punctured,  incompletely  divided,  or  lacer- 
ated ;  or  diseases  in  which  a  nerve  is  inflamed,  compressed,  or  stretched. 
Again,  as  regards  the  brain  and  spinal  cord,  some  irritation  of  an 
inflammatory  nature,  in  connection  with  the  nerve-cells  which  are 
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related  to  the  different  parts  involved  in  different  cases,  induces  tlie 
trophic  changes,  and  not  the  mere  severance  of  the  nervous  connection 
between  them.  What  the  precise  cause  of  the  lesions  may  be  is 
undecided,  but  tliey  have  been  supposed  to  be  associated  with  certain 
trophic  nerves;  or  to  be  excited  through  the  vaso-motor  nerves,  which 
inflnence  the  vessels,  leading  to  neuroparalytic  hypersemia,  or  setting  up 
an  irritative  affection.  Charcot  was  of  opinion  that  some  of  tlie 
consecutive  changes  may  be  due  to  the  transmission  of  jDathologieal 
irritations  from  their  original  seat  in  a  centrifugal  direction  along  the. 
nerve-ti laments,  these  irritations  thus  reaching  various  structures,  in 
which  they  originate  the  trophic  lesions. 

Facial '  Hemi- Atrophy  is  a  peculiar  and  rare  trophic  affection, 
which  demands  separate  notice.  It  is  characterized  by  progressive 
wasting  of  the  bones  and  soft  tissues  of  one  side  of  the  face.  By 
Hutchinson  this  is  considered  to  be  a  form  of  scleroderma,  and  of  vaso- 
motor origin.  By  Mendel,  who  has  made  an  autopsy  on  a  case,  it  is 
attributed  to  interstitial  neui-itis  of  all  the  bi-anches  of  the  5th  nerve. 
Very  little  is  known  of  the  fetiology  of  the  disease  ;  it  affects  particularly 
the  female  sex,  and  the  onset  has  always  been  prior  to  the  26th  year. 
Various  precursory  nervous  phenomena  in  the  distribution  of  the  5th 
nei-ve  of  one  side  onay  precede  the  skin-changes.  Small  white  patches 
or  erythematoiTS  eruptions  on  the  skin  are  followed  by  atrophy  of  the 
subcutaneous  tissues,  the  muscles,  and  the  bones,  more  particularly  the 
upper  jaw,  the  changes  being  sharply  limited  to  one  side  of  the  face, 
most  frequently  the  left.  The  disease  progresses  without  affecting  the 
general  health,  until  the  two  sides  of  the  face  become  so  asymmetrical  as 
to  appear  to  belong  to  two  different  persons.  Owing  to  the  atrophy  of 
the  alveolar  process  of  the  jaw  the  teeth  may  fall  out.  The  continuous 
current  has  been  found  very  successful  in  treatment. 


CHAPTER  LXXXI. 

ON  THE  LOCALIZATION  OF  NERVOUS  DISEASES. 

The  localization  of  the  phenomena  presented  in  various  nervous  diseases, 
whether  functional  or  organic,  has  in  modern  times  come  to  occupy  a 
prominent  position  with  reference  to  the  diagnosis  of  this  class  of  affec- 
tions, and  it  is  now  recognized  as  an  important  object  to  be  kept  in 
view  in  making  .such  a  diagnosis,  to  associate  these  phenomena  with 
particular  portions  of  the  nervous  system.  The  knowledge  which 
render.s  this  practicable  is  partly  founded  upon  anatomical  investiga- 
tions, by  which  the  structure  and  connections  of  the  different  parts  of 
the  nervous  system  have  been  more  definitely  determined.  It  has  been 
mainly  acquired,  however,  as  the  result  of  physiological  experiments, 
which  have  greatly  increased  our  information  as  to  the  functions  of  this 
system,  by  indicating  the  effects  of  iiTitation  and  destruction  of  its 
several  yjarts.  Some  assistance  has  been  derived  from  observing  what 
portions  of  the  nerve-centres  are  deficient  in  their  development  when  a 
limb  or  apart  of  it  is  either  congenitally  wanting,  or  has  been  amputatid. 
Lastly,  the  observation  of  the  actual  phenomena  associated  with  injuries 
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and  structural  cliangcs  affecting  tlie  nervous  structures  has  contributed 
inucli  to  our  knoAvlodge,  and  the  mass  of  material  thus  accurauhated  foi- 
our  guidance  is  being  continuously  added  to  by  numerous  workers  in  this 
held  of  pathology.  Within  certain  limits,  the  diagnosis  of  the  localiza- 
tion of  a  nervous  disease  is  not  only  important,  but  essential  ;  at  the 
same  time  it  must  be  remarked  that  the  extreme  accuracy  in  this  respect 
Avhich  is  now  aimed  at  by  many  of  those  who  make  these  affections  their 
special  study,  is  more  a  matter  of  scientific  than  of  practical  interest,  and 
there  are  several  circumstances  which  render  it  very  difficult  to  arrive 
at  a  positive  opinion  as  to  the  precise  localization  of  the  lesion  in  a  large 
number  of  cases.  It  will  be  expedient,  before  discussing  the  individual 
diseases  of  the  nervous  system,  to  consider  the  subject  in  some  detail,  and 
to  point  out  the  main  facts  bearing  upon  it. 
^  1.  In  the  first  place  it  is  always  essential  to  distinguish  between  affec- 
tions of  the  brain,  spinal  cord,  and  individual  nerves or,  in  other  words, 
to  determine  whether  a  nervous  disease  is  cerebral,  spinal,  or  peri- 
pheral. To  localize  the  mischief  thus  far  is  usually  not  difficult,  but  it 
must  be  boi-ne  in  mind  that  the  brain  and  spinal  cord  inay  be  involved 
simultaneously  ;  and  that  special  nerves  may  be  implicated  along  with 
the  nerve-centres. 

a.  When  the  brai^i  is  affected,  the  special  clinical  phenomena  which, 
in  different  combinations,  are  to  be  looked  for  as  pointing  to  this  portion 
of  the  nervous  system,  are  as  follows  :—a.  Morbid  sensations  referred  to  the 
head  ;  and  occasionally  evident  objective  changes,  affecting  its  size  or  shape. 
b.  DisturhRiiceoi  the  mental  faculties  or  speech,  c.  Subjective  disorders 
of  the  special  senses,  d.  Signs  of  derangement  of  the  functions  of  certain 
of  the  cranial  nerves,  either  in  the  direction  of  irritation  or  paralysis, 
e.  Motor  phenomena  referred  to  the  limbs,  and  sometimes  to  the  body, 
usually  unilateral  in  distribution  ;  sometimes  localized,  but  then  as  a 
rule  limited  to  one  side  ;  occasionally  general,  affecting  more  or  less  both 
the  upper  and  lower  limbs,  as  well  as  the  trunk.  Hemiplegia  is  very 
common  in  cerebral  diseases.  /.  Sometimes  disorders  of  sensation  of 
corresponding  distribution,  though  these  are  by  far  less  common,  as  well 
as  much  less  in  degree,  g.  Changes  in  the  eyes,  as  observed  with  the 
ophthalmoscope.  li.  Certain  extrinsic  symptoms,  especially  cerebral 
vomiting,  and  obstinate  constipation.  When  certain  parts  of  the  brain 
are  involved,  respiration  and  circulation  are  much  affected;  and  curious 
symptoms  are  observed  in  pai'ticular  cases. 

b.  Diseases  of  the  spinal  cord  present  considerable  variations  in  their 
symptoms,  according. to  the  seat  and  extent  of  the  mischief,  but  the 
usual  phenomena  noticed  are  of  the  following  nature : — a.  Morbid 
sensations,  and  occasionally  abnormal  objective  signs,  refeired  to  some 
portion  of  the  spinal  region,  the  sensations  sometimes  shooting  from  this 
region  in  various  dii'ections.  b.  Motor  disorders,  generally  bilateral,  and 
usually  involving  both  legs  and  the  lower  part  of  the  trunk,  paraplegia 
being  a  frequent  symptom  in  spinal  diseases,  the  muscles  of  the  legs  pre- 
senting at  the  same  time  marked  derangements  as  regards  their  reflex 
and  electric  excitability,  or  the  limbs  becoming  rigidly  flexed,  while  they 
often  show  a  tendency  to  rapid  failure  of  nutrition.  In  some  forms  of 
spinal  mischief  the  pi-ominent  motor  derangement  is  in  the  direction  of 
ataxy  ;  in  othei's  of  spastic  disturbance,  o.  Sensory  disorders,  of  similar 
distribution  to  those  affecting  motion,  sensation  as  Avell  as  motor  power 
being  often  completely  lost  in  the  lower  limbs  and  lower  part  of  the 
body.    d.  Derangements  affecting  the  bladder  and  rectum,  indicated  by 
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retentiou  of  nriue  and  its  consequences,  irritability  of  the  bladder,  or 
incontinence  ;  and  inability  to  expel  the  fa3ces,  which  may  accumulate 
ill  large  quantity,  or  involuntary  escape  of  fasces,  e.  Sexual  disorders,  in 
the  direction  of  undue  sexual  appetite  or  constant  priapism ;  or  of  im- 
pairment or  loss  of  sexual  power  and  desire. 

c.  Peripheral  nervous  disease  is  indicated  by  the  localization  of  the 
])henomena  to  the  region  in  which  the  particular  nerve  or  nerves  affected 
iire  distributed  ;  these  plienoraena  being  either  connected  with  motion, 
sensation,  or  both,  or  of  a  special  nature,  according  to  the  functions  which 
the  involved  nerves  normally  perform.  It  must  not  be  forgotten,  how- 
•ever,  that  local  nervous  symptoms  may  be  the  result  of  limited  or  com- 
mencing central  disease,  implicating  the  roots  of  nerves,  or  the  portions 
of  grey  matter  to  which  these  severally  correspond.  In  motor  paralysis 
due  to  actual  disease  of  a  nerve  or  of  its  nucleus  or  cells  of  origin,  the 
muscles  show  a  rapid  tendency  towards  wasting,  and  loss  of  faradic 
irritability  with  "  reaction  of  degeneration,"  as  has  been  pointed  out  in 
the  previous  chapter. 

2.  Havins"  thus  far  indicated  the  general  distinctions  between  the 
•effects  of  lesions  of  the  brain,  spinal  cord,  and  nerves  respectively,  it 
now  remains  to  consider  how  far  the  clinical  phenomena  observed  in 
different  cases  can  be  relied  upon  for  the  localization  of  diseases  in  the 
principal  parts  of  the  nerve-centres. 

a.  With  regard  to  the  hrain,  it  is  a  well-known  fact  that  when 
hemiplegia  occurs  from  any  lesion  involving  one  of  the  cerebral  hemi- 
spheres, the  paralysis  is  almost  invariabl}''  on  the  side  opposite  the 
lesion,  which  is  accounted  for  by  the  decussation  of  the  motor  tracts  in 
the  medulla  oblongata.  The  late  Brown-Sequard  disputed  the  validity  of 
this  law,  on  the  authority  of  200  cases,  in  which  the  paralysis  was  on  the 
same  side  as  the  disease,  but,  presuming  that  these  cases  were  free  from 
fallacy,  they  are,  as  has  been  shown  by  Feri-ier  and  others,  explicable  on 
anatomical  grounds,  for  direct  paralysis  may  occur,  in  consequence  of  the 
motor  tracts  not  decussating  according  to  their  usual  arrangement. 
Therefore,  it  may  be  definitely  stated  that  opposite  paralysis  is  the  rule 
in  cerebral  disease,  and  thus  far  their  localization  can  usually  be  deter- 
mined with  certainty,  to  the  extent  of  referring  the  mischief  to  one  or 
other  lateral  half  of  the  brain. 

When,  however,  we  come  to  attempt  to  localize  a  lesion  in  particular 
parts  of  the  brain,  the  question  becomes  much  more  difficult,  and 
eminent  authorities  maintain  that  it  is  impossible  to  do  so  with  any 
certainty.  There  are  several  reas  ons  to  account  for  this.  In  the  first 
place,  it  is  still  by-no-means  satisfactorily  settled  what  are  the 
precise  functions  of  the  several  parts  of  the  brain.  Again,  lesions 
frequently  give  rise  not  only  to  direct,  but  also  to  indirect  symptoms, 
tlirough  their  effects  upon  surrounding  parts,  as  well  as  upon  the  entire 
brain.  Moreover,  lesions  are  often  very  extensive,  or  there  may  be  more 
than  one,  in  some  cases  even  several  distinct  areas  of  disease  being 
observed.  It  is  believed,  too,  that  certain  centres  exert  a  compensatory 
action  with  regard  to  each  other,  so  that  when  one  is  destroyed  its 
functions  may  still  be  carried  on  by  other  centres.  Secondary  lesions  are 
further  liable  to  be  set  up,  and  these  tend  to  complicate  the  phenomena 
observed.  Notwithstanding  these  and  otlier  difficulties,  however,  it  is 
possible  in  a  considerable  number  of  cases  to  refer  symptoms  to  definite 
portions  of  the  brain,  as  the  result  of  experimental  investigations,  and 
of  the  pathological  and  clinical  observations  of  numerous  workers  in  this 
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field  of  eiiquiiy.  In  the  following  remarks  it  is  intended  to  point 
out  tlie  phenomena  associated  with  lesions  of  the  principal  pai  ts 
of  the  brain,  so  far  as  they  have  been  determined  by  these  investi- 
gations. 

The  convolutions  were  formerly  regarded  as  being  entirely  connected 
with  psychical  functions,  so  that,  if  there  were  any  signs  of  mental  dis- 
turbance, it  was  concluded  that  the  cortex  of  the  brain  was  involved. 
That  this  portion  of  the  brain  is  concerned  with  these  functions  is 
unquestionably  true,  but  considerable  lesions  may  be  met  with  here, 
causing  marked  objective  symptoms  without  any  mental  disorder,  and 
this  is  attributed  to  the  fact  that  when  one  hemisphere  is  destroyed,  the 
mental  processes  can  be  carried  on  by  the  opposite  one.  On  the  other 
hand,  lesions  which  cause  mental  derangement  need  not  be  accompanied 
Avitli  any  objective  phenomena.  In  cases  of  insanity  it  is  pi^esumed  that 
the  brain  is  always  diseased,  but  often  no  distinct  lesions  can  be  dis- 
covered;  and  although  various  morbid  changes  have  been  observed  in 
these  cases,  no  definite  relation  has  been  found  to  exist  between  any  parti- 
cular lesion,  as  regards  either  its  nature  or  locality,  and  any  special  form 
of  mental  disorder.  Modern  reseai'ches  have  shown  that  diifei'ent  i-egions 
of  the  convolutions  have  distinct  functions,  by  which  lesions  affecting 
them  can  be  localized.  The  proj-fmntal  lobe  or  ant  era-frontal  region. 
roughly  bounded  by  the  coronal  suture  of  the  skull,  may  be  the  seat  of 
extensive  laceration  or  disease,  either  suddenly  or  gradually  induced, 
without  causing  an3^  objective  phenomena,  and  indeed  without  anj'evident 
disturbance,  either  bodily  or  mental,  especially  if  the  lesion  be  unilateral  ; 
but  in  other  cases,  chiefly  where  the  mischief  is  bilateral,  psychical 
symptoms  have  been  noticed,  and  marked  mental  deficienc}-  has  been 
found  in  connection  with  arrested  development  or  atrophy  of  this  lobe. 
By  most  authorities,  as  has  been  already  stated,  the  faculty  of  articulate 
language  is  now  regarded  as  being  lodged  in  the  posterior  exti-emity 
of  the  third  left  frontal  convolution,  and  hence  any  lesion  involving 
this  part  is  accompanied  with  aphasia,  which  is  most  frequently 
associated  with  right  hemiplegia.  If  both  sides  are  involved,  there  is 
also  complete  paralysis  of  articulation.  The  central  convolutions  of  the 
cerebral  cortex  form  the  so-called  motor  area,  but  now  believed  by  most 
authorities  to  be  sensori-motor,  destructive  or  irritative  lesions  of  which 
are  indicated  respectively  by  muscular  paralysis  or  spasm,  and  by  less 
obvious  sensory  disturbances.  This  zone  is  said  to  include  the  bases  of 
the  three  frontal  convolutions,  with  those  bounding  the  fissure  of  Rolando, 
namely,  the  ascending  frontal,  the  ascending  parietal,  the  postero-parietal 
lobule,' and  the  internal  surface  of  these  convolutions,  or  so-called  ^am- 
central  lobule.  If  a  destructive  lesion  involves  this  area  extensivelv. 
it  causes  complete  hemiplegia  of  the  opposite  side ;  it  is,  howevei-, 
differentiated  into  centres  for  movements  of  the  arm,  leg,  facial  muscles, 
eyes,  etc.,  and  when  the  lesions  are  cori-espondingly  limited,  vainous 
monoplegise  are  induced.  The  same  remark  applies  to  spasm,  and  if  a 
convulsive  seizure  always  begins  in  the  same  Avay,  or  if  monospasms  are 
frequently  confined  to  one  limb  or  a  particular  group  of  muscles,  and 
especially  if  corresponding  paralysis  becomes  subsequentl}-  developed,  a 
lesion  may  be  localized  in  a  certain  part  of  the  opposite  hemi-sphcrc 
with  much  precision.  With  respect  to  the  particular  centres  for  cacli 
part,  the  chief  are  indicated  by  Ferrier  as  follows  :— For  the  upper 
limb,  middle  two-fourths  of  ascending  frontal  and  parietal  convolutions, 
;ind  a  small  area  on  the  mai'ginal  convolution  behind  the  leg  and  trunk 
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areas  ;  liand  and  wrist,  lower  and  posterior  part  of  the  former  area;  leg 
and  foot,  postero-parietal  lobnle,  upper  extremities  of  the  ascending 
parietal  and  frontal  convolutions,  and  the  posterior  part  of  the  marginal 
convolution  ;  mouth  and  tongue,  lower  third  of  ascending  frontal  and 
par-ietal ;  lateral  movement  of  head  and  eyes,  posterior  third  of  upper 
frontal  convolution  and  corresponding  part  of  second  frontal,  and  the 
angular  convolution. 

How  far  it  may  be  possible  to  diagnose  between  hemiplegia  due  to 
general  destruction  of  the  motor  area  of  the  cortex,  or  to  lesions 
situated  in  the  interior  of  the  brain,  is  a  matter  of  doubt,  and  in  many 
cases  such  a  diagnosis  cannot  be  made,  merely  judging  by  the  clinical 
phenomena  observed.  The  main  points  bearing  upon  this  subject,  as 
given  in  Ferrier's  -work,  are  as  follows  : — It  is  said  that  there  is  less 
difference  in  temperature  between  the  paralyzed  and  non-paralyzed  sides 
when  the  paralysis  depends  upon  cortical  than  on  central  disease,  and 
that  it  subsides  more  rapidly.  Cortical  lesions  are  most  frequently 
indicated  by  fractional  or  dissociated  paralysis,  or  by  a  succession  of 
dissociated  panilyses  and  monoplegia.  A  complete  hemiplegia  often 
resolves  itself  into  a  monoplegia  ;  or  a  monoplegia  becomes  a  hemiplegia 
by  progressive  advance  of  the  disease  to  other  motor  centres,  which  is 
said  to  be  very  significant.  Again,  a  monoplegia  is  very  often  associated 
with  monospasm  or  early  rigidity  of  the  paralyzed  limb,  or  of  the 
muscles  governed  by  the  centres  surrounding  the  lesion.  Sometimes 
the  paralyzed  limb  remains  motionless,  while  convulsions  occur  in  the 
othei's.  Cortical  paralysis  is  frequently  erratic  and  transitory,  more 
especially  in  connection  with  superficial  or  meningo-cerebritis.  Lesions 
of  the  cortex  are  more  frequently  accompanied  with  localized  pains  in 
the  head ;  and  even  when  pain  is  not  spontaneously  complained  of,  it 
may  be  brought  out  by  percussion  over  the  seat  of  lesion. 

The  cortex  is  also  said  to  have  a  sensory  zone,  supposed  to  be  localized 
in  the  parieto-temporal  lobe,  and  to  be  differentiated  for  different  sensa- 
tions, as  follows  : — Tactile  sensation  is  localized  by  Ferrier  in  the  callosal 
and  hippocampal  convolutions,  but  most  authorities  now  believe  the 
whole  Rolandic  area  to  be  sensori- motor,  particularly  the  portion 
situated  behind  the  fissure  of  Rolando;  smell  and  taste,  hippocampal 
lobule;  sight,  occipito-angnlar  region;  hearing,  superior  temporo- 
sphenoidal  convolution.  Ferrier  is  of  opinion  that  sensory  hallucinations 
in  cases  of  insanity,  as  well  as  certain  subjective  sensations  which  usher 
in  some  epileptic  attacks,  are  due  to  a  morbid  irritation  of  the  cortical 
sensory  centres. 

The  occipital  lohes  are  now  considei'ed  to  be  the  centre  for  vision,  and 
destruction  of  one  lobe  produces  hemianopsy,  that  is,  loss  of  sight  in 
both  eyes  for  the  opposite  half  of  the  field  of  vision.  With  ablation  of 
the  left  occipital  lobe,  the  patient  cannot  see  anything  to  the  right  of 
the  centime  of  vision.  On  the  other  hand,  removal  of  one  angular  gyrus 
produces  crossed  amblyopia. 

Coming  now  to  the  ganglia  v?ithin  the  brain,  and  their  surrounding 
medullary  substance,  the  corpus  striatum  and  anterior  two-thirds  of  the 
piosterior  limb  of  the  internal  capsule  are  concerned  with  motion,  and  a 
lesion  affecting  this  part  of  the  brain  induces  hemiplegia  on  the  opposite 
side  of  the  body,  of  the  ordinary  type.  If  the  lesion  is  sudden,  loss  of 
consciousness  usually  occurs,  of  a  temporary  nature ;  but  this  symptom 
is  the  result  of  its  indirect  effects.  Wlaen  it  involves  only  the  nucleus 
caudatus  or  the  nucleus  lenticularis,  it  is  believed  that  the  paralysis  is 
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merely  temporary,  and  is  comparatively  slight  in  the  former  case. 
Hnghling's  Jackson  is  of  opinion  that  the  arm  suifers  less,  and  the  leg 
more,  the  further  back  the  lesion  is  situated.  Should  the  anterior  two- 
thirds  of  the  posterior  limb  of  the  internal  capsule  be  destroyed,  hemi- 
plegia is  marked  and  permanent,  and  it  is  only  under  such  circumstances 
that  secondary  degeneration  of  the  motor  tracts,  with  consequent  per- 
manent rigidity,  takes  place. 

The  optic  thalamus  a,r\d  posterior  third  of  the  posterior  lirnh  of  the  internal 
capsule  are  concerned  with  sensation.  The  researches  of  Charcot  and 
others  have  shown  that  destructive  lesions  of  the  internal  capsule, 
external  to  the  optic  thalamus,  cause  hemianaesthesia  on  the  opposite 
side  of  the  body. 

Lesions  of  the  corpora  quadrigemina  are  very  rarely  limited  to  these 
bodies,  but  they  are  liable  to  be  involved  along  with  neighbouring 
structures.  If  one  of  them  is  destroyed,  vision  is  lost  on  the  opposite 
side,  this  being  due  to  destruction  of  the  anterior  tubercle ;  conversely, 
if  the  eye  is  destroyed  on  one  side  the  opposite  tubercle  becomes  atro- 
phied. The  motions  of  the  iris  are  also  paralyzed  if  the  lesion  extends 
deeply.  Equilibration  and  co-ordination  are  likewise  disturbed;  but 
these  disorders  have  been  attributed  to  lesions  of  the  subjacent  tracts, 
especially  the  superior  cerehellar  peduncle.  Irritation  of  both  corpora 
quadrigemina  on  one  side  gives  rise  to  dilatation  of  the  pupil,  and 
hemi-opisthotonos  of  the  opposite  side,  which  becomes  general  if  the 
iiTitation  is  prolonged  or  bilateral,  the  head  being  retracted  and  the 
legs  extended,  trismus  being  also  very  marked.  Unilateral  destruction 
is  said  to  cause  incurvation  of  the  trunk,  and  gyration  to  the  side  of 
lesion. 

When  either  crus  cerebri  is  destroyed,  the  consequences  are  paralysis 
of  motion  and  sensation  on  the  opposite  side,  sensation  being  especially 
aifected,  Avith  marked  vaso-motor  paralysis,  and  a  consequent  rise  of 
temperature  of  2°  or  3°  in  the  paralyzed  limbs ;  if  the  lower  part  of  the 
crus  is  involved,  the  third  nerve  is  implicated,  there  being  hence  oculo- 
motor paralysis  on  the  same  side  as  the  injury. 

Before  quitting  the  cerebrum,  it  may  be  well  to  notice  the  important 
aid  which  the  ophthalmoscope  may  afford  in  localizing  diseases  in  this 
part  of  the  brain  ;  and  Dr.  Growers  has  also  drawn  my  particular  atten- 
tion to  the  necessity  of  testing  the  field  of  vision  for  this  purpose.  For 
instance,  partial  double  hemiopia  is  often  present  when  unsuspected  by 
the  patient.  This  show^s  disease  of  the  optic  fibres  on  the  side  opposite 
to  the  hemiopia,  behind  the  commissure  ;  or  of  their  terminations  in 
the  central  ganglia,  corpora  geniculata,  optic  thalamus,  or  occipital  lobe; 
so  that  when  the  patient  cannot  see  objects  to  his  right  with  either  eye, 
the  lesion  is  in  the  left  optic  tract.  Hence,  when  other  nervous  symptoms 
ai-e  bilateral,  this  hemiopia  may  afford  the  only  indication  as  to  the  side 
which  is  affected,  and  it  may  be  the  means  of  still  further  localizing  the 
mischief  to  that  part  of  the  hemisphere  which  is  contiguous  to  the  optic 
tract  and  ganglia.  If  the  lesion  is  situated  in  the  commissure  itself, 
which  is  very  rare,  the  loss  of  vision  is  not  on  the  same  side  in  both  eyes, 
but  the  two  outer  or  two  inner  fields  are  lost. 

It  is  not  easy  to  determine  definitely  the  symptoms  directly  due  to 
disease  of  the  cerebellum,  so  many  of  the  phenomena  which  are  observed 
being  indirectlv  induced.  The  chief  symptoms  are  due  to  a  peculiar 
disorder  of  equilibrium.  There  is  no  true  motor  paralysis,  and  althougli 
opposite  hemiplegia  is  not  unusual  in  cerebellar  disease,  this  is  probably 
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the  result  of  its  indirect  effects  upon  the  subjacent  motor  tracts,  winch 
decussate  at  the  pyramids.  When  any  attempt  at  locomotion  is  made, 
the  patient  exhibits  a  reeling-  or  staggering  gait,  with  a  constant 
tendency  to  stumble  or  fall  over  any  obstacle  or  on  moving  hurriedly . 
The  movements  are  not  due  to  auy  actual  want  of  co-ordination,  but 
are  such  as  would  be  made  to  preserve  equilibrium,  or  to  prevent  the 
patient  from  falling.  Sensation  is  not  affected,  unless  it  be  indirectly. 
Nystagmus  and  strabismus  have  been  noticed,  more  especially  in  con- 
nection with  disease  of  the  cerebellar  peduncles.  When  the  middle 
lobe  of  the  cerebellum  is  the  seat  of  hsemorrhage,  vascular  excitement 
of  the  sexual  oi-gans  has  been  frequently  observed,  indicated  in  males 
by  marked  priapism,  aud  it  has  been  supposed  that  the  cerebellum  or, 
according  to  some  writers,  its  middle  lobe,  is  connected  with  the  sexual 
instinct.  This  is  not  the  case,  however,  according  to  the  best  authorities 
of  the- present  day,  who  regard  the  sexual  excitement  as  an  indirect 
symptom,  due  to  irritation  of  the  posterior  surface  of  the  medulla  and 
pons.  Pain  in  the  back  of  the  head  is  often  present  in  cerebellar 
disease  ;  and  vomiting  is  a  very  frequent  symptom,  probably  on  account 
of  the  indirect  eifect  of  the  disease  upon  the  medulla.  In  connection 
with  lesions  of  the  middle  cerebellar  peduncles,  the  special  phenomena 
observed  are  a  rotatory  distortion  of  the  head  and  trunk,  usually 
towards  the  side  of  the  lesion ;  and  a  peculiar  distortion  of  the  optic 
axes,  the  eye  on  the  side  of  the  lesion  being  directed  downwards  and 
inwards,  the  opposite  one  upwards  and  outwards.  Much,  however,  will 
depend  upon  the  exact  seat  of  the  lesion,  and  whether  it  is  of  a  destruc- 
tive or  irritative  character. 

A  sudden  lesion  in  connection  with  the  pons  Varolii  and  medulla 
oblongata  usually  proves  speedily  fatal,  owing  to  the  interference  with 
the  functions  essential  to  life  thus  induced,  namely,  respiration  and 
circulation.  Not  only  do  the  motor  and  sensory  tracts  meet  and  blend 
in  this  portion  of  the  nerve-centres,  but  several  nerves  have  their  nuclei 
of  origin  here.  Hence  the  phenomena  observed  are  liable  to  consider- 
able variation  in  character  and  combination,  according  to  the  exact 
localization  of  the  lesion,  for  not  only  may  the  diiferent  tracts  be 
involved,  but  also  either  of  the  nerve-nuclei  may  be  implicated,  or  the 
nerves  after  their  emergence  from,  these  nuclei,  whether  their  function 
be  motor,  sensory,  or  special.  As  before  stated,  it  is  in  connection  with 
lesions  involving  this  region  that  so-called  cross-paralysis  occurs.  In 
other  cases  there  may  be  general  paralysis  of  the  limbs  ;  or  paralysis  of 
one  arm  and  both  legs,  or  vice  versa.  The  muscles  of  the  eyes  are 
variously  affected;  and  one  or  both  facial  nerves  may  be  involved, 
according  to  the  seat  of  the  disease.  The  fifth  and  other  sensory  nerves 
may  also  be  implicated,  and  thus  various  degrees  of  impairment  of 
sensation  induced,  usually  irregular  in  distribution.  Difficulties  con- 
nected with  mastication,  deglutition,  phonation,  articulation,  respiration, 
circulation,  or  the  power  of  control  over  the  bladder  and  rectum,  are 
observed  in  different  combinations  ;  and  it  is  to  interference  with  certain 
of  the.se  functions  that  the  great  danger  arising  from  diseases  implicating 
the  pons  Varolii  and  medulla  oblongata  is  due. 

h.  With  respect  to  lesions  of  the  spinal  cord,  if  this  is  destroyed  in  its 
entire  thickness,  complete  motor  and  sensory  paralysis  in  the  parts  below 
the  seat  of  lesion  will  en.sue.  Generally  this  involves  only  the  legs  and 
the  lower  part  of  the  trunk,  but  if  the  mischief  is  situated  at  or  above 
the  cervical  enlargement,  the  arms  will  also  be  paralyzed  ;  while  if  it  is 
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high  up  in  the  cervical  reo;ion,  the  respiratory  muscles  and  diapliragm 
become  invoh-ed,  and  death  will  speedily  ensue  from  asphyxia.  With 
regard  to  micturition,  a  lesion  in  the  cervical  or  upper  dorsal  region 
generally  causes  a  difficulty  in  performing  the  act,  or  even  i-etention  of 
urine,  owing  to  spasm  of  the  sphincter,  or  "there  may  be  irritability  of  the 
bladder,  so  that  the  patient  cannot  hold  his  water ;  if  it  should  occupy  the 
lumbar  region,  the  sphincter  is  paralyzed,  with  consequent  involuntary 
escape  of  urine.  Constipation  is  usually  marked  ;  and  defajcation  may  be 
involuntary.  In  some  cases  the  desti'uction  of  the  cord  is  not  complete, 
and  hence  there  is  only  impairment  of  the  motor  and  sensory  functions 
below  the  seat  of  disease.  Again,  it  not  uncommonly  happens  that  motor 
power  is  entirely  lost,  while  sensation  remains.  This  is  due  to  the  fact 
that  the  sensory  tracts  are  confined  to  the  posterior  cornua  and  the  rest 
of  the  grey  matter  behind  the  central  canal  of  the  coi'd  ;  therefore,  in 
diseases  of  its  periphery,  or  of  the  surrounding  membranes,  the  sensory 
tracts  are  so  situated  that  they  may  escape,  while  it  also  appears  that  a 
vei-y  narrow  thread  of  grey  matter  is  sufficient  to  keep  up  the  connection 
between  the  peripheral  pai-ts  and  the  sensory  centres. 

Coming  now  to  the  consideration  of  lesions  involving  special  tracts  in 
the  spinal  cord,  it  was  fiist  pointed  out  by  the  late  Brown  Sequard  that 
unilateral  lesions  of  the  spinal  cord  were  followed  by  paralysis  with  hyper- 
a-sthesia  of  the  same  side,  and  anaidhesia  of  the  op])Osite  side  below  the 
injur}'.  He  formei'ly  maintained  that  all  sensory  impulses,  except  those 
of  the  muscular  sense,  decussated  immediately  on  entering  the  spinal 
cord  by  the  postei-ior  roots.  A  series  of  experiments  made,  however,  by 
Dr.  Mott  have  shown  that  hemi-section  in  the  dorsal  region  in  monkeys 
is  followed  by  motor  paralysis  on  the  side  injured,  and  diminished 
sensation  on  both  sides,  if  anything  the  impairment  of  cou.scious  sensation 
being  more  marked  on  the  side  of  the  injury.  This  observer  affirms, 
moreover,  Avith  certainty,  that  the  degeneration  above  the  lesion  is  for 
the  most  pai-t  limited  to  the  lateral  and  posterior  columns  of  that  side, 
and  that  anatomically  the  principal  decussation  of  sensory  fibres  is  in 
the  medulla.  The  experiments  of  Gotch  and  Horsley  by  the  "  electrical 
reaction"  method  support  this  view.  But,  as  Brown  Sequard  recently 
pointed  out,  the  clinical  phenomenon  which  bears  his  name — "  Brown 
Sequard  ])aralysis" — is  found  Avith  rare  exceptions  to  folloAV  unilateral 
stabs  of  the  spinal  cord.  No  one,  how^ever,  Avas  more  a- ehement  in  opposing 
the  view  Avhich  he  formerlj'-  held,  thatthe  phenomenon  is  to  be  explained 
by  decussation  of  the  fibres  in  the  cord.  Probably,  as  Vulpian  pointed 
out,  the  hypcrtesthesia  of  the  paralyzed  side  is  the  cause  of  the  ancesthesia 
of  the  opposite  side  in  those  cases  Avhich  occur  in  man.  Both  exjieri- 
mental  physiology  and  pathology  seem  to  confirm  the  A'iews  of  Schiff,  that 
tactile  sensations  and  the  muscular  sense  impressions  are  transmitted  by 
the  posterior  columns,  and  painful  sensations  and  those  of  heat  and  cold  by 
the  grey  matter.  (See  Sykingomyklia).  Precise  limitation  of  a  disease  to 
one  half  of  the  spinal  cord  is  very  rare,  but  the  lesion  may  even  be  confined 
to  a  particular  tract.  It  only  happens  extremely  rarely,  if  ever,  that  a 
lesion  is  limited  to  the  posterior  part  of  the  central  region  of  the  cord,  so  as 
to  induce  bilateral  sensory  paralysis,  motion  being  unaffected.  One 
particular  form  of  lesion  tends  to  limit  itself  to  special  tracts,  and 
consequently  very  striking  phenomena  are  produced.  If  the  mischief  is 
confined  to  the  posterior  columns,  or,  according  to  Ciiarcot,  to  the  aiiler 
hands  of  these  columns,  Avhich  are  contiguous  to  the  inner  and  posterior 
aspects  of  the  posterior  cornua  and  the  roots  of  the  sensory  nerves,  there 
is  loss  of  co-ordinating  power  over  the  muscles  below  the  seat  of  di.sease, 
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without  any  actual  paralysis,  as  in  locomotor  ataxy.  If  the  lateral 
■  colnmns  are"  alone  involved,  more  esi^eoially  the  white  matter  whicli  lies 
behind  a  horizontal  line  drawn  laterally  through  the  median  canal, 
motor  paralysis  o(JCurs  in  the  parts  below,  the  muscles  also  tending  to 
become  at  first  tremulous,  and  ultimately  more  or  less  rigid  and 
spastic.  A  lesion  may  be  limited  to  the  groups  of  large  cells  constituting 
the  motor  nuclei  in  the  anterior  cornua,,  as  in  infantile  paralysis,  and 
then  paralysis  only  affects  those  muscles  supplied  b}^  nerves  arising  from 
these  diseased  spots,  this  being  frequently  followed  by  rapid  loss  of 
electric  contractility  and  marked  wasting.  The  relations  of  other 
trophic  lesions  to  particular  parts  of  the  spinal  cord  have  been  already 
pointed  out.  It  Avill  be  readily  understood  that  in  the  case  of  ii-ritative 
lesions  involving  the  cord,  the  distribution  of  the  jDhenomena  observed 
will  be  the  same  as  in  connection  with  destructive  lesions,  according  to 
the  part  implicated,  these  phenomena  only  differing  in  their  kind. 

With  regard  to  the  localization  of  the  motor  i^oots  of  the  spinal  cord, 
mention  must  be  made  of  the  experiments  of  Perrier  and  Gerald  Teo 
(Proc.  Roy.  Soc,  1881),  who  stimulated  by  the  faradic  current  the  peri- 
phei-al  ends  of  the  divided  motor  roots  of  the  brachial  and  lumbo-sacral 
plexuses,  and  thereby  found  that  distinct  groups  of  muscles  in  the 
limbs  were  caused  to  contract;  for  instance,  stimulation  of  the  fifth, 
cei'vical  motor  root  put  into  action  the  deltoid,  rhomboid,  sujDra-  and 
infra-spinatus,  biceps,  bi^achialis  anticus,  supinator  longus,  and  extensors 
of  wrist  and  fingers,  and  so  on  with  the  other  roots  of  the  plexus  ; 
while  in  the  lumbo-sacral  plexus  stimulation  of  the  second  sacral 
nerve  only  caused  contraction  of  the  intrinsic  muscles  of  the  foot. 
Ferrier  considers  that  these  observations  may  explain  the  way  in 
which  groups  of  muscles  are  affected  in  diseases  of  the  cells  of  the 
anterior  cornua,  such  as  occur  in  infantile  paralysis,  adult  spinal 
paralysis,  and  progressive  muscular  atrophy ;  the  groups  of  muscles 
being  affected,  according  as  the  anterior  cornua  of  different  segments  of 
the  cord  are  attacked. 


CHAPTER  LXXXII. 

HEMICRANIA— MIGEAINE    OR  MEGRIM- 
SICK- H  E  AD  ACHE . 

aitiology  and  Pathology.— -Most  authorities  regard  the  complaint 
known  as  onujraine  or  aick-hcadache  as  being  quite  independent  of  any 
niorbid  state  of  the  alimentary  canal,  and  as  essentially  a  nei-vous  affec- 
tion. Dr.  Clifford  Allbutt,  however,  considers  that  derangements  of  the 
abdominal  viscei-a  have  an  important  infiuence  in  giving  rise  to 
migraine.  The  chief  views  as  to  the  pathology  of  thi.s  malady  are  as 
follows  : — 1.  That  it  is  a  form  of  neuralgia  of  the  ophthalmic  or 
occipital  nerve;  or  of  the  filaments  distributed  to  the  dura  mater. 
Some  regard  this  neuralgia  as  being  merely  due  to  peripheral  causes, 
but  Anstie,  who  was  strongly  in  favour  of  the  theor}^  that  migraine  is 
a  form  of  trigeminal  neuralgia,  attributed  it  primarily  to  a  morbid  con- 
dition at  the  root  of  the  fifth  nerve  in  the  medulla  oblongata,  its  central 
nucleus  in  this  part  being  the  seat  of  atrophic  molecular  irritation, 
which  has  an  unusually  strong  tendency  to  communicate  itself  to  the 


1002 


THEORY  AND  PRACTICE  OF  MEDICINE. 


iieigliboni'ing-  and  closely-connected  nncleiis  of  the  vagus.  2.  Tliat  the 
complaint  is  due  to  vaso-motor  disturbance  affecting  the  vessels  of  the 
•head,  produced  through  the  sympathetic  nerve.  Latham  considei-s 
that  in  the  premonitory  stage  of  sick-headache  the  small  arteries  are  con- 
tracted, owing  to  excitement  of  the  vaso-motor  nerves,  which  depends 
upon  a  weakening  of  the  controlling  power  exercised  over  them  by  the 
corebro-spinal  system,  this  probably  originating  in  the  medulla 
oblongata.  During  the  stage  of  headache  it  is  supposed  that  the  nerves 
become  paralyzed,  and  the  vessels  are  consequently  dilated ;  and 
Latham  is  of  opinion  that  this  paralysis  is  the  result  of  depression 
folio  wing  the  previous  excitement.  3.  B.  Liveing,  in  his  admirable 
work  on  this  subject,  advanced  the  hypothesis  that  the  paroxy.sms  of 
migraine  are  due  to  "  nerve-storms,  traversing  more  or  less  of  the 
sensory  tract  from  the  optic  thalami  to  the  ganglia  of  the  vagus,  or  else 
radiating  in  the  same  tract  from  a  focus  in  the  neighbourhood  of  the 
qtiadrigeminal  bodies." 

The  chief  2'>'>'P<J''sposing  causes  of  migi-aine  are  the  female  sex,  attacks 
being  peculiarly  liable  to  occur  about  the  menstrual  pei'iods  ;  hereditary 
tendency  to  the  complaint,  or  to  various  other  neuroses  ;  anaemia  and 
general  want  of  tone ;  and  a  nervous,  excitable  temperament.  A 
paroxysm  often  comes  on  without  any  obvious  excitinq  cause,  but  it  may 
follow  errors  in  diet ;  exposure  to  the  sun  ;  breathing  vitiated  air  ;  undue- 
mental  excitement  or  effort ;  fatigue,  especially  when  combined  with 
fasting  ;  excessive  sexual  indulgence  or  masturbation  ;  and  various  other 
causes  Avhich  lead  to  physical  or  nei'vous  depression.  Sometimes  it 
results  from  some  distui^bance  affecting  the  sight  or  hearing;  and  it  may 
be  brought  on  by  straining  the  eyes,  as  after  prolonged  reading  or 
sewing. 

Symptoms. —  Sick-headache  is  characterized  by  periodic  attacks,  which 
usually  commence  dui'ing  the  period  of  bodily  development,  in  persons 
from  15  to  25  years  old  ;  as  a  rule  becoming  more  fi'equent  and  severe 
Tip  to  a  certain  time ;  but  tending  to  diminish  in  frequency,  or  even  to- 
cease  altogether  in  advanced  age,  particularly  after  the  change  of  life 
in  women. 

An  attack  of  migraine  is  generally  ushered  in  by  some  premonitory 
symptoms,  which  are  mostly  observed  when  the  patient  Avakens  in  the 
morning,  such  as  a  sense  of  depression,  heaviness,  or  general  uneasiness; 
vertigo  ;  disturbed  vision,  especially  a  wavy  glimmering,  which  appears 
as  a  zig-zag  outline,  sometimes  coloured,  on  one  side  of  the  field  of  vision, 
or  with  hemiopia  ;  chilliness  and  shuddering  ;  coldness  of  the  hands  and 
feet ;  tingling  in  the  arm  or  tongue  ;  irritability  of  temper ;  yawning, 
gaping,  or  sighing;  disorder  of  speech  or  hearing;  or  disinclination  for 
food,  with  a  slimy  taste.  Soon  the  pain  commences,  and  speedily 
becomes  intense.  Almost  always  it  is  unilateral,  and  on  the  opposite  side 
to  that  on  which  the  glimmering  appears,  being  felt  chiefly  in  the  supra- 
orbital region  or  sometimes  within  the  oi'bit,  but  not  uncommonly 
extending  over  the  whole  side  of  the  head.  The  precise  character  of 
the  pain  vaines  much  in  different  cases,  but  it  is  generally  accompanied 
Avith  a  sensation  of  throbbing.  Pressure  on  the  carotid  artery  usually 
diminishes  its  intensity.  There  is  increased  local  heat ;  and  in  many 
cases  redness  of  the  conjunctiva  is  obserA-ed,  with  an  excessive  flow  of 
tears.  During  a  severe  paroxysm  the  patient  usually  takes  to  bed,  feel.^ 
extremely  depressed  and  Ioav, 'dreads  every  disturbance,  begs  to  be  left 
at  rest,  and  is  especially  sensitive  to  light  and  noise.    The  pulse  is 
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frequently  slow  and  soft.  The  pupils  are  contracted.  When  the  suffer- 
ino-  reaches  its  height,  nausea  and  bilious  vomiting  generally  set  in, 
ao-gravating  the  pain,  but  afterwards  this  gradually  diminishes,  and  the 
patient  usually  falls  asleep.  Anstie  remarked  that  this  vomiting  is  not 
ordinarily  remedial,  but  that  it  "  merely  indicates  the  lowest  point  of 
nei'vous  depression."  Vomiting  may  be  directly  beneficial,  however,  if 
there  is  much  undigested  food  in  the  stomach.  On  awaking  from  sleep, 
the  patient  finds  as'  a  rule  that  the  pain  has  ceased,  but  frequently  com- 
plains of  a  little  superficial  tenderness  for  a  day  or  two,  and  feels  out  of 
sorts.  The  duration  of  an  attack  of  sick-headache  is  very  variable  in 
different  cases,  but  it  does  not  commonly  last  more  than  twenty-four 
hours,  though  it  may  go  on  for  two  or  three  days  or  more. 

Treatment. — During  the  premonitory  stage  of  an  attack  of  migraine, 
if  this  is  evident,  certain  measiires  maj'  be  adopted  with  the  view  of 
preventing  or  mitigating  the  subsequent  symptoms.  The  patient  should 
at  once  retire  into  a  quiet  darkened  room,  and  lie  down  on  the  side 
which  former  experience  has  shown  to  be  iisually  the  seat  of  pain,  with 
the  head  low,  the  extremities  being  kept  warm.  Very  many  remedies 
have  been  recommended  for  sick-headache,  but  their  usefulness  differs 
much  in  different  cases.  The  most  important  are  diffusible  stimulants  or 
sedatives,  siich  as  a  little  brandy  or  sherry  and  soda-water,  champagne, 
or  aromatic  spirit  of  ammonia;  a  cup  of  simple  strong  tea  or  coffee  ; 
guarana ;  hydrate  of  chloral  ;  butyl-chloral  ;  tincture  of  cannabis 
indica  ;  bromides  ;  caffeine,  either  internally  or  by  subcutaneous  injec- 
tion ;  nitrite  of  amyl ;  and  nitro-glycerine.  Phenazone,  in  doses  of  gr.  v 
to  XV  every  two  hours,  is  found  useful  in  some  cases  of  migraine  ;  and 
in  others  acetanilide  or  phenacetin  afford  relief.  The  application 
of  a  weak  galvanic  current  may  occasionally  prove  serviceable. 
Anstie  recommended  a  warm  foot-bath  containing  mustard,  and 
for  the  patient  to  breathe  the  steam  rising  from  this  at  the  same  time. 
In.  some  cases  I  have  found  the  administration  of  a  simple  emetic,  such 
as  sulphate  of  zinc,  decidedly  beneficial.  Much  relief  often  resiilts  from 
tightly  binding  the  head  with  a  wet  bandage.  Probably  the  steady 
application  of  ice,  the  cold  douche,  or  the  ether-spray  might  be  service- 
able in  some  cases.  During  the  height  of  an  attack  it  is  best  to  leave 
the  patient  in  perfect  qtiiet,  and  not  to  give  food  or  anything  else.  In 
the  intervals  many  of  the  measures  recommended  for  the  treatment  of 
neuralgia  are  indicated,  and  among  the  most  useful  medicines  may  be 
mentioned  strychnine,  arsenic,  quinine,  and  bromide  of  potassium. 
Tincture  of  cannabis  indica,  y\\  v-x  thrice  daily,  has  been  found  beneficial 
by  several  observers.  Tincture  of  actaea  racemosa  has  also  been  specially 
recommended.  It  is  requisite  to  attend  carefully  to  the  state  of  the 
alimentary  canal  ;  and  to  avoid  all  causes  which  are  likely  to  give  rise 
to  an  attack  of  migraine. 
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CHAPTER  LXXXIII. 

EPILEPSY— FALLING  SICKNESS. 

JEtiology  and  Pathology. — EpilejDsy  is  the  name  given  to  a  "  disease  in 
which  there  are  convulsions  of  a  certain  type,  or  sudden  h)ss  or  impair- 
ment of  consciousness,  but  in  which  the  convulsions  are  not  directly  due 
to  active  organic  brain  disease,  to  reflex  irritation,  or  abnormal  blood- 
states,  and  in  which  the  loss  of  consciousness  is  not  due  to  primary 
failure  of  the  heart's  action."  (Growers.)  As  there  are  no  visible  changes 
in  the  brain  to  explain  these  phenomena,  the  condition  is  termed 
"  idiopathic,'''  to  distinguish  it  from  the  epileptiform  convulsions  that 
occur: — 1.  In  connection  with  various  organic  diseases  of  the  hrain  or  its 
anemhranes,  for  example  meningitis,  hydrocephalus,  tumour,  embolism, 
softening,  or  syphilitic  disease.  2.  As  the  result  of  morbid  conditions 
of  the  skull,  which  lead  to  pressure  upon  or  irritation  of  the  brain,  such 
as  exostosis,  a  fracture  with  projecting  spicula  of  bone,  or  necrosis. 
3.  From  disorders  of  the  cerebral  circulation,  leading  to  congestion  or 
anaemia.  4.  In  certain  forms  of  blood-poisoning,  for  example  urtemia  and 
saturnism.  Although  organic  changes  have  been  described  in  the  brain 
and  meninges,  in  idiopathic  epilepsy  these  are  commonly  absent,  and 
when  present  they  are  probably  the  effects  of  repeated  fits,  rather  than 
the  cause  of  the  epileptic  j^henomena.  One  view  as  to  the  nature  of 
epilepsy  is  that  it  depends  upon  some  nutritive  change  in  the  medulla 
oblongata,  upper  part  of  the  coi'd,  and  vaso-niotor  centres,  which  leads 
to  excessive  and  perverted  action  in  these  parts,  inducing  sudden 
contraction  of  the  vessels  of  the  brain  and  cord,  as  well  as  of  those 
supplying  the  muscles  of  the  face,  pharynx,  larynx,  respiratory 
apparatus,  and  limbs,  to  which  all  the  subsequent  phenomena  of  the  fit 
may  be  traced.  According  to  another  theory  a  sudden  discharge  of 
nerve-force  takes  place  from  an  immense  number  of  nerve-cells  at 
the  beginning  of  a  tit,  which  leads  to  shock,  and  the  convulsions,  like 
other  forms  of  this  disorder,  are  the  result  of  a  "  discharging  lesion." 
(Hnghlings  Jackson.)  The  remote  causes  to  which  epilepsy  has  been 
attributed  are  : — 1.  Mental  disturbance,  especially  emotional,  for  example, 
a  sudden  fright ;  prolonged  grief  or  anxiety  ;  and  also  excessive  mental 
work,  or  undue  forcing  of  the  brain  in  childhood.  2.  Physical  iiithieiices 
affecting  the  brain,  as  a  blow  or  fall  on  the  head,  or  sunstroke. 
3.  Certain  conditions  affecting  the  state  of  the  blood  and  general  system, 
and  thus  influencing  the  nutrition  of  the  brain,  such  as  syphilis,  rheu- 
matism, gout,  acute  specific  diseases,  pneumonia,  pregnancy.  4.  lielh'v 
irritation,  as  from  dentition,  worms,  uterine  and  ovarian  disturbances, 
and  sexual  excesses  or  masturbation.  Great  prominence  has  been  given 
by  some  writers  to  the  sexual  functions  as  a  cause  of  epilepsv. 
5.  Hereditary  taint.  Undoubtedly  this  has  an  important  influence  m 
the  causation  of  epilepsy,  especially  when  it  comes  from  the  mother  s 
side.  In  a  considerable  proportion  of  cases  either  epilepsy  or  sonie 
allied  neurosis  is  prevalent  in  the  family.    Probably  intemperance  m 
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the  parents,  syphilis,  or  a  fright  to  the  mother  while  the  child  is  w  iitero, 
iiiay  bo  the  means  of  originating  a  congenital  tendency  to  epilepsy.  The 
complaint  tends  to  be  developed  at  an  earlier  age  in  hereditary  cases. 
Ao-e  requires  special  notice  as  a  predisposing  cause  of  epilepsy.  In  the 
great  majority  of  cases  the  disease  is  developed  between  10  and  20  years 
of  age,  and  especially  at  or  about  the  period  of  puberty.  Sex  does  not 
seem  to  have  any  particular  influence  in  young  persons,  but  it  is  said  that 
in  persons  of  somewhat  advanced  age  the  px'oportion  of  cases  of  epilepsy 
is  greater  in  women.  It  rarely  happens  that  any  immediate  exciting 
ccmse  of  a  fit  can  be  made  out. 

Symptoms.— Attacks  of  true  epilepsy  assume  one  of  two  forms,  of  each 
of  which  it  will  be  necessaiy  to  describe  the  typical  characters. 

1.  Epilepsia  mitior — Petit  77iaZ.— This  form  is  characterized  by  sudden 
and  complete  loss  of  consciousness,  coming  on  without  any  warning,  and 
lasting  only  for  an  instant,  or  at  most  for  a  few  seconds ;  accompanied 
Avith  slight  pallor  and  subsequent  duskiness  of  the  face  ;  loss  of  all  ex- 
pression ;  dilated  pupils ;  and  often,  but  not  always,  slight  spasmodic 
movements  affecting  the  face,  i-espiratory  muscles,  or  limbs.  If  the 
individual  is  speaking,  he  stops  in  the  middle  of  a  sentence,  and  generally 
appears  to  hold  his  breatli.  Voluntary  movements  cease,  but  automatic 
actions  go  on  as  a  rule,  such  as  those  which  are  necessary  for  standing, 
sitting,  or  riding.  In  some  cases  there  is  not  absolute  unconsciousness, 
and  there  may  be  but  a  feeling  of  sudden  vertigo — vertige  epileptique — 
which  causes  the  patient  to  cling  to  the  nearest  object.  After  the- 
attack  there  is  some  degree  of  mental  confusion,  lasting  but  a  few 
minutes,  during  which  the  patient  often  says  and  does  things  which 
he  afterwards  forgets  and  denies.  On  recovery  there  is  no  i-ecollection 
of  what  has  happened.  These  attacks  may  be  preceded  by  slight  warn- 
ing of  giddiness,  or  there  may  be  no  warning  at  all.  Petit  mal  may 
exist  alone,  or  may  be  associated  with  the  next  form  of  epilepsy.  It  is 
frequently  followed  by  serious  mental  changes,  ending  in  dementia  or 
mania. 

2.  Epilepsia  gravior. — Hani  mal. — The  advent  of  a  tit  of  epilepsy  is. 
iu  a  large  proportion  of  cases  indicated  by  premonitory  symptoms,  vary- 
ing in  duration  from  an  instant  to  several  hours  or  days.  They  present 
great  variety,  being  either  subjective  or  objective.  According  to  Growers 
the  warnings  may  be  classified  into  (1)  Unilateral,  motor  or  sensory,  in 
the  face,  ti-unk,  ai"m,  or  leg ;  (2)  Bilateral  sensations  iu  limbs,  tremoi'S, 
starts,  etc. ;  (3)  Visceral,  especially  along  the  coarse  of  the  pneumo- 
gastric  nerve ;  (4)  Vertigo ;  (5)  Pain  iu  the  head ;  (6)  Psychical  ; 
(7)  Special  sense  wai'nings.  The  so-called  aura  epileptica  requires  a  few 
words  of  special  comment.  This  is  a  peculiar  sensation,  well-known  to 
the  patient,  which  in  many  cases  immediately  precedes  a  fit,  generally 
appearing  to  stai't  from  the  distal  end  of  a  limb,  especially  the  arm,  and 
to  run  up  towards  the  head,  on  reaching  which  part  the  seizure  takes  place. 
Sometimes  it  only  extends  from  the  elbow  to  the  shoulder,  or  from  the  leg 
to  the  epigastrium,  and  has  been  stated  to  pass  in  some  instances  from  the 
testicle  or  uterus  to  the  thi'oat.  The  sensation  vaines  in  its  exact  cha,rac- 
ter,  but  has  been  compared  to  a  stream  of  cold  or  hot  air,  and  is  fre- 
quently not  unpleasant.  It  is  curious  that  its  ascent  may  sometimes  be 
stopped,  and  the  fit  pi'evented,  by  pressure  applied  above  the  point  from 
which  the  sensation  starts,  and  this  pressure  need  not  be  so  powerful  as 
to  stop  the  circulation  ;  occasionally  a  similar  result  will  happen  when 
the  pressure  is  applied  to  the  opposite  arm. 
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Actual  attack. — Three  marked  stages  characterize  an  epileptic  fit :  

Stage  I.— The  phenomena  of  this  stage  are  a  single,  peculiarly  dis- 
agreeable cry,  yell,  or  moan  in  many  cases,  but  not  in  all ;  immediately 
followed  by  absolute  and  instantaneous  loss  of  consciousness,  the  patient 
falling  anywhere,  or  often  appearing  to  be  thrown  down  ;  a  violent  tonic 
spasm  of  the  muscles  throughout  the  body,  beginning  generally  in  the 
face  and  limbs  of  one  side,  the  whole  muscular  system  being  in  a  state 
of  extreme  rigidity  and  strain,  but  not  equally  so,  and  hence  there  is  a 
hideous  distortion  of  the  features,  limbs,  and  body,  the  latter  being 
dra,wn  to  one  side,  and  the  neck  twisted  so  that  the  head  is  rotated 
towards  the  shoulder  of  the  same  side,  while  the  teeth  are  firmly  clenched, 
the  eyes  wide  open,  and  the  eyeballs  turned  towards  the  same  side- 
arrest  of  respiration,  usually  complete,  owing  to  the  spasm  of  the 
muscles;  change  in  colour  of  the  face  almost  invariably,  in  many  cases 
deadly  pallor  being  observed  at  first,  followed  by  duskiness  or  lividity, 
or  this  may  be  present  from  the  commencement,  or  be  preceded  by  florid 
or  dull  redness;  marked  dilatation  of  the  pupils;  and  feebleness  or 
cessation  of  the  pulse  at  the  wrist,  due  to  the  muscular  spasm,  for 
the  heart  acts  forcibly,  and  the  carotids  throb  violently.  Practically 
these  phenomena  may  be  considered  as  simultaneous,  the  whole 
stage  not  lasting  longer  than  from  two  or  three  to  thirty  or  forty 
seconds. 

Stage  II. — The  transition  to  this  stage  is  abrupt,  and  is  indicated  by 
restoration  of  breathing,  the  respiratory  muscles  becoming  relaxed,  and 
the  retained  air  being  expelled.  Unconsciousness  continues,  but  severe 
clonic  spasms  take  the  place  of  the  tonic  rigidity,  usually  beginning  with 
twitchings  about  the  face  or  in  the  limbs,  but  speedily  extending  more 
or  less  over  the  whole  body,  though  often  more  violent  on  one  side  than 
the  other.  As  a  rule  the  side  most  affected  in  the  first  stage  is  convulsed 
more  than  the  other  ;  the  eyes,  mouth,  and  head  being  drawn  to  that 
side,  while  the  arm  and  leg  of  the  same  side  are  usually  the  more  con- 
vulsed. From  these  spasms  originate  the  characteristic  phenomena  of 
this  stage,  namely,  hideous  distortion  and  clonic  convulsive  movements 
of  the  features  and  eyeballs  ;  forcible  closure  and  champing  of  the  jaws, 
causing  grating  of  the  teeth,  foaming  at  the  mouth,  partly  due  to  forma- 
tion of  excess  of  secretion,  which  is  blown  out  of  the  mouth,  and  biting 
of  the  tongue  or  cheek,  the  froth  being  therefore  often  bloody ;  violent 
convulsive  movements  of  the  body  and  limbs,  the  fingers  being  generally 
bent  and  the  thumb  pressed  into  the  palm ;  alternate  dilatation  and 
contraction  of  the  pupils  ;  laboured,  panting,  and  irregularly  convulsive 
respiratory  movements,  often  attended  with  gurgling  sounds  due  to 
mucus  in  the  trachea;  increasing  duskiness  or  lividity  and  tnrgidity  of 
the  face,  tongue,  and  body  generally,  with  distension  of  the  veins,  some 
of  the  smaller  vessels  sometimes  giving  way,  thus  giving  rise  to  exten- 
sive petechias  about  the  face  or  head ;  profuse  perspiration,  the  sweat 
being  sometimes  peculiaidy  foetid  ;  tumultuous  action  of  the  heart,  with 
throbbing  of  the  large  arteries,  though  the  radial  pulse  is  often  weak: 
involuntary  discharge  of  urine,  faeces,  or  semen;  and  occasionally 
rumbling  noises  in  the  intestines,  vomiting,  or  hiccup.  The  average 
duration  of  this  stage  is  said  to  be  from  4^  to  5^  minutes,  but  it  may 
vary  from  a  few  seconds  to  10  minutes. 

Stage  IIL — There  is  a  gradual  return  to  consciousness,  with  cessation 
of  the  spasmodic  movements.    After  the  clonic  spasms  have  stopped,  tlio 
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patient  lies  in  a  comatose  state,  with  stertorous  breatliing,  widely-dilated 
pupils  and  cyanosis  of  the  face,  and  absence  of  all  superficial  reflexes, 
but  usually  the  knee-jerks  are  excessive,  and  ankle-clonus  can  be  obtained. 
He  recovers  consciousness  in  about  5  or  10  minutes,  and  then  looks 
around  with  a  bewildered,  alarmed,  or  sad  expression,  and  often 
attempts  to  get  up  or  to  speak,  but  some  few  minutes  usually  elapse 
before  consciousness  is  completely  restored.  The  heart  still  acts 
vigorously,  and  the  skin  is  bathed  in  sweat.  Vomiting  occasionally 
takes  place.  A  large  quantity  of  pale  and  watery  urine  may  be  passed, 
containing  excess  of  urea  and  urates,  or  sometimes  abundant  jjliosphates  ; 
and  it  is  said  that  a  trace  of  sugar  has  been  found  after  a  severe  epileptic 
fit.  .After  return  to  consciousness  the  patient  feels  usually  very  exhausted 
■and  sleepy,  as  well  as  mentally  confused,  and  complains  of  headache. 
In  many  cases,  but  by-uo-means  in  all,  he  falls  into  a  state  of  heavy 
sleep  or  stupor,  almost  amounting  to  coma,  attended  with  a  stertorous 
noise  in  breathing,  from  which  it  is  difficult  or  impossible  to  i^ouse  him, 
and  which  lasts  for  a  variable  time,  sometimes  jaassing  into  natural 
sleep.  The  muscles  are  relaxed,  but  present  occasional  twitchings  or 
slight  spasmodic  movements.  The  face  generally  remains  more  or  less 
dusky  for  some  time,  and  the  petechite  continue  visible.  The  patient  is 
often  languid  and  out  of  sorts  for  some  days  after  a  fit  of  epilepsy. 

The  frequency  and  severity  of  epileptic  fits  vary  much  in  difFei'ent 
cases.  In  a  good  many  a  tolerably  marked  periodicity  is  observed.  In 
few  instances  does  the  interval  extend  beyond  a  month.  The  seizures 
are  more  frequent  as  a  rule  in  severe  cases,  and  they  tend  to  increase  in 
frequency  and  intensity  as  the  disease  advances.  Not  uncommonly  two 
or  more  fits  occur  in  succession,  followed  by  a  period  of  freedom  from 
attacks.  They  are  liable  to  come  on  at  night  as  well  as  by  day  ;  and 
nocturnal  fits  of  epilepsy  may  occur  without  the  patient  being  in  the 
least  aware  that  they  have  taken  place. 

The  general  state  of  the  patient  often  difiiers  considerably.  There  is 
rai'ely  perfect  health,  especially  after  epilepsy  has  existed  for  some 
time.  Many  epileptic  patients  suffer  from  headache  or  giddiness  and 
various  other  symptoms,  the  general  system  and  digestive  organs  being 
also  out  of  condition.  The  mental  faculties  become  more  or  less  weakened 
in  most  cases,  and  this  may  end  in  complete  dementia  or  dangerous 
epileptic  insanity.  Sometimes  partial  and  limited  paralysis,  twitchings, 
■curious  movements,  disorders  affecting  sensation  or  the  special  senses, 
and  other  nervous  phenomena  are  observed.  As  complications  of  epileptic 
fits,  coma  resulting  from  injury  to  the  head,  apoplexy,  or  meningitis  may 
■arise. 

Epileptiform  seizures. — This  term  has  been  applied  by  Dr.  Hughlings 
.Jackson  to  attacks  of  an  epileptic  character,  distinct  from  tliose  of 
■epilepsy  proper,  and  the  following  are  some  of  the  prominent  points  to 
which  this  distinguished  observer  has  called  attention  :— In  all  cases  the 
.spasm  begins  unilaterally  in  the  hand,  face,  or  foot.  In  its  range  it 
varies  widely,  but  arbitrarily.  Dr.  Jackson  makes  three  ranges,  namely, 
monospasm  ;  hemispasm  ;  or  Avhere  the  other  side  of  the  body,  or  part  of 
it,  is  also  convulsed.  The  spasm  23rogi'esses  in  a  definite  direction.  When 
limited  or  nearly  limited  to  an  arm,  it  usually  goes  up.  If  in  hemispasm 
the  spasm  begins  in  the  hand,  it  goes  up  the  arm  and  down  the  leg  ;  if  it 
begins  in  tlie  foot,  it  goes  up  the  leg,  and,  with  many  exceptions,  down 
the  arm.    Dr.  Jackson  thinks  that  the  more  suddenly  the  spasm  starts, 
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and  tlio  more  rapidly  it  becjins  to  spread,  the  greater  tlie  ran^^e 
ultimately  attained,  and  the  shorter  the  seizui-e.  Consciousness '^is 
usually  unaifected  in  limited  convulsion  of  a  limb,  side  of  face,  or  even 
of  one  side  of  the  body.  Roughly  speaking,  consciousness  usually  ceases 
when  the  eyes  and  head  begin  to  turn  to  the  side  first  convulsed.  The 
more  sudden  and  rapid  the  spasm,  tlie  less  is  the  range  attained  before 
consciousness  is  lost.  In  the  severest  epileptiform  seizures  consciou.sness 
ceases  late  in  the  paroxysm,  while  in  severe  epilepsy  pi-oper  it  ceases 
first  thing  or  yei-y  early.  Temporary  paralysis  or  partial  aphasia  may 
follow  the  seizures  ;  as  well  as  temporary  increased  patellar  tendon- 
reflex,  and  ankle-clonus  on  the  afFected  side.  When  the  fits  are  always 
of  the  same  style,  the  inference  is  that  there  is  persistent  chan^'e 
in  some  cells  in  one  locality,  and  that  they  occasionally  attain  high 
irritability  and  discharge  excessively.  They  are  due  to  difPerent  patho- 
logical causes,  but  when  disease  exists,  it  is  usually  in  the  .so-called 
motor  region  of  the  cerebral  cortex. 

Diagnosis. — The  chief  conditions  from  wliicli  idiopathic  epilep.symay 
have  to  be  distinguished  are  hysteria;  reflex  convulsions;  epileptifoi-m 
attacks  due  to  cerebral  organic  diseases,  urasmia,  or  chronic  alcoholism  ; 
syncope ;  Meniere's  disease  ;  and  feigned  epilep.s}'.  Some  of  these  will 
be  alluded  to  in  future  chapters.  VVith  regard  to  hysteria,  a  condition 
named  Injstero-ejpilepsy  is  now  recognized,  which  presents  a  combination 
of  the  phenomena  of  both  diseases.  Attacks  oi  petit  mal  have  to  be  dis- 
tinguished from  fits  of  syncope  ;  and  from  vertiginous  attacks  in  cases 
of  Meniere's  disease. 

Prognosis. — A  cautious  opinion  should  always  be  given  in  cases  of 
epilepsy  as  to  the  final  issue.  Very  rarely  does  a  fit  end  fatalh',  but 
this  might  happen  in  consequence  of  some  complication.  As  to  the 
curabilit}'  or  improvement  of  the  disease,  the  favourable  prognostic 
circumstances  are  its  being  recent,  or  due  to  some  definite  cause  which 
can  be  removed;  the  patient  being  very  j'oung  and  a  male;  absence  of 
hereditaiy  taint ;  and  the  mind  being  unafPected.  Inherited  epilepsy  is 
very  rarely  cured  ;  and  if  the  attacks  have  begun  in  early  childhood  from 
some  refiex  irritation,  and  have  lasted  many  j-ears,  the  prognosis  is  also 
very  unfavourable.  The  mental  faculties  are  more  liable  to  become 
affected  in  females  ;  in  persons  who  are  strong  and  healthy ;  when  the 
disease  begins  late  in  life ;  when  the  fits  occur  in  rapid  succession,  with 
attacks  of  "  petit  mal  ;  "  and,  it  is  said,  when  the  spasms  are  not  marked 
during  the  fit,  and  there  is  little  or  no  subsequent  coma. 

Treatment.  — 1.  During  a  fit. — -It  is  best  not  to  interfere  actively 
during  an  eiiileptic  seizure  in  most  ca.ses,  merel}^  attending  to  the 
matters  mentioned  when  speaking  of  convulsions  in  "general,  preventing 
injury,  but  not  holding  the  patient  forcibly,  and  putting  something 
between  the  teeth.  If  the  fit  does  not  soon  cease,  water  may  be  dashed 
over  the  face  and  chest,  and  should  it  become  dangerously  prolonged, 
such  measures  might  be  had  recourse  to  as  the  application  of  sinapisms 
to  various  parts  ;  a  Avarm  bath,  with  cold  affusion  while  the  patient  is  in 
it ;  ice  to  the  spine  or  head  ;  stimulant  enemata,  or  one  containing  chloral 
hydrate  and  bromide  of  potassium ;  local  removal  of  blood  from  about 
the  head  ;  or  even  venesection,  should  there  be  great  danger  of  asphyxia. 
After  a  fit  the  patient  should  be  placed  in  a  comfortable  position,  kept 
quiet,  and  allowed  to  sleep. 

2.  In  the  intervals.— There  are  certain  well-defined  principles  to  be 
followed  in  the  management  of  an  epilejitic  patient,    a.  It  is  requisite 
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to  look  for  and  remove  any  obvious  cause  of  epilepsy  or  epileptiform 
seizures.  Tims,  should  there  be  any  local  irritation,  such  as  a  foreign 
body  irritating  a  nerve,  or  intestinal  worms,  this  must  be  got  rid  of. 
Further,  as  epileptic  attacks  may  depend  on  some  central  organic 
mischief,  careful  investigation  is  required  in  order,  if  possible,  to  find  out 
and  treat  any  such  disease,  especially  if  due  to  syphilis,  when  iodide  of 
potassium  is  of  the  greatest  service.  Any  constitutional  condition  must 
be  diily  attended  to.  b.  The  general  management  of  an  epileptic  patient 
is  highly  important.  He  should  have  a  nu.tritious  but  light  and  diges- 
tible diet;  take  moderate  daily  exercise  in  the  open  air;  be  suri-ounded 
by  proper  hygienic  conditions  ;  avoid  much  mental  work,  esjDecially  in 
the  case  of  children,  who  should  be  kejDt  from  school,  though  if  the 
general  health  is  good,  older  patients  should  follow  some  light  occupa- 
tion ;  have  cold  or  tejDid  sponging  daily,  Avith  friction  aftei'wards  ;  check 
any  vicious  habit,  such  as  excessive  venery,  masturbation,  or  intem- 
perance ;  and  take  a  sufficient  amount  of  sleep,  the  head  being  well- 
raised  in  bed.  It  is  necessary  to  regulate  the  digestive  functions, 
especially  avoiding  constipation,  but  only  mild  aperients  should  be  used. 
Ii^ou  if  there  is  arieemia,  quinine,  strychnine,  arsenic,  and  other  nervine 
or  general  tonics  are  often  of  service.  Cod-liver  oil  is  also  frequently  of 
much  value.  Many  epileptics  require  constant  watching,  and  all  need 
more  or  less  supervision ;  above  all,  they  must  not  be  allowed  to  go  into 
positions  where  they  would  be  in  danger  from  falling,  or  near  a  fire  or 
water.    Epileptic  patients  decidedly  ought  not  to  marry. 

3.  Specific  treatment. — Innumerable  specifics  have  been  brought 
forward  for  the  cure  of  epilepsy.  Amongst  these  may  be  mentioned 
bromides,  especially  bromide  of  potassium,  sodium,  ammonium,  and 
strontium,  or  several  combined;  hydrobromic  acid;  nitrite  of  sodium  ; 
borax :  belladonna  or  atropine ;  stramonium  ;  conium  ;  extract  or 
tincture  of  cannabis  indica ;  preparations  of  zinc,  especially  the  oxide, 
the  sulphate  in  gradually  increasing  doses  up  to  10,  16,  20,  or  more 
grains  thrice  daily,  the  valerianate,  the  acetate,  and  the  bromide ; 
ammonio-snlphate  of  copper  ;  nitrate  of  silver  in  minute  doses  ;  opium  in 
small  quantities  ;  paraldehyde  ;  and  chloroform  by  inhalation,  but  not  in 
sufficient  quantity  to  induce  complete  insensibility,  either  systematically 
employed  at  certain  intervals  daily,  or  only  administered  when  there  are 
signs  of  an  impending  tit.  Nitrite  of  amyl  and  nitro-glycerine  have 
also  been  specially  recommended.  Doubtless  all  these  agents  prove 
serviceable  in  different  cases,  and  sometimes  they  may  be  usefully 
combined,  as,  for  example,  belladonna  with  sulphate  of  zinc.  Bromide 
of  potassium  has  been  found  eminently  beneficial,  when  given  in  doses 
of  gr.  v-xxx  or  more,  thrice  daily,  on  an  empty  stomach.  It  almost 
always  lessens  the  number  of  fits  ;  often  keeps  them  off  entirely,  though 
the  dose  has  generally  to  be  gradually  increased  in  order  to  accomplish 
this  end ;  and  sometimes  a  complete  cure  is  effected  by  its  use.  The 
bromide  is  found  to  be  particulai-ly  useful  when  the  attacks  are  chiefly 
or  entirely  of  the  "  haut  mal  "  type  ;  when  they  are  very  frequent ;  and 
whenthey  occur  mainly  by  day.  The  late  Brovvn-Scquard  recommended 
a  combination  of  bromide  of  potassium  and  ammonium.  The  treatment 
of  epilep.sy  by  the  constant  application  of  ice  to  the  spine  seems  to  be 
useful  in  some  instances.  In  obstinate  and  dangerous  cases  local 
removal  of  blood  from  the  back  of  the  neck,  followed  by  counter-irrita- 
tion by  means  of  blisters,  the  actual  cautery,  setons,  or  issues,  either 
over  this  region,  or  between  the  scapula-,  has  been  recommended  In 
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very  severe  cases  it  has  also  been  advocated  to  shave  tlie  scalp  arul 
apply  croton  oil  liniment.  When  there  is  an  aura  startiiifr  from  a  liinl) 
finger,  or  toe,  a  circular  blister  applied  around  the  part  may  prove 
useful.  The  treatment  of  epilepsy  by  clitoridectomy,  castratiou 
and  such  methods  needs  only  be  mentioned  to  be  emphatically  condemned'. 
Trephining  the  skull  has  been  resorted  to  with  advantage  iii  many  cases 
of  epileptiform  convulsions  due  to  organic  disease;  and  in  several  cases 
tumours  have  been  removed  from  the  motor  cortex  of  the  brain,  in  cases 
where  an  exact  localization  of  the  lesion  could  be  made  from  the 
character  of  the  initial  tonic  spasm  of  the  fit.  In  a  class  of  cases  which 
he  terms  "focal  epilepsies,"  where  the  seat  of  origin  in  the  brain  of  the 
fits  can  be  i-ecognized  by  the  initial  spasm,  but  in  which  there  is  no 
gross  lesion,  Victor  Hoi'sley  advocates  exposure  and  excision  of  the 
affected  focus  or  foci. 

4.  Prevention  of  fits. — Some  authorities  attach  considerable  import- 
ance to  the  prevention  of  the  fits  in  the  curative  treatment  of  epilepsv, 
by  attending  to  warnings,  and  thus  endeavouring  to  make  the  attacks 
abortive,  and  to  prevent  the  changes  in  the  nerve-centres  which  increase 
the  tendency  to  other  attacks.  The  measures  to  be  adopted  depend 
upon  the  nature  of  the  premonitory  symptoms.  Thus,  if  a  sensory 
aura  is  felt  in  a  limb,  a  handkerchief  or  laand  should  be  applied  tightly 
around  this  part  I'apidly,  and  several  times  in  succession.  A  case  was 
under  my  notice  for  a  considerable  time,  in  which  the  aura  started  from 
the  thumb,  and  the  patient  used  to  prevent  fits  after  a  severe  struggle 
by  drawing  a  handkerchief  tightly  round  the  wrist.  Brown-Sequard 
has  shown  that  the  fits  may  be  averted  by  a])plying  the  ligature  i-ound 
another  limb  ;  as  well  as  by  pinching  or  strildug  the  skin,  or  ii'ritating 
its  nerves  by  heat,  cold,  galvanism,  or  repeated  pricks  with  a  needle. 
If  an  involuntarj'^  muscular  contraction  precedes  loss  of  con.sciousness, 
it  is  recommended  to  draw  forcibly  on  the  contracted  limbs,  so  as  to 
elongate  them  ;  or  a  blow,  pressure,  or  friction  upon  parts  whei*e  some 
muscles  become  rigid  may  have  an  equally  good  effect.  In  cases  where 
disorders  of  breathing  or  laryngismus  occur  at  the  outset,  the  use  of 
ether  or  chloroform  as  an  ancestlietic  is  recommended.  In  connection 
with  laryngismus,  Brown-Sequard  found  cauterization  of  the  fauces  with 
a  strong  solution  of  nitrate  of  silver  very  efficacious.  Among  other 
preventive  measures  advocated  by  this  authority  in  different  cases  may 
he  mentioned  the  administration  of  an  emetic,  purgative,  or  stimulant ;  a 
full  dose  of  chloral  hydrate  ;  subcutaneous  injection  of  atropine  or 
morphine  ;  the  immersion  of  the  hands  in  hot  water  ;  inhalation  of  nitrite 
of  amyl ;  rapid  and  ample  respiratory  movements  for  five  or  six  minutes  ; 
jumping  or  running  ;  and  i^eading  very  fast. 
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CHAPTER  LXXXIV. 

HYSTERIA  AND  ALLIED  AFFECTION'S. 

Pathology  and  JEtiology. — -Hysteria  is  a  very  complex  morbid  con- 
dition, of  the  nature  of  whicli  it  is  impossible  to  speak  definitely.  It 
belongs  to  tlie  nervous  disorders,  but  its  exact  seat  cannot  be  localized,  | 
tliough  the  brain  is  obviously  much  disturbed.  'No  characteristic  patholo-  ^ 
gical  change  has  been  discovered,  but  there  is  probably  some  nutritive  i 
derangement  of  the  entire  nervous  system.    The  attempt  to  localize  the 
primary  disorder  in  the  sympathetic  ganglia,  and  to  attribute  the  pheno- 
mena of  hysteria  to  vaso-motor  disturbance,  has  no  sufficient  foundation.  I 

Hysteria  is  infinitely  more  common  among  females,  beginning  usually 
from  15  to  18  or  20  years  of  age,  but  sometimes  at  a  much  earlier  or  later 
period,  in  exceptional  cases  only  developing  at  the  change  of  life.  Young 
girls,  old  maids,  widows,  and  childless  married  women  are  the  most 
frequent  subjects  of  the  complaint,  and  its  manifestations  often  cease 
after  marriage.    Hysterical  fits  are  more  common  about  the  menstrual  i 
periods.    These  facts  have  led  many  to  consider  the  hysterical  condition  i 
as  being  primarily  connected  with  some  disturbance  of  the  sexiial  organs 
or  functions,  which  secondarily  affects  the  nervous  .systeru.    It  has  thus 
been  attributed  to  malpositions  of  the  uterus  ;  undue  sexual  excitement 
and  unsatisfied  desire  ;  venereal  excess ;  and  disordered  menstruation, 
in  the  way  of  menorrhagia,  amenorrhcsa,  or  dysmenorrhoea.  Charcot 
attached  great  importance   to   ovarian  hyper£esthesia  as  a  cause  of 
hysteria.    That  uterine  and  ovarian  disturbances  do  help  materially  in  ' 
exciting  hysterical  attacks  in  a  large  number  of  instances  cannot  be  < 
doubted,  but  it  is  a  mistake  to  suppose  that  these  constitute  the  j 
essence  of  the  complaint.    Its  frequency  in  women  is  probably  due  to  | 
the  inherent  conditions  of  their  nervous  system,  often  aggravated  by 
their  mode  of  existence.    The  general  system  may  be  disordered  by  many 
conditions,  but  the  sexual  functions  assume  an  undue  prominence  in  the 
mind,  and  thus  any  disturbance  in  connection  with  these  functions  pro- 
duces an  exaggerated  effect.    In  many  cases  of  hysteria  there  is  nothing 
wrong  about  the  generative  organs  or  functions,  while  it  occurs  often 
enough  in  maiuned  women  with  families.    The  improvement  which 
frequently  takes  place  after  marriage  may  be  accounted  for  by  the  change 
in  habits,  thoughts,  purposes,  occupation,  and  general  surroundings 
which  this  event  usually  involves.  ' 

Hysteria  is  in  some  instances  distinctly  traceable  to  digestive  disturb-  i 
ances,  especially  long-continued  constipation  with  accumulation  of  faeces.  '. 
Causes  referable  to  the  mode  in  which  girls  are  brought  up,  and  to  their 
general  habits  of  life,  aid  materially  in  its  production,  such  as  want  of 
useful  employment ;  indolent  and  luxurious  habits  ;  over-petting  and 
spoiling;  subjection  to  the  petty  worries  of  fashionable  life;  keeping 
late  hours  at  parties ;  or  reading  sentimental  novels.  Temperament 
and  hereditary  predisposition  to  nervous  affections  may  have  some 
influence,  but  the  latter  may  often  be  explained  by  the  patient  imitatino- 
a  hysterical  mother.  In  not  a  few  cases  hysteria  results  from  depressino- 
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influences,  such  as  long-continued  anxiety  or  grief ;  disappointed  affec- 
tion; or  over-work,  Avith  bad  feeding  and  improper  hygienic  conditions. 

It  n:ay  further  depend  upon  some  definite  chronic  disease,  either  local 
or  general.  In  some  instances  the  condition  called  hysterical  can  only 
be  attributed  to  -wickedness  and  perversity. 

The  hysterical  state  is  now  and  then  observed  in  males,  but  infinitely 
rarely  an  actual  fit  of  hysteria.  The  subjects  of  this  condition  are 
usually  boys  about  the  age  of  puberty,  or  men  from  35  to  50  years  of 
age,  and  its  causes  are  excessive  venery  or  masturbation  ;  over-work, 
with  long-continued  worry  and  anxiety  ;  excessive  and  prolonged  mental 
labour;  some  violent  shock;  senile  degeneration;  or  commencing 
chronic  cerebral  disease. 

The  exciting  cause  of  the  first  hysterical  fit  is  generally  some  powerful 
and  sudden  emotional  disturbance,  such  as  a  fright,  but  this  may  be  very 
slight  if  the  patient  has  previously  been  in  a  state  of  mental  restraint, 
with  pent-up  feelings  ;  or  has  been  subject  to  dejiressing  influences  for  a 
considerable  period.  Subsequent  paroxysms  also  are  liable  to  arise  from 
a  much  slighter  disturbance  than  that  which  brought  on  the  first  attack. 
Suppressed  laughter  may  lead  to  a  very  severe  fit  of  hysteria.  Occasion- 
ally it  results  from  physical  disturbance,  such  as  injury;  loss  of  blood;, 
or  some  acute  illness. 

Symptoms. — It  is  impossible  to  give  even  an  outline  of  the  diverse- 
clinical  phenomena  which  may  he  presented  in  cases  of  so-called 
hysteria.  There  is  scarcely  a  complaint  which  may  not  be  simulated. 
In  most  cases,  however,  the  prominent  features  are  an  undue  excit- 
ability of  the  emotions,  with  defect  in  the  power  of  the  will  and 
intellect ;  alterations  in  the  general  cutaneous  sensibility,  and  in  the 
special  senses,  usually  in  the  direction  of  hyperesthesia  and  dysfesthesia; 
and  a  tendency  to  involuntary  muscular  movements,  or  to  some  other 
disturbance  of  the  motor  functions.  It  will  be  necessary  to  describe 
first  the  characters  of  certain  paroxysms  or  hysterical  fits  ;  and  then  to 
point  out  some  of  the  principal  phenomena  which  may  be  noticed  in  the 
hysterical  state. 

The  Hysterical  Fit.— As  a  rule  a  fit  of  hystei-ia  occurs  when  other 
persons  are  present,  and  ne-ver  comes  on  during  sleep.  The  attack  is 
not  sudden,  but  gradually  worked  up  to,  the  patient  generally  having 
time  to  place  herself  in  a  comfortable  position,  and  to  adjust  her  dress ; 
it  is  often  preceded  by  sighing,  sobbing,  laughing,  moaning,  nonsensical 
talking,  gesticulation,  or  a  feeling  of  globus  hystericus,  but  not  by  any 
peculiar  cry.  During  the  actual  fit  there  may  be  apparent  unconscious- 
ness, but  this  is  not  complete,  as  can  be  determined  by  touching  the 
conjunctiva;  while  the  patient  is  generally  aware  of  what  is  going  on 
ai-ound,  and  looks  out  from  under  her  eyelids  occasionally.  Spasmodic 
movements  are  observed,  varying  from  slight  twitchings  in  the  limbs  to 
powerful  general  convulsive  movements,  or  almost  tetanic  spasms,  with 
opisthotonos.  Hysterical  patients  often  struggle  violently  and  throw 
themselves  about,  while  the  thumbs  ai-e  frequently  turned  in,  and  the 
hands  clenched.  During  these  movements,  which  may  last  only  a  few 
moments,  or  for  an  indefinite  time  with  or  without  intermissions,  there 
is  no  lividity  of  the  face  or  other  sign  of  interference  with  respiration. 
Breathing  is  noisy  and  irregular,  while  gurgling  and  spluttering  sounds 
are  frequently  produced  in  the  throat  and  mouth.  The  pupils  are  not 
dilated,  and  react  to  light;  in  many  cases  slight  internal  strabismus  is 
observed,  and  the  eyes  are  turned  up  from  time  to  time,  or  the  eyelids 
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ure  kept  forcibly  closed.  The  pulse  is  normal.  There  is  no  biting  of 
the  tongue,  rarely  any  foaming  at  the  mouth,  and  no  involuntary 
mictoi-ition.  The  paroxysm  generally  terminates  with  crying,  laughing, 
sighing,  or  yawning,  and  is  followed  by  a  feeling  of  exhaustion,  but  not 
usually  by  coma,  though  in  rare  instances  the  patient  falls  into  a  kind  of 
prolonged  trance.  Frequently  voluminous  eructations  of  gas  take  place  ; 
and  there  is  often  a  copious  dischai'ge  of  pale  watery  urine.  Rarely  an 
attack  is  followed  by  a  state  of  hysterical  mania,  in  which  the  patient  is 
not  responsible  for  her  actions. 

The  Hysterical  State.— The  chief  deviations  from  the  normal  state 
Avhich  so-called  hysterical  patients  present  may  be  considered  as  they 
effect  the  mental,  sensory,  and  motor  functions  respectively. 

a.  Mental. — There  is  defect  of  will  and  of  mental  power  in  hysteria  ; 
while  the  emotional  functions  are  not  under  proper  control,  being  very 
readily  excited,  and  tending  to  lead  to  exaggerated  actions.  Some  patients 
affirm  that  they  cannot  perform  various  acts,  such  as  standing,  walking, 
or  speaking,  which  they  do  perfectly  well  when  they  forget  themselves. 
Frequently  the  spirits  fluctuate  very  rapidly  and  without  cause,  from 
morbid  cheerfulness  to  despondency,  and  the  hysterical  patient  sobs, 
sighs,  cries,  or  laughs  without  adequate  reason.  Ideation  and  thought 
may  be  over-active  in  some  respects,  but  the  general  intellectual  vigour  is 
much  impaii'ed.  Many  hysterical  patients  talk  a  great  deal  of  nonsense. 
They  have  an  exaggerated  feeling  of  self-importance  ;  seek  attention 
from  others  ;  and  are  as  a  rule  never  so  pleased  as  when  they  become 
■objects  of  attraction  or  sympathy,  or  are  creating  a  sensation — which 
accounts  for  "  fasting-girls,"  trances,  some  cases  of  supposed  somnam- 
bulism, and  allied  conditious.  Many  are  very  restless,  irritable,  and 
impatient.  Others,  however,  seem  simply  indifferent  to  all  around,  and 
remain  melancholy,  silent,  motionless,  and  apathetic  for  long  periods 
together,  caring  nothing  about  dress  or  anything  else.  In  some  cases  a 
form  of  mania  sets  in.  Hysterical  patients  are  strongly  disposed  to  take 
to  drinking  to  excess,  especially  in  seci-et. 

h.  Sensory. — Commonly  a  condition  of  general  exaggerated  sensibility, 
hyperaesthesia,  or  nervousness  exists,  both  as  regards  cutaneous  sensation 
and  the  special  senses,  an  unusually  slight  stimulus  being  recognized  or 
producing  an  undue  effect.  Further,  there  is  often  a  condition  of  dys- 
a;sthesia,  or  of  painful  sensation  from  slight  irritation.  This  is  evidenced 
chiefly  by  cutaneous  tenderness  in  certain  parts,  sometimes  intense, 
■especially  in  the  left  side  ;  along  some  portion  or  the  whole  of  the  spinal 
column,  slight  pressure  over  which  will  often  cause  severe  pains  to  shoot 
to  distant  parts  ;  around  the  joints  ;  and  over  the  abdomen.  The  apparent 
tenderness  is  greatly  diminished  by  taking  off  the  patient's  attention, 
and  it  is  very  superficial,  signs  of  suffering  being  elicited  by  a  slight 
touch  or  pinch  of  the  skin,  but  not  when  steady  and  firm  pressure  is 
made,  or  when  a  joint  is  rudely  jogged.  Dysaasthesia  fi'om  slight  stimuli 
may  also  be  evinced  in  connection  with  the  special  senses.  Spontan- 
eous pains  are  commonly  complained  of  in  various  parts,  of  a  more  or 
less  neuralgic  character,  frequently  described  as  very  intense,  and  being 
especially  seated  at  the  top  or  back  of  the  head,  here  often  assuming  the 
characters  of  clavus  hystericus;  in  the  left  side;  along  the  back ;  over 
the  sacrum  or  coccyx ;  and  in  the  joints.  ParassthesisB,  such  as  foi'mica- 
tion,  numbness,  tingling,  flashes  of  light,  tinnitus  aurium,  or  a  peculiar 
smell  or  taste,  ai^e  also  common.  A  curious  sensation  often  complained 
of  is  that  named  globus  hystericus,  which  is  a  feeling  of  constriction  or 
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of  a  "  balHn  the  throat,"  either  fixed  there  and  giving  rise  to  the  sensa- 
tion of  choking,  the  patient  making  all  kinds  of  ineffectual  efforts  to  get 
rid  of  it,  or  ascending  upwards  from  the  epigastrium,  or  even  from 
below  this  region.  In  exceptional  cases  hyperaesthesia  or  even  complete 
anaesthesia  of  the  skin  and  deeper  structures,  or  of  the  special  senses,  is 
observed.  Antesthcsia  is  generally  limited  in  extent,  and  irregular  in 
distribution,  but  there  may  be  hemianaesthesia,  or  the  loss  of  sensation 
is  confined  to  the  lower  limbs,  or  may  be  generally  distributed. 
Hysterical  Jiemiancesfhesia  may  be  complete  or  incomplete.  There  is- 
often  analgesia,  Avith  or  without  insensibility  to  heat  and  cold.  Its 
characteristic  features,  when  the  hcmiantiesthesia  is  complete,  have  been 
described  by  Charcot  and  others  as  follows  : — There  is  a  distinct  line  of 
demarcation  separating  the  anresthetic  from  the  healthy  part,  often 
corresponding  closely  to  the  median  line  ;  the  affected  side  is  compara- 
tively cold  and  pale  ;  there  is  a  more  or  less  permanent  ischaemia,  and  in 
intense  cases  there  may  be  a  difficulty  in  inducing  bleeding  by  pricking 
the  anaesthetic  part  with  a  pin;  the  mucous  membranes  are  involved 
as  well  as  the  skin ;  the  organs  of  the  special  senses  are  affected  to 
some  extent  on  the  anfesthetic  side,  and  in  connection  with  vision  the 
phenomenon  called  achromatopsia  may  be  observed  in  some  cases  ;  the 
viscera  do  not  seem  to  be  implicated,  but,  on  the  contrary,  ovai-ian 
hyperaesthesia  is  observed  on  the  antesthetic  side.  If  paresis  or 
contracture  supervenes,  it  shows  itself  on  the  affected  side.  The 
liemianEesthesia  is  mostly  permanent,  but  pi'esents  variations  in  degree, 
and  in  the  intensity  of  its  phenomena,  some  of  which  are  also  liable 
to  fluctuate.  Patients  may  be  quite  unaware  of  the  existence  of  this 
symptom.  Charcot  attached  great  importance  to  ovarian  hyperaesthesia 
or  ovarialgia  in  cases  of  hysteria,  to  which  he  attributed  the  following 
characters  : — It  is  indicated  by  pain  in  the  lower  part  of  the  abdomen, 
usually  felt  on  one  side,  especially  the  left,  but  sometimes  on  both,  and 
occupying  the  extreme  limits  of  the  hypogastric  region.  It  may  be 
exti^emely  acute,  the  patient  not  tolerating  the  slightest  touch  ;  but  in 
other  cases  pressui-e  is  necessary  to  bring  it  out.  The  ovary  may  be 
felt  to  be  tumefied  and  enlarged.  When  the  condition  is  unilateral,  it 
may  be  accompanied  with  hemianaesthesia,  paresis,  or  contracture  on 
the  same  side  as  the  ovarialgia;  if  it  is  bilateral  these  phenomena  also 
become  bilateral.  Pressure  upon  the  ovary  brings  out  certain  sensa- 
tions which  constitute  the  aura  hysterica,  but  firm  and  systematic 
compression  has  frequently  a  decisive  effect  upon  the  hysterical 
convulsive  attack,  the  intensity  of  which  it  can  diminish,  and  even  the 
cessation  of  which  it  may  sometimes  determine,  though  it  has  no  effect 
upon  the  permanent  symptoms  of  hysteria  (Charcot).  The  bladder  or 
rectum  may  be  affected  as  regards  their  sensations  in  cases  of  hysteria, 
leading  to  great  accumulation  of  urine  or  faeces,  of  which  the  patient  is 
not  aware. 

c.  Motor. — Voluntary  movements  are  generally  defective  in  the 
hysterical  state,  and  the  power  of  the  will  over  the  muscles  is  weakened ; 
while  all  kinds  of  involuntary  movements  are  exaggerated  and  very 
readily  excited,  namely,  those  due  to  emotions,  ideas,  sensations,  reflex 
irritation,  and  organic  causes.  The  patient  starts  suddenly  from  any 
slight  disturbance,  rushes  about  under  the  influence  of  some  notion  or 
other,  and  does  various  other  silly  acts.  Spasmodic  movements  or  fixed 
rigidity  or  "  contracture  "  of  different  muscles  are  not  uncommonly  ob- 
served, independent  of  fits  of  hysteria ;  while  cramps  are  very  common. 
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as  well  as  spasms  of  internal  organs.  Occasionally  some  form  of  motor 
paralysis  is  noticed  ;  generally  it  follows  a  hysterical  paroxysm,  and  is 
limited  to  one  limb,  or  more  often  to  a  part  of  it,  bntmay  be  more  or  less 
liemiplegic,  paraplegic,  or  even  general  in  its  distribution.  As  a  rule  sen- 
sation is°not  impaired  in  the  paralyzed  part ;  the  paralysis  is  incomplete  ; 
nutrition  is  not  at  all  impaired,  or  only  slightly  after  long  duration  of 
the  paralysis  ;  while  electric  irritability  is  usually  unaffected,  though 
electric  sensibility  may  be  lessened,  and  now  and  then  both  are 
diminished.  Sometimes  rigid  flexion  of  one  or  more  joints  is  observed, 
difficult  to  overcome,  which  is  evidently  partly  due  to  voluntary  opposi- 
tion on  the  part  of  the  patient,  and  when  it  is  overcome  the  limb 
rapidly  assumes  its  former  position,  sometimes  flying  back  with  a 
sudden  spring  or  jerk.  Hystei-ical  paralysis  is  liable  to  rapid  changes, 
and  may  cease  suddenly.  Under  chloroform  it  completely  disappears, 
and  power  is  restored.  The  important  diagnostic  marks  of  hysterical 
hemiplegia  are  that  it  is  usually  incomplete ;  that  the  tongue  and  face 
are  iwely  involved,  though  there  may  be  ptosis;  that  the  manner  of 
walking  is  diiierent  from  that  characteristic  of  true  hemiplegia,  there 
being  merely  a  dragging  of  the  leg  without  any  swinging  movement, 
while  the  toes  are  raised ;  and  that  when  the  patient  is  made  to  bend 
forward,  the  arm  is  held  back.  In  hysterical  paraplegia  also  the 
paralysis  is  rarely  complete,  and  one  leg  is  more  affected  than  the  other, 
generally  the  left;  movement  of  the  limbs  can  often  be  readily  pei-- 
formed  in  the  recumbent  posture,  but  when  an  attempt  is  made  to 
walk,  the  patient  being  well-supported  on  either  side,  all  power  and 
control  over  the  muscles  seem  to  be  gone,  and  she  falls  if  the  support 
is  removed,  but  generally  manages  to  recover  herself  suddenly  when  near 
the  ground.  The  patellar-reflex  is  often  exaggerated,  and  ankle-clonus 
may  temporarily  be  developed.  The  bladder  and  rectum  are  usuall,y 
unaffected.  Aphonia  is  a  frequent  symptom  in  hysterical  patients, 
resulting  from  a  form  of  laryngeal  paralysis.  Here  there  is  no  alteration 
in  the  quality  of  the  voice  as  a  rule,  but  it  becomes  a  mere  whisper,  and 
if  the  patient  is  asked  to  make  an  effort  to  speak,  even  the  power  of  whis- 
pering may  be  lost.  Cough  is,  however,  attended  with  the  usual  sound. 
This  aphonia  often  comes  on  and  disappears  with  remarkable  suddenness, 
especially  under  the  influence  of  a  strong  emotion.  Some  hysterical 
patients  refuse  even  to  attempt  to  speak.  A  curious  enlargement  of 
the  abdomen  is  observed  sometimes,  constituting  the  so-called  phantom 
tumour.  This  region  then  presents  a  symmetrical  prominence  in  front, 
often  of  large  size,  with  a  constriction  below  the  margin  of  the  thorax 
and  above  the  pubes.  The  enlargement  is  quite  smooth  and  nniform  ; 
soft ;  very  mobile  as  a  whole  from  side  to  side  ;  somewhat  resonant  but 
variable  on  percussion  ;  and  not  painful.  Yaginal  examination  gives 
negative  results ;  and  under  chloroform  the  prominence  immediately 
subsides,  returning  again  as  the  patient  regains  consciousness. 

Most  hysterical  patients  are  oitt  of  health,  many  of  them  being  weak 
and  ancemic.  It  is  a  remarkable  fact,  however,  that  even  when  they  eat 
but  a  very  small  amount,  nutrition  often  does  not  seem  to  fail.  Among 
the  numerous  symptoms  complained  of  or  noticed  in  diff'erent  cases 
may  be  mentioned  : — a.  Digestive  disturbances,  especially  flatulence  ; 
borborygmi ;  copious  eructations;  cardialgia;  dejiraved  appetite; 
fulness  after  food  ;  obstinate  constipation  ;  gastralgiaor  intestinal  colic. 
h.  Circulatory  disorders,  many  of  them  due  to  vaso-motor  disturbance,  such 
as  palpitation ;  tendency  to  syncope ;  epigastiic  pulsation  ;  throbbing 
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of  vessels;  coldness  of  the  extremities;  sudden  flushing  and  heat  of 
the  face.  c.  liespiratory  symptoms,  for  example,  a  sense  of  oppression 
across  the  chest ;  fits  of  hurried  and  laboured  breathing,  sometimes 
assuming  a  very  serious  aspect ;  spasmodic,  irritable,  dry  cough,  of  long 
duration,  and  having  a  peculiar  squeaking,  barking,  or  howling  quality  ; 
hiccup  ;  and  spitting  of  blood,  d.  Menstmal  disorders,  e.  Lisorders  of 
micturition.  There  may  be  great  irritability  of  the  bladder,  with  fre- 
quent micturition  ;  or  in  other  cases  dysuria  is  present,  the  urine  being 
retained.  Oliguria  or  even  total  suppression  of  urine  may  be  a  transient 
phenomenon  in  hysterical  cases  ;  and  Charcot  believed  that  hysterical 
ischuria  maj  occur  as  a  permanent  symptom,  in  connection  Avith  which 
I'epeated  vomitings  take  place,  the  ejected  matters  occasionally,  it  is 
said,  presenting  the  appearance  and  exhaling  the  odour  of  urine,  and 
yielding  on  chemical  analysis  a  certain  quantity  of  urea.  This  condition 
is  not  accompanied  with  any  of  the  signs  of  urtemia.  Many  authorities 
doubt  the  reality  of  its  occurrence,  and  in  most  cases  it  is  unquestionably 
merelj''  a  pretended  symptom. 

The  exact  grouping  of  the  phenomena  above  described  is  extremely 
variable  in  different  cases,  and  also  in  the  same  case  from  time  to  time. 
The  hysterical  state  may  be  permanent;  or  it  only  bi-eaks  out  atinterval.s, 
with  greater  or  less  intensity''.  It  is  in  connection  with  hysteria  that  the 
peculiar  phenomena  supposed  to  arise  from  apjDlying  difiei'eut  metals  to 
the  surface  of  the  body  have  been  noticed. 

Hystero-epilepsy.— A  few  observations  may  be  made  here  willi 
refei-ence  to  the  condition  which  has  been  termed  hystt-ro-epilepsy  or 
epileptiform  hysteria.  In  this  condition  paroxysms  occur,  characterized 
by  great  intensity  of  the  convulsive  phenomena,  combined  with  certain 
more  or  less  marked  features  which  recall  the  phenomena  of  epilepsy. 
The  cases  thus  denominated  present  various  characters.  1.  In  one 
group,  which  is  the  most  frequent,  the  hysterical  seizures  and  epileptic 
fits  remain  distinct — hystero-epilepsy  with  distinct  crises,  and  as  sub- 
divisions of  this  group  Charcot  gives  the  following: — ((.  Epilepsy  is  the 
primary  disease,  upon  which  hysteria  becomes  grafted,  most  frequently 
at  the  period  of  puberty,  h.  Epilepsy  is  superadded  to  hysteria.  This 
variety  is  much  rarer.  c.  ComlDinations  of  a  secondary  order — 
(i.)  Convulsive  hysteria  coexists  along  with,  petit  mat.  (ii.)  Convulsive 
epilepsy  is  superadded  to  some  of  the  phenomena  of  non-convulsive 
hysteria,  such  as  contracture,  anaesthesia,  &c.  2.  In  another  group  the 
attacks  are  of  a  mixed  character — hystero-epilepsy  iviih  combined  crises. 
This  class  of  cases  is  thus  described  by  Charcot : — a.  The  mixed  attack 
is  from  the  outset  epileptiform  hysteria,  b.  The  h3-stexncal  aura  always 
constitutes  a  prominent  symptom.  It  occupies  the  abdomen,  being 
generally  of  long  duration,  and  does  not  affect  the  head  from  the  first, 
or  one  of  the  extremities,  as  takes  place  in  epilepsy  with  aura.  c.  In 
the  convulsive  attack  there  is  at  first  an  epi'Ze^j/v'c  phase— a,  sudden 
shi-iek,  extreme  pallor,  loss  of  consciousness,  a  fall,  distortion  of  the 
features — then  tonic  rigidity  seizes  on  all  the  members.  This  rigidity 
is  rarely  followed  by  the  clonic  convulsions,  brief  in  duration,  limited 
in  oscillation,  predominating  on  one  side  of  the  body.  The  face  may 
become  greatly  tumefied  and  violet-coloured.  There  is  foaming  at  the 
mouth,  and  the  foam  is  sometimes  bloody.  Finally,  general  relaxation 
of  the  muscles  may  follow,  with  coma,  and  stertorous  respiration  durmg 
a  less  or  greater  length  of  time.  d.  To  this  first  ]diase  the  clonic  phase 
succeeds.    Then  all  is  hysteria;  great  gesticulations,  having  a  purposive 
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character,  supervene,  and  sometimes  violent  contortions  are  made, 
■characteristic  of  the  most  various  passions,  such  as  terror  or  hatred. 
At  the  same  time  pai'oxysmal  delirium  bi'eaks  out.  e.  The  termina- 
tion of  the  attack  is  marked  by  sobs,  tears,  laughter,  etc.  These 
different  phases  do  not  always  succeed  each  other  in  so  regular  a 
manner ;  they  get  entangled  occasionally,  and  now  one,  now  the  other 
predominates. 

As  to  the  nature  of  these  hystero-epileptic  seizures,  some  authorities 
regard  them  as  a  mixture  or  combination  of  the  two  complaints — a 
hybrid  composed  half  of  hysteria  and  half  of  epilepsy.  According  to 
another  view,  hysteria  is  the  sole  and  original  disease,  and  the  convul- 
sion, epileptic  in  form,  only  appears  as  an  accessory  element.  This  is 
the  view  which  Charcot  supported,  on  the  following  grounds  : — The 
epileptic  type  is  never  represented  in  the  seizure-fits,  save  in  an  imper- 
fect maimer ;  there  is  never  any  history  of  petit  mal  or  of  epileptic 
vertigo  ;  and  even  when  the  attacks  are  frequently  repeated,  obnubilation 
•of  the  intellect  and  dementia  are  never  the  consequences.  Again,  in 
I'apidly  succeeding  fits  of  true  epilepsy  the  temperature  rises  quickly  to 
a  high  degree,  accompanied  with  serious  symptoms  and  often  followed 
by  a  fatal  termination  ;  whereas  in  hystero-epilepsy  the  temperature 
rarely  exceeds  the  normal  standard,  and  the  general  state  of  the  patient 
is  not  of  a  kind  to  inspire  uneasiness,  even  if  the  fits  are  very  numerous, 
and  continue  for  several  days.  In  this  country  hystero-epilepsy  is 
•certainly  very  much  less  severe  than  in  France,  and  does  not  present 
such  marked  phases. 

It  will  be  convenient  in  this  connection  just  to  allude  to  certain 
curious  nervous  phenomena  occasionally  observed.  1.  Catalepsy. — In 
this  condition  the  will  seems  to  be  cut  off  from  certain  muscles,  and 
whatever  position  the  affected  pai-t  is  j)laced  in— for  instance,  a  limb — 
it  will  remain  fixed  thus  for  an  indefinite  time.  Catalepsy  may  or  may 
not  be  accompanied  with  unconsciousness.  Sensation  is  usually  much 
impaired,  and  may  be  lost.  The  cataleptic  state  is  sometimes  associated 
Avith  organic  disease  of  the  brain  ;  or  witb  serious  organic  visceral 
disease.  2.  Trance. — Here  the  individual  lies  as  if  dead,  being  ghastly 
pale,  circulation  and  respiration  having  almost  ceased.  Persons  in  a 
trance  have  been  "laid  out"  as  dead.  3.  Ecstasy. — The  patient  j)re- 
tends  to  see  visions.  Often  this  is  combined  with  ridiculous  dancing- 
movements,  such  as  are  jsractised  by  certain  religious  communities. 

Diagnosis. — Attention  to  the  characters  described  as  pertaining  to  a 
hysterical  paroxysm,  and  the  circumstances  under  which  it  arises,  will 
usually  enable  it  to  be  distinguished  from  epileptic  and  all  other  kinds 
of  fits.  In  women  the  hysteincal  state  should  always  be  borne  in  mind,  as 
explaining  many  of  the  ailments  of  which  they  complain.  Among  the 
most  important  affections  which  it  may  simulate  are  diseases  of  the 
brain  and  spinal  cord ;  disease  of  tlie  spinal  column ;  peritonitis ; 
abdominal  tumours  ;  laryngitis  ;  and  diseases  of  the  joints.  The  general 
signs  of  hysteria ;  the  absence  of  pyrexia,  or  of  the  characteristic  symp- 
toms belonging  to  the  several  affections  mentioned;  the  peculiar  super- 
ficial nature  of  any  pain  or  tenderness  present ;  the  characters  of  the 
different  kinds  of  paralysis,  as  already  described  ;  and  the  effects  of  the 
administration  of  chloroform,  will  in  most  cases  enable  a  satisfactory 
conclusion  to  be  arrived  at. 

Treatment.— 1.  Of  a  Hysterical  Fit.— Bxxi  little  interference  is 
needed  as  a  rule.    An  important  matter  is  to  get  rid  of  the  numerous 
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officious  and  sympathizing  individuals  who  generally  surround  the 
patient.  bhe  slioukl  be  treated  firmly  but  kindly,  an  endeavour  bein^r 
made  to  gain  her  confidence,  first  ascertaining,  if  possible,  the  cause  of 
the  ht.  Care  must  be  taken  to  prevent  injury,  and  the  clothes  should 
be_ loosened  about  the  neck  and  chest.  If  anything  further  is  demanded, 
affusion  of  cold  water  over  the  face  ;  a  shower-bath  ;  tlie  application  of 
ammonia  to  the  nostrils  ;  or  the  plan  of  closing  firmly  the  nostrils  and 
mouth  for  an  instant,  so  that  the  patient  cannot  breathe,  may  be  resorted 
to.  In  obstinate  cases  a  moderate  faradic  shock  does  no  harm.'  If  any 
medicine  is  needed,  ai-omatic  spirit  of  ammonia  with  valerian  or 
asafoetida,  or  fa?tid  spirit  of  ammonia,  may  be  given.  Charcot  revived 
the  treatment  formerly  adopted,  of  making  firm  pressure  over  the 
ovarian  region  to  check  hysterical  fits,  especially  if  they  are  of  a  severe 
type,  but  this  method  frequently  fails  in  this  country. 

2.  Of  the  Hysterical  State. — The  management  of  persistent  and  con- 
firmed hysteria  is  often  very  difficult.  Mental  and  moral  guidance  is 
most  important,  and  the  patient  should  be  taught  to  look  away  from 
hei-self  and  her  grievances,  and  to  engage  in  some  useful  occupation. 
Any  injurious  habit  must  be  rectified.  Change  of  scene  and  associatioii-s, 
especiallj^  with  travelling,  is  often  \erj  serviceable.  Any  cause  of  dis- 
comfort at  home  or  elsewhere  should  be  removed,  if  possible.  General 
treatment,  directed  to  the  state  of  the  s^'stem  and  of  the  blood,  is  often 
most  beneficial ;  attention  being  also  paid  to  diet,  and  to  the  state  of  the 
digestive  organs.  On  no  account  should  hysterical  patients  be  encoui-aged 
to  take  alcoholic  stimulants.  The  "  Weir-Mitchell "  method  of 
treatment  is  practised  in  certain  severe  cases  of  hysteria.  It 
consists  in  separating  the  patient  entirely  from  her  friends  and  home; 
placing  her  under  a  competent  nurse:  enforcing  absolute  rest  of  body 
and  mind ;  giving  her  a  large  quantity  of  food ;  and  employing  massage 
or  in  some  cases  faradization  of  the  muscles.  This  treatment  is  continued 
for  some  weeks. 

Various  sj-mptoms  often  call  for  intei'ference  in  hysteria.  Pains  in 
different  parts  of  the  body  are  best  relieved  by  belladonna  or  opium 
plasters  or  liniments  ;  that  about  the  joints  by  warm  poultices  or  fomenta- 
tions spi'inkled  with  laudanum.  H^'podermic  injection  of  morphine  may 
be  required.  For  restlessness  and  sleeplessness  one  of  the  bromjdes  is  the 
best  remedy.  Paralysis  must  be  treated  by  electricitj' ;  and  contracture 
counteracted  by  fixing  the  limbs  in  other  positions  by  means  of  splints 
or  other  mechanical  apparatus,  and  by  passive  movements.  If  necessary, 
chloroform  may  be  used  ;  this  agent  may  also  be  employed  to  get  rid  of 
a  "phantom  tumour."  I  have  in  several  instances  known  hysterical 
aphonia  cured  by  appljang  a  small  blister  across  the  larynx,  or  even 
a  strip  of  belladonna  plaster,  these  probably  acting  by  influencing  the 
imagination  of  the  patient.  In  obstinate  cases  the  vocal  cords  may  be 
galvanized  ;  or  the  patient  may  be  charged  with  fi-anklinic  electricity, 
and  sparks  then  taken  from  over  the  larynx.  It  is  questionable  how  far 
such  drugs  as  asafoetida  and  valerian  are  useful  in  hysteria,  when  used 
as  a  means  of  cure,  except  in  being  very  disagreeable  ;  they  are  valuable,, 
however,  as  antispasmodics.  Certain  nervine  tonics  may  be  serviceable  m 
some  cases. 
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CHAPTER  LXXXV. 

HYPOCHONDEIASIS. 

etiology. — The  affection  thus  named  is  in  reality  merely  a  mental 
condition,  characterized  by  inordinate  attention  on  the  part  of  the- 
patient  to  his  own  real  or  supjiosed  bodilj^  ailments  and  sensations. 
Adult  males  of  the  better  class,  who  have  no  occupation,  are  the  usual 
subjects  of  the  complaint,  but  it  is  not  uncommon  to  meet  with  it  in 
lesser  degTces  among  working  men  in  out-patient  hospital  practice. 

Symptoms. — As  a  rule  some  actual  complaint  sets  up  the  hypochon- 
driacal state  originally,  especially  digestive  or  biliary  disorders  ;  venereal 
disease  ;  or  some  acute  illness.  In  other  instances  the  symptoms  are- 
from  the  first  purely  imaginary.  The  precise  symptoms  complained  of 
vary  much,  and  they  are  liable  to  change  from  time  to  time,  or  new 
phenomena  are  added,  for  which  the  hypochondriac  is  ever  on  the  look- 
out. These  patients  generally  present  a  healthy  appearance,  while  they 
sleep  and  perform  their  ordinary  functions  satisfactorily.  In  tyj)ical 
cases  they  go  the  round  of  the  "  doctors  "  if  they  can  afford  it ;  take 
any  araotint  of  physic,  which  they  want  to  be  always  changing,  being 
particularly  anxious  to  try  any  new  remedy  that  becomes  fashionable ; 
are  delighted  to  talk  about  their  ailments,  often  making  use  of  scien- 
tific terms  ;  consult  every  medical  "work  they  can  get  hold  of ;  like  to 
be  examined  again  and  again  ;  and  are  often  themselves  much  addicted 
to  examining  their  pulse,  tongue,  urine,  and  stools.  They  are  very 
particular  about  their  food  and  drink,  and  often  as  to  their  dress  and 
general  "  get  up.'^  Hydropathic  and  similar  establishments,  as  well  as 
districts  famed  for  mineral  waters,  are  favourite  places  of  resort  for 
hypochondriacs.  Their  moral  charactei",  and  their  feelings  towards 
friends  remain  unaltered.  These  cases  are  always  very  difficult  to  im- 
prove, being  frequently  quite  incurable.  Ultimately  they  may  become 
wretched  misanthropes,  and  exclude  themselves  from  all  society.  In 
the  less  pronounced  cases  hypochondriacs  merely  fix  their  attention  on 
one  or  more  symptoms,  and  cannot  be  persuaded  that  these  are  not  due  to 
some  serious  disease.  The  condition  named  agoraphobia  may  be  regarded 
as  a  form  of  hypochondriasis,  in  which  the  patient  dreads  being  out 
in  the  streets  alone,  and  cannot  go  into  the  midst  of  any  public  gathering. 

Treatment. — The  main  point  in  treating  hyjDOchondriacs  is  for  the 
practitioner  to  try  to  acquire  some  mental  contiol  over  them,  and  to  make 
them  believe  in  him,  by  investigating  their  case  properly,  and  showing 
that  he  takes  an  interest  in  and  thoroughly  understands  it.  They  cannot 
be  talked  out  of  their  ailments,  but  kind  and  judicious  reasoning  may 
often  do  much,  and  they  should  be  urged  to  take  off  their  attention  from 
their  symptoms,  to  mingle  in  society,  ti^avel,  or  otherwise  occupy  them- 
selves. Attention  must  be  paid  to  bathing,  exeicise,  and  other  modes  of 
promoting  the  general  health.  The  diet  and  state  of  the  digestive 
organs  should  also  be  regulated.  As  to  medicines,  something  has 
generally  to  be  administered  to  hypochondriacs,  and  the  best  plan  is 
just  to  treat  the  prominent  .symptoms,  taking  care  not  to  give  anythino- 
that  can  do  harm.  It  is  often  very  useful  to  send  such  subjects  to  hydro- 
path  ic  institutions  or  mineral  Spas,  chiefly  on  account  of  the  change  they 
experience,  and  the  society  they  meet. 


1020 


THEORY  AND  PKACTICE  OF  MEDICINE. 


CHAPTER  LXXXVI. 

CHOREA— ST.  VITUS\S  DANCE. 

JEtiology  and  Pathology. — Many  views  have  been  advanced  as  to  the 
nature  of  the  comijlaint  named  chorea,  but  only  the  most  important  of 
these  views  can  be  alluded  to  here. 

No  morbid  appearances  have  yet  been  acknowledged  as  characteristic 
of  chorea.  Dr.  Dickinson  has  described  the  morbid  appearances  ob- 
served in  several  fatal  cases  as  widely-spread  symmetrical  hyperemia 
and  its  consequences,  affecting  the  nervous  centrefs,  but  especially  the 
ganglia  at  the  base  of  the  brain  and  the  spinal  cord,  particularly  the 
upper  part  of  the  latter,  and  the  posterior  and  lateral  portions  of  its  grey 
matter.  The  hypersemia  was  most  marked  in  the  arteries,  and  its  effects 
become  apparent  according  to  the  duration  of  the  disease,  namely, 
htemorrhages,  peri-arterial  exudations  and  degenerations,  and  spots  of 
sclerosis  in  chi-onic  cases.  To  this  increased  V9,scularity  and  its  conse- 
(|uences  Dr.  Dickinson  would  attribute  the  phenomena  of  chorea, 
localizing  the  disturbance  chiefly  in  the  spinal  cord.  He  considers  it  as 
mainly  produced  by  causes  belonging  to  two  classes,  namely,  the  rheu- 
matic condition ;  and  various  kinds  of  irritation,  mental  and  I'eflex,  in 
connection  with  the  nervous  system.  He  regards  the  lesions  as  points 
of  irritation,  calculated  to  excite  nervous  functions  unduly,  and  thus  to 
lead  to  muscular  excitement. 

A  theory  which  was  first  started  by  Kirkes,  and  which  is  supported 
by  Hughlings  Jackson,  Broadbent,  and  others,  attributes  certain  cases 
of  chorea  to  minute  emboli,  which  are  conveyed  from  vegetations  on  the 
valves  of  the  heart,  and  become  lodged  in  the  small  vessels  of  the  con- 
volutions near  the  corpora  striata  and  optic  thalami  ;  or  in  these  centimes 
themselves,  and  other  neighbouring  parts  of  the  brain.  Broadbent 
localizes  the  mischief  in  the  corpora  striata  ;  Jackson  in  the  adjoining 
convolutions.  Bastian  regards  the  plugs  as  being  of  the  nature  of  thi'ombi, 
which  are  formed  of  accumulations  of  white  corpuscles.  As  a  conse- 
quence impaired  nutrition  of  the  affected  nerve-centres  results,  leading 
to  disturbance,  but  not  to  complete  abolition  of  their  functions.  The 
embolic  theory  is  believed  especially  to  apply  to  those  cases  in  which 
chorea  accompanies  acute  rheumWism. 

Another  view  adojDted  with  regard  to  the  pathology  of  chorea  is  that 
it  is  entirely  a  functional  disorder,  affecting  the  motor  centres  of  the 
brain  or  spinal  cord.  Again,  it  has  been  asserted  to  be  of  infective 
origin,  and  due  to  micro-organisms.  The  pathology  of  this  complaint 
is,  however,  still  obscure,  none  of  the  theories  jsut  forward  being 
incontestably  supported  by  facts. 

With  regard  to  the  exciting  causes  of  chorea,  cases  of  this  disease 
come  mainly  under  three  categories,  according  as  they  are  associated 
with  (1)  acute  rheumatism  ;  (2)  some  mental  shock  or  emotional  dis- 
order, especially  a  sudden  fr-ight ;  (8)  an  anaemic  condition  of  the  blood 
and  general  debility.    Each  of  these  demands  brief  consideration. 


CHOREA — ST.  VITUS'S  DANCE. 


1021 


The  relation  of  chorea  to  rheumatism  is  now  g-enerally  recognized,  but. 
different  observers  have  come  to  very  different  conclusions  as  to  the 
frequency  and  importance  of  this  relationship.  Thus  Dr.  Stephen 
Mackenzie,  from  an  analysis  of  seventy-two  cases,  found  "  that  rheuma- 
tism had  pre-existed  in  nearly  half  the  cases,  and  that  there  were  strong 
grounds  for  believing  that  it  had  been  an  antecedent  in  a  very  much 
ilirger  proportion  of  cases."  On  the  other  hand.  Dr.  Sturges  concludes, 
that  "  chorea  has  nothing  to  do  with  rheumatism  in  three-fourths  of  the 
cases ;  "  and  "  that  acute  articular  rheumatism,  although  rare  in  the 
history  of  chorea,  occurs  in  such  association  with  it  as  to  justify  the 
assumption  of  some  direct  relationship  existing  in  a  very  small  proportion 
of  examples,  but  that  no  such  connection  can  be  asserted  on  behalf  of 
rheumatism  generally."  As  this  writer  states,  however,  "  until  we  agree 
upon  the  particular  signs  and  symptoms  which  are  to  be  accepted  as 
valid  evidence  of  rheumatism,  we  have  no  common  factors  to  deal  with, 
and  may  expect  the  remarkable  discrepancies  in  results  which  actually 
appear."  It  is  well-known  that  rheumatism  in  children  often  occurs 
without  any  of  the  usual  prominent  symptoms,  or  that  these  are  very 
slight.  Certainly  there  may  be  endocarditis  or  pericarditis  with 
choreic  symptoms  and  a  high  temperature,  and  no  joint-symptoms.  As. 
already  stated,  embolism  is  supposed  to  be  the  usual  cause  of  chorea 
associated  with  acute  rheumatism. 

Mental  or  psychical  disturbance  is  a  very  common  cause  of  chorea,  and 
fright  is  of  peculiar  fi-equency  in  this  relationship.  Dr.  Sturges  affirms 
that  psychical  disturbance  far  outweighs  all  other  immediate  causes  of 
chorea  put  together ;  and  asserts  that  two-thirds  of  the  cases  analyzed, 
were  due  to  fright,  or  something  allied  to  fright.  This  observer  thinks 
that  there  are  many  causes  of  mental  distress  which  are  not  revealed  in 
the  history  of  the  patients.  Chorea  may,  however,  be  produced  by  other 
emotional  disorders  besides  fright ;  and  it  may  also  be  mentioned  in 
this  connection  that  the  complaint  may  arise  from  imitation,  when 
children  associate  with  others  who  are  suffering  from  it.  This  class  of 
caiises  act  most  readily  upon  those  who  are  weak  and  anaemic. 

In  some  instances  chorea  cannot  be  traced  to  any  definite  cause,  and 
must  be  attributed  merely  to  marked  ansemia  and  general  debility.  The 
complaint  is  referred  by  some  writers  to  a  definite  change  in  the  blood,, 
and  they  consider  that  it  is  allied  to  the  acute  specific  diseases. 

Amongst  individual  causes  to  which  chorea  has  been  attributed  are 
slight  local  disease  or  haemorrhage  in  connection  with  the  nerve-centres  ; 
disease  of  the  cerebral  vessels ;  injury  to  the  head  or  to  some  local 
nerve  ;  reflex  irritation  from  different  sources,  such  as  worms  or  painful 
dentition ;  masturbation ;  menstrual  derangements ;  and  pregnancy. 
It  is  most  likely  to  occur  in  the  first  pi'egnancy,  and  may  commence  at 
any  period,  but  most  frequently  during  the  third  month.  The  attack  is 
usually  severe,  and  may  be  accompanied  by  mania. 

There  are  some  important  predisposing  causes  of  chorea,  namely,  the 
female  sex  ;  early  age,  especially  from  5  to  15  ;  the  period  of  sexual 
development ;  hereditary  tendency  to  various  neuroses  ;  a  nervous  tem- 
perament probably,  and  Dr.  Sturges  has  shown  that  whooping-cough 
has  more  than  double  the  frequency  in  choreic  children  that  it  has  "in 
others  ;  bad  living  and  unfavourable  hygienic  conditions,  with  consequent 
imperfect  nutrition  ;  a  recent  attack  of  some  acute  lowering  illness  ;  and 
a  damp  or  cold  climate  or  season.  Anomalous  choreiform  movements 
may  occur  at  any  period  of  life,  in  connection  with  various  or"-anic 
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■cerebral  diseases.    Certain  disordered  movements  observed  in  children 
.and  also  in  adults,  are  merely  the  result  of  a  bad  habit,  such  as  frequent 
■closure  ot  the  eye-lids,  or  twitching  of  the  mouth. 

Symptoms.—  Cliorea  is  characterized  by  peculiar  persistent  involuntarv 
moveinentsof  various  muscles,  partaking  of  the  character  of  clonic  spasms- 
with  loss  of  control  over  voluntary  actions,  the  influence  of  the  will  over 
the  muscles  being  diminished,  while  co-ordinating  power  is  also  impaired 
The  complaint  generally  runs  a  definite  course,  though  of  variable 
duration  ;  the  symptoms  setting  in  gradually  ;  reaching  their  height  in 
about  two  or  three  weeks,  at  which  they  remain  more  or  less  stationary 
for  a  variable  time  ;  and  then  subsiding.  Sometimes,  however  chorea 
persists  as  a  chronic  condition.  The  first  signs  Avhich  attract  notice  are 
that  the  patient  seems  restless  and  fidgety,  cannot  keep  quiet,  jerks  one 
of  the  limbs  about  occasionally,  halts  or  drags  one  of  the  legs  in  ^valk- 
ing,  makes  grimaces,  performs  various  acts  awkwardly,  or^drops  and 
breaks  things.  Dr.  Sturges  gives  the  following  as  the  order  in  which 
the  several  muscular  groups  yield  to  chorea The  hands  most,  the  right 
hand,  the  left  arm,  the  face,  the  left  hand,  the  arms,  the  right  arm,  the 
legs,  the  left  leg,  the  right  leg.  He  concludes  that  "  the  muscles  chiefly 
affected  by  chorea  are  the  same  which  are  devoted  to  the  higher  intel- 
lectual uses,  and  such  as  children  have  but  imperfectly  acquired  the  use 
of;"  and  "hence  the  parts  selected  by  chorea  are  not  those  which  depend 
upon  a  common  motor  centre,  but  those  which  habitually  combine  in 
purposeful  and  emotional  movements." 

The  phenomena  of  chorea,  when  the  disease  is  established,  are  very 
characteristic.     The  term  "  insanty  of  the  mu.scles"  has  been  appropri- 
ately applied  to  the  absurd,  disorderly,  involuntaiy  movements  which 
are  observed.    Asa  rule  they  are  moderate  in  intensity,  and  not  pain- 
ful; they  exhibit  great  variety  in  combination,  being  not  mere  jerks  of 
the  muscles,  but  more  like  restless  movements  indicating  complex  co- 
ordinations, and  often  conveying  an  idea  of  purpose  or  design.  The 
head  is  moved  about  in  various  directions  ;  the  face  exhibits  all  sorts  of 
ridiculous  smiles,  frowns,  and  grimaces;  the  tongue  is  often  thrust  out 
and  coiled  and  then  withdrawn  again,  or  pushed  into  the  cheek,  or  drawn 
into  the  throat,  as  if  an  attempt  were  being  made  to  swallow  it.  The 
shoulders  are  jerked  up  and  the  arms  thrown  about,  while  various 
fidgety  movements  are  carried  on  with  the  hands  and  fingers.    The  legs 
are  frequently  unaffected,  being  in  all  cases  much  less  disturbed  than 
the  arms.    Respiratory  movements  are  infrequent,  jerky,  and  irregular, 
the  natural  relations  of  the  abdominal  and  thoracic  movements  being 
perverted  during  breathing  ;  sometimes  there  is  a  dry  nervous  cough  or 
grunting  sound.    It  does  not  often  happen  that  the  muscles  of  the  trunk 
seem  to  be  much  affected,  but  choreic  patients  are  usually  unable  to  sit 
or  lie  quietly  for  any  length  of  time.    The  muscles  of  the  larynx  are 
rarely  implicated,  those  of  the  pharynx  never.    Very  commonly  these 
involuntary  movements  commence  and  are  more  marked  on  one  side 
than  the  other;  or  they  may  be  entirely  unilateral — hemichorea ;  or  even 
confined  to  one  limb.    They  are  much  intensified  by  attention  being 
directed  to  them,  as  well  as  under  the  influence  of  emotion.    A  strong 
effort  of  the  will  or  a  deep  inspiration  may  temporarily  control  them, 
but  they  become  worse  afterwards.    During  sleep  they  cease,  but  may 
be  excited  under  the  influence  of  dreams. 

The  want  of  control  over  the  voluntary  movements  is  seen  in  every 
act  which  the  patient  performs,  such  as  walking,  holding  out  the  hand. 
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putHno-  anytliing  to  the  mouth,  eating  or  drinking,  smilmg,  attempting 
to  take  hold  of  or  to  carry  any  object,  which  is  generally  allowed  to  fall 
or  is  thrown  down.  Articulation  is  commonly  indistinct  and  jerky. 
Micturition  mny  be  difficult,  on  account  of  the  jerking  of  certain 
muscles.  The  sphincters  are  never  affected.  The  muscles  are  m  a  state 
of  decided  weakness,  amounting  to  slight  paresis.  A  sense  of  fatigue 
and  nervous  exhaustion  is  usually  experienced;  while  aching  ni  the 
limbs,  headache,  and  pains  in  the  back  are  often  complained  of.  The 
expression  seems  to  point  to  some  degree  of  mental  defect,  but  this  is 
mainly  due  to  the  movements  of  the  muscles  of  the  face,  though  in 
many  cases,  especially  if  the  disease  is  of  long  duration,  the  intellectual 
faculties  become  somewhat  obscured. 

The  general  health  is  almost  always  below  par,  ansemia  being  often  a 
prominent  feature  in  cases  of  chorea.  Temperature  is  normal  unless  the 
disease  is  associated  with  some  pyrexia!  condition.  The  digestive  organs 
are  out  of  order  in  many  cases.  The  urine  is  usually  concentrated  at 
first;  contains  excess  of  urea;  and  frequently  deposits  urates  abun- 
dantly, as  well  as  oxalates  and  phosphates  sometimes. 

The  state  of  the  heart  in  chorea  requires  special  consideration.    In  all 
cases  of  chorea  it  is  desirable  to  examine  this  organ  every  day,  if  practi- 
cable.   There  are  differences  of  opinion  as  to  the  cardiac  phenomena 
observed  in  this  disease,  as  well  as  with  regard  to  their  explanation. 
Dr.  Sturges  states  that  the  commone.st  heart  symptom  is  increased 
frequency.    In  many  cases  the  cardiac  action  is  easily  disturbed,  and  it 
may  be  irregulai".     With  regard  to  the  physical  signs,  in  a  certain  pro- 
portion of  cases  the  heart-sounds  are  merely  modified,  and  there  is  no 
distin:;t  murmur.    The  most  frequent  and  important  sign,  however,  is  a 
mtirmur  of  some  kind,  and  Dr.  Stephen  Mackenzie  found  that  this  was 
present  in  54'26  per  cent,  of  the  cases  analyzed  by  him.    The  murmur 
infinitely  most  common  is  mitral  systolic,  but  occasionally  a  double 
murmur  is  heard  in  connection  with  the  mitral  orifice,  and  still  more 
rarely  it  is  simply  prtBsystolic.     Sometimes  thei^e  is  a  basic  systolic 
murmur.    In  markedly  antemic  cases  the  usual  htemic  bruits  are  audible. 
With  i"egard  to  the  explanation  of  the  murmurs,  and  the  mitral  systolic 
murmur  more  especially,  in  a  large  proportion  of  cases  they  are  due  to 
organic  mischief  from  endocarditis,  and  are  pei-sistent.    This  is  generally 
believed  to  be  of  a  rheumatic  nature ;  and  in  fatal  cases  of  chorea, 
post-mortem  examination  has  usually  demonstrated  the  existence  of 
definite  morbid  conditions  accounting  for  the  murmur.    In  some  cases, 
however,  mitral  systolic  murmur  is  not  associated  with  organic  mischief , 
but  is  an  inorgatiic  murmur,  and  different  explanations  have  been  given 
•of  the  regurgitation  under  these  circumstances.    Thus  it  has  been 
attributed  to  irregular  or  spasmodic  action  of  the  rausculi  papillares  ;  to 
fatigue-paresis  on  the  part  of  these  mu.scles,  so  that  the  valves  do  not 
close  properly;  or  to  a  weakened  condition  of  the  cardiac  muscular 
walls,  so  that  temporary  dilatation  occurs,  with  consequent  enlargement 
of  the  mitral  orifice,  which  permits  regurgitation.  It  is  also  supposed  that 
in  some  instances  a  murmur  may  disappear,  owing  to  recent  lymph  being 
washed  away  or  absorbed.    Dr.  Sturges  does  not  attribute  the  cardiac 
mischief  usually  to  acute  rheumatism,  but  to  the  fact  that  chorea 
affects  the  heart  along  with  other  muscles  which   ai-e  influenced  by 
■emotion.    Dr.  Dickinson  has  advanced  the  opinion  that  endocarditis 
may  be  the  consequence  of  chorea,  being  brought  about  by  the  irregular 
action  of  the  heart. 
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Cases  of  cliorea  are  occasionally  met  with  in  which  the  symptoms 
present  an  extremely  acute  and  aggravated  character,  the  spasmodic 
movements  being  excessively  violent  and  constant,  and  extending 
throughout  the  body.  The  patient  is  unable  to  swallow  or  to  perform 
any  voluntary  act,  and  becomes  greatly  distressed  and  exhausted,  sleep 
being  rendered  impossible.  Death  ensues  if  the  movements  do  not 
abate,  often  preceded  by  adynamic  symptoms,  delirium,  or  coma,  but  the 
intellect  may  be  clear  almost  to  the  last.  Two  such  fatal  cases,  occurrinr^ 
an  girls  about  the  period  of  puberty,  came  under  my  notice  many  years 
ago,  and  it  is  at  this  period  that  these  violent  attacks  are  usually 
noticed;  similar  attacks  have,  however,  been  observed  in  connection  with 
parturition. 

Diagnosis.— The  symptoms  of  well-marked  chorea  are  so  charac- 
teristic, that  it  is  scarcely  possible  to  make  a  mistake  in  diagnosis,  and 
therefore  no  special  remarks  need  be  made  on  this  subject. 

Prognosis. — Chorea  almost  always  terminates  in  recovery,  except 
when  it  assumes  the  severe  form  alluded  to  above.  No  definite  opinion 
as  to  duration  should  be  given.  The  circumstances  favourable  to  a 
speedy  recovery  are  that  the  disease  is  due  to  some  condition  which  is 
amenable  to  treatment;  that  such  treatment  is  commenced  at  an  earlv 
period;  and  that  the  patient  can  be  placed  under  proper  sanitary  con- 
ditions. The  danger  of  the  development  of  some  cardiac  complication 
should  always  be  borne  in  mind,  witli  the  establishment  of  permanent 
heart-mischief.  Chorea  greatly  increases  the  danger  from  acute  rheu- 
matism. 

Treatment. — It  is  difficult  to  estimate  the  value  of  remedies  in  the 
treatment  of  chorea,  as  the  complaint  usually  tends  towards  spontaneous 
cure.    The  indications  which  should  be  primarily  attended  to  are : — 
1.  To  get  rid  of  any  obvious  causes  which  have  oi^iginated  the  complaint, 
as  well  as  of  any  reflex  disturbance.    2.  To  regulate  carefully  the  diet 
and  the  state  of  the  digestive  organs,  esjDecially  maintaining  a  free  action 
of  the  bowels.    3.  To  improve  the  general  health  and  quality  of  the 
blood,  by  nutritious  food ;  proper  hygienic  conditions ;  change  of  air ; 
cold  or  tepid  bathing,  or  the  douche,  especiall}^  applied  over  the  back, 
with  friction  afterwards ;  and  the  administration  of  some  preparation  of 
iron,  particularly  if  tlie  patient  is  ana3mic.    Many  cases  do  remarkably 
well  under  the  use  of  ferruginous  preparations,  especially  the  peroxide, 
tincture  of  perchloride,  ammonio-citrate,  or  carbonate.    A  great  many 
supposed  specifics  have  been  introduced  for  the  cure  of  chorea,  the  chief 
of  these  including  salts  of  ziue  ;  liquor  arsenicalis ;  tincture  of  bella- 
donna ;  conium  juice  ;  hydrate  of  chloral  ;  tincture  of  cannabis  indica  ; 
hyjjophosphites  ;  Calabar  bean  in  the  form  of  powder,  extract,  or  tincture  : 
a  combination  of  morphine  with  str^'chnine  ;  physostigmine  ;  and  chloro- 
form by  inhalation  twice  or  thrice  daily.    Judging  from  personal  ex- 
perience, I  do  not  think  that  any  one  of  these  remedies  is  applicable  for 
all  cases,  but  one  or  other  of  them  may  be  found  of  service  in  different 
instatices.    The  application  of  ice  to  the  spine  ;  the  passage  of  a  slight 
constant  galvanic  current  along  this  region  ;  and  subcutaneous  injection 
of  curare,  are  among  other  special  modes  of  treatment  Avhich  have 
been  advocated.    The  movements  may  often  be  diminished  by  proper 
discipline,  and  are  greatly  improved  by  gymnastic  exercises.  When 
chorea  comes  under  treatment  in  its  veiy  early  stage,  some  practitioners 
believe  that  they  can  check  its  course  by  exciting  a  free  action  of  the 
skin  by  means  of  warmer  hot-air  baths,  followed  by  saline  medicines,  or 
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"by  small  closes  of  tartar  emetic.  Others  employ  emetics  at  the  outset. 
Should  sleep  be  much  disturbed,  some  hypnotic  must  be  given.  If  the 
movements  are  rery  severe,  it  will  be  well  to  let  the  patient  sleep  on  an 
air-bed  or  water-bed.  Chorea  complicating  acute  rheumatism  usually 
needs  no  special  treatment.  Those  dangerous  cases  in  which  the  move- 
ments are  extremely  violent  are  but  little  amenable  to  any  treatment. 
Inhalation  of  chloroform;  subcutaneous  injection  of  morphine,  or, 
perhaps,  of  curare ;  and  abundant  support  of  the  patient,  enemata  being 
employed  if  necessary,  seem  to  me  the  most  reliable  measures  to  be 
adopted  in  such  cas6s.  Drs.  Goodhart  and  Phillips  have  treated  success- 
fully some  cases  of  acute  chorea  by  massage  and  free  administration  of 
nourishment. 


CHAPTER  LXXXVII. 
TETANY. 

The  complaint  named  tetany  is  a  form  of  neurosis,  attended  with  idio- 
pathic muscular  spasms,  which  has  come  into  prominence  in  modern 
times,  and  which  therefore  calls  for  brief  notice. 

JEtiology  and  Pathology. — The  causation  of  tetany  is  very  un- 
certain, and  it  cannot  be  traced  to  any  definite  lesions  in  any  part  of  the 
nervous  system.  The  two  sexes  suifer  about  equally;  and  the  complaint 
occurs  at  all  periods  of  life,  from  infancy  upwards,  but  is  most 
•common  in  early  childhood  and  in  early  adult  life.  It  seems  to  be 
much  more  prevalent  in  France  than  in  England.  The  neurotic  tempera- 
ment predisposes  to  tetany ;  as  well  as  constitutional  disturbance  or 
general  weakness  from  various  causes,  such  as  bad  feeding,  dentition, 
■  acute  diseases,  chronic  diarrhoea,  rickets,  the  establishment  of  menstrua- 
tion, pregnancy,  or  excessive  lactation.  The  chief  exciting  causes  of 
tetany  are  said  to  be  emotional  disturbance ;  exposure  to  cold  and 
damp  ;  and  diarrhoea.  Dr.  Abercrombie  has  shown  that  the  affection 
may  be  associated  with  rickets.  It  may  also  be  produced  by  involun- 
tary imitation,  having  in  this  way  spread  extensively  in  a  girls'  school. 
Nothing  definite  is  known  as  to  the  pathology  of  tetany,  but  it  is 
regarded  as  a  functional  disorder  of  the  central  nervous  system,  especially 
the  spinal  cord,  attended  with  increased  irritability. 

Symptoms. — Tetany  is  characterized  by  tonic  spasmodic  contractions 
of  certain  muscles  ;  of  a  painful  character;  varying  much  in  extent,  but 
usually  commencing  in,  and  being  often  limited  to,  the  hands  and  fore- 
ar-ms,  though  in  other  cases  extending  to  the  lower  extremities,  and  to 
other  parts  of  the  body  ;  usually  bilateral ;  differing  considerably  in  dura- 
tion and  intensity,  being  often  intermittent ;  and  unattended  with  loss 
of  consciousne.ss. 

The  symptoms  usually  begin  with  abnormal  sensations,  such  as 
numbness  and  tingling,  or  actual  pain,  in  the  fingers  or  in  the  hands  and 
forearms.  Very  speedily  the  spasmodic  movements  set  in,  commencing 
with  contraction  of  one  or  more  fingers,  chiefly  induced  by  attempts  to 
u.se  them.  They  extend  upwards,  and  the  following  appearances  are 
thus  produced.    The  fingers  are  usually  drawn  together  in  the  form  of  a, 
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cone,  but  the  ring-  and  middle  fingers  are  sometimes  separated;  tliey 
are  slightly  flexed  at  the  metacarpo-phalangeal  joints,  but  otherwise 
extended.  The  thumbs  are  strongly  adducted,  or  bent  into  the  palm, 
their  terminal  joints  being  extended  ;  rarely  the  fingers  are  flexed  over 
them.  The  wrists  are  usually  somewhat  flexed,  and  the  hands  tilted 
towards  the  ulnar  side.  In  some  cases  the  forearms  are  semiflexed,  the 
upper  arms  adducted,  and  the  hands  crossed  upon  the  abdomen.  In  the 
lower  extremities  the  symptoms  commence  with  tingling  and  numbness 
in  the  toes,  which  then  become  strongly  flexed  towards  the  sole,  and 
drawn  together,  the  great  toes  being  generally  drawn  under  them, 
occasionally  extended.  The  dorsum  of  the  foot  is  arched,  and  the  heel 
drawn  up  ;  while  the  legs  and  thighs  are  extended.  The  spasms  may 
extend  in  severe  cases  to  the  muscles  of  the  back  of  the  neck,  these  of 
the  chest  and  abdomen,  the  facial  muscles,  those  of  mastication  and 
articulation,  the  diaphragm,  and  the  larynx.  Hence  the  jaws  may  be 
firmly  clenched,  speech  much  embarrassed,  and  respiration  seriously 
interfered  with. 

The  extent  of  the  spasms  varies  considerably  in  different  cases,  being 
in  some  instances  quite  localized,  in  others  widely  distributed.  The 
lower  extremities  are  often  affected  after  the  upper,  or  all  the  limbs  are 
attacked  in  succession  or  simultaneously ;  and  the  spasms  may  subside 
in  the  limbs  as  they  invade  the  trunk.  The  affected  muscles  feel 
rigid,  resist  passive  extension,  and  when  the  extension  is  discontinued 
they  resume  their  contracted  state.  They  sometimes  present  fibrillar 
tremblings.  An  important  fact  in  diagnosis  is  that  the  spasms  continue 
during  sleep.  Trousseaa  affirmed  that  they  relaxed  under  chloroform, 
but  Dr.  Abercombie  did  not  find  it  so  in  his  cases.  Trousseau  observed 
that  the  spasms  could  be  excited  by  compressing  the  affected  parts, 
either  in  the  direction  of  their  principal  nerve-trunks,  or  over  their 
blood-vessels,  so  as  to  impede  the  venous  or  arterial  circulation.  The 
application  of  cold  frequently  arrests  them  temporarily.  Dr.  Aber- 
crombie  noticed  a  peculiar  "facial  irritability  in  children  affected  with 
tetany."  If  the  finger  be  drawn  across  the  facial  nerve,  the  orbiculai'is 
palpebrarum  of  the  same  side  contracts,  and  in  some  cases  also  the 
levator  anguli  oris  et  al^  nasi.  This  phenomenon  is  often  more  marked 
on  one  side  than  the  other. 

The  spasms  of  tetany  occur  in  paroxysms,  usually  intermittent,  not 
uncommonly,  however,  and  especially  in  children,  only  presenting 
remissions."  The  attacks  last  from  a  few  minutes  to  an  hour  or  two  or 
longer,  but  seldom  over  twelve  hours ;  and  they  come  on  at  intervals, 
I'anging  from  an  hour  or  two  to  some  days  or  weeks.  The  entire 
duration  of  the  complaint  may  be  only  a  few  days,  but  more  commonly 
it  lasts  for  several  Aveeks  or  months,  owing  to  the  occurrence  of 
relapses. 

The  spasms  are  painful  in  themselves,  and  the  pain  is  aggravated  by 
any  attempt  to  overcome  them  by  extension.  Severe  pain  may  also  be 
felt  along  the  nerve-trunks,  and  there  may  be  some  diminution  of  sensi- 
bility in  the  affected  parts.  Towards  the  termination  of  an  attack  for- 
mication and  other  abnormal  sensations  are  often  experienced.  Erb 
states  that  there  is  increase  of  electric  excitability  in  the  peripheral 
nerves  to  both  the  constant  and  induced  currents,  but  not  in  the  facial 
nerves.  CEdema,  redness,  and  pain  are  not  uncommonly  observed  in 
children  on  the  backs  of  the  hands.  Rheumatic  inflammation  of  joints 
is  said  to  occur  occasionally.    Di'.  Abercrombie  states  that  laryngismus 
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is  frequently  associated  with  tetany  in  cliildren.  Tbere  is  never  any  loss 
of  couscioasuess.  When  the  spasmodic  attacks  are  very  severe,  slight 
])yrexia  is  observed,  with  a  rapid  pulse  and  furred  tong'ue. 

Tetany  is  often  a  slight  and  temporary  disorder,  and  even  in  prolonged 
cases  recovery  usually  takes  place,  the  paroxysms  becoming  by  degrees 
less  frequent  and  severe.  A  fatal  result  has  occurred  in  exceptional 
instances,  either  from  asphyxia,  from  prolonged  duration  of  the  com- 
plaint, cr  from  implication  of  the  medulla  oblongata. 

Treatment. — The  chief  indications  in  the  treatment  of  tetany  seem 
to  be  to  get  rid  of  any  obvious  exciting  cause ;  to  improve  the  general 
health  ;  and  to  attend  to  any  special  constitutional  disorder,  such  as 
rickets.  Regular  and  sound  sleep  is  of  much  importance ;  and  the 
nervous  system  needs  due  attention.  Tonics  are  often  of  much  sei'vice. 
The  chief  s]3ecial  drugs  which  have  been  recommended  for  tetany  are 
bromides,  chloral,  opium,  valerian,  musk,  and  conium.  Electricity  is 
not  of  much  service,  but  the  constant  current  answers  best.  Baths  have 
not  proved  useful. 


CHAPTER  LXXXVIII. 
ALCOHOLISM. 

iEtiology. — The  injurious  effects  produced  upon  the  system  by  the  abuse 
of  alcohol  are  but  too  well-known.  They  are  the  result  of  its  direct 
irritant  action ;  of  its  influence  on  the  vaso-motor  nerves ;  of  the  circula- 
tion of  its  own  poisonous  elements,  or  of  those  derived  from  its  decom- 
position, through  the  various  organs  and  tissues ;  and  of  its  interference 
with  tissue-metamorphosis,  oxygenation,  and  nutrition.  The  exact  effects 
will  depend  on  the  nature,  quantity,  and  strength  of  the  stimulant 
indulged  in.  Spirits  do  by  far  the  greatest  harm,  especially  when  taken 
in  frequent  drams,  strong,  and  on  an  empty  stomach.  Alcoholism  is 
most  frequent  in  males ;  and  in  those  who  from  their  occupation  are 
exposed  to  intemperance,  such  as  draymen,  potmen,  or  cabmen,  or  whose 
calling  is  a  lonely  or  a  sedentary  one.  It  is  also  predisposed  to  by 
various  conditions  which  depress  the  nervous  energy,  such  as  working 
or  sleeping  in  a  hot  or  vitiated  atmosphere ;  excessive  mental  work  ; 
anxiety  or  worry  ;  or  excessive  venery.  Persons  who  suffer  severe  pain, 
and  hysterical  individuals  are  very  likely  subjects  to  drink  to  excess. 
In  not  a  few  instances  there  seems  to  be  a  hereditary  tendency  to 
alcoholism,  or  to  some  neurosis,  such  as  epilepsy  or  mania. 

Symptoms. — Cases  of  alcoholism  may  be  clinically  ai'ranged  under  the 
following  groups: — 1.  Acute  alcoholic  poisoning,  the  symptoms  being 
those  of  narcotic  poisoning.  2.  Delirium  tremens.  3.  Chronic  alcoholism. 
4.  Acute  mania,  in  which  the  patient  is  extremely  violent  and  dangeroiis, 
and  has  a  fixed  delusion.  5.  Acute  melancholia,  with  suicidal  tendency. 
6.  Oinomania,  where  there  is  a  constant  craving  for  drink,  which  breaks 
out  at  intervals  into  an  uncontrollable  propensity,  the  moral  sense  being 
entirely  deadened,  so  that  the  subjects  of  this  condition  will  do  anything 
in  order  to  obtain  drink.  Only  delirium  tremens  and  chronic  alcoholism 
can  be  specially  considered  here. 
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Delirium  Tremens.— This  condition  may  come  on  under  tlie  following 
circumstances  : — 1.  From  raei-e  excessive  drinking  in  a  temj)ei-ate  person. 

2.  An  individual  who  is  accustomed  to  drink  freely  gets  very  drunk. 

3.  A  tippler,  who  without  being  actually  drunk  is  always  more  or  less 
saturated  with  alcohol,  experiences  some  slight  disturbance,  especially 
of  a  traumatic  kind,  or  has  an  acute  illness ;  delirium  tremens  occa- 
sionally breaks  out  in   such  persons  without   any   apparent  cause. 

4.  From  deprivation  of  proper  food,  with  modei'ate  indulgence  in  stimu- 
lants. 5.  In  consequence  of  suddenly  cutting  off  the  supply  of 
stimulants  from  an  individual  who  has  been  accustomed  to  drink  freely, 
especially  if  old  or  debilitated.  6.  As  the  result  of  inhalation  of  fumes 
from  a  distillery,  it  is  said  (?). 

Generally  delirium  tremens  is  preceded  by  premonitory  indications, 
especially  disturbed  sleep  or  absolute  insomnia;  general  discomfort 
and  feebleness  ;  agitation  and  tremulousness  ;  mental  confusion  and 
inability  to  fix  the  attention;  timidity  and  lowness  of  spirits.  The 
alimentary  canal  is  commonly  disordered,  as  evidenced  by  anorexia, 
foul  tongue  and  breath,  unpleasant  taste,  and  constipation,  with  un- 
healthy stools. 

The  actual  symptoms  of  delirium  tremens  are  usually  very  charac- 
teristic.   The  patient  is  either  quite  sleepless,  or  only  obtains  short  un- 
easy dozes.    The  mind  is  in  a  state  of  general  confusion,  restlessness, 
and  excitement,  and  though  it  may  be  possible  to  attract  the  attention 
of  the  patient  for  a  moment,  and  to  obtain  a  sensible  answer  to  a 
question,  he  speedily  wanders  oif,  talking  ramblinglj-  and  incoherently, 
there  being  a  kind  of  busy  delirium.    A  variety  of  mental  delusions, 
illusions,  and  hallucinations  usually  exist,  the  patient  fancying  he  sees 
or  hears  all  sorts  of  objects  and  sounds,  often  of  a  hideous  character; 
or  distorting  in   his  imagination  what   he  does  see  and  hear  into 
strange  and  hoi'rible  forms  and  noises.    These  delusions  are  generally 
transient  and  changeable,  but  occasionally  the  patient  fixes  upon  one, 
and  reasons  about  it.    Further,  the  mental  condition  is  one  of  combined 
irritability,  marked  cow\ardice,  sense  of  dread,  and  suspicion.   The  patient 
has  an  anxious,  wandering  expression,  and  looks  upon  everybody  around 
with  terror  and  distrust,  imagining  that  they  are  trying  to  poison  or 
otherwise  injure  him  ;  or  fears  lest  he  may  do  an  injury  to  himself, 
and  has  a  great  sense  of  alai^m  as  to  what  is  going  to  happen.  These 
feelings  may  culminate  in  fits  of  violent  mania,  attended  with  extreme 
muscular  effort  and  a  wild  expression,  the  patient  trying  to  injure  those 
around,  to  jump  out  of  the  window,  or  to  do  various  obher  acts  Avith  the 
view  of  escaping  from  some  imaginary  enemy.    There  is  usuallj'-  no 
complaint  with  reference  to  the  head.    Creeping  sensations  over  the 
skin  and  other  parassthesias  are  common,  and  the  patient  often  fancies 
he  sees  or  feels  horrible  insects  crawling  over  him.    The  prominent 
symptoms  connected  with  the  muscular  system  are  restlessness,  car- 
phology.  and  gener-al  tremors,  the  latter  being  especially  observed 
in  the  hands  and  tongue.    After  fits  of  violence  the  patient  is  much 
exhausted  and  pi-ostratcd.    The   pupils   are   generally   dilated  and 
sluggish. 

Tlie  important  pxiriiisic  symptoms  in  delirium  tremens  are  pi-ofusc 
perspiration,  usually  with  little  or  no  fever,  the  sweat  having  often  a 
very  disagreeable  smell,  the  skin  feeling  moist  and  clammy,  especially 
that  of  the  palms,  or  being  even  di-enched  :  a  weak,  large  and  soft,  or 
small  and  frequent  pulse,  the  sphygmographic  tracing  often  exhibiting 
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marked  dicrotism  ;  and  disorder  of  the  alimentary  canal,  as  indicated  hy 
foulness  of  the  month  and  tongne,  which  are  covered  with  sticky  mucus, 
peculiarly  unpleasant  breath,  complete  loss  of  appetite,  much  thirst, 
nausea  but  rarely  vomiting,  and  constipation  with  oJfensive  stools.  The 
urine  is  sometimes  much  diminished  in  quantity,  and  is  deficient  in  phos- 
phates and  urea,  but  often  deposits  urates  on  standing.  lu  exceptional 
cases  of  delirium  tremens  there  is  severe  pyrexia,  the  temperature  rapidly 
rising  to  105°,  or  even  to  108°  or  109°. 

Recovery  is  in  many  cases  of  delirium  tremens  preceded  by  restoration ' 
of  sleep,  but  this  does  not  always  lead  to  a  favourable  termination. 
In  fatal  cases  typhoid  symptoms  frequently  set  in,  with  a  dry  brown 
tongue,  sordes  on  the  teeth,  and  low  nervous  phenomena,  such  as 
muttering  delirium,  epileptiform  convulsions,  and  coma.  Pneumonia  or 
some  other  inflammatory  complication  may  also  arise.  Sometimes  death 
results  from  sudden  collapse. 

Chronic  Alcoholism. — Various  grades  of  this  condition  are  of 
common  occurrence.  Its  ordinary  signs  may  be  summed  up  as  follows  : — 
1.  Nervous  phenomena.  These  include  muscular  restlessness  and  fidgeti- 
ness, culminating  in  tremors,  beginning  in  the  limbs,  at  first  slight  and 
controlled  by  an  effort  of  the  will,  but  afterwards  becoming  more  marked 
and  constant,  being  worse  in  the  moimings,  and  then  diminished  by  food 
and  drink ;  insomnia,  or  vei"y  disturbed  and  unrefreshing  sleep  with 
terrifying  dreams  or  night-mare;  diffused  dull  pain  or  heaviness  in  the 
head,  and  sudden  attacks  of  vertigo ;  disorders  of  the  special  senses,  as 
evidenced  by  photopsia  or  musciB  volitantes,  and  noises  in  the  ears  ; 
mental  distiirbance,  indicated  in  the  early  period  by  mental  disquietude, 
uncertainty  of  purpose  and  inability  to  fix  the  attention,  indecision  of 
character,  a  vague  sense  of  dread,  or  fits  of  violent  temper  ;  later  on  by 
impairment  of  the  mental  faculties,  in  some  cases  very  marked,  the 
patient  having  horrible  visions  or  delusions  as  to  people  plotting 
his  ruin,  and  exhibiting  great  cowardice  with  loss  of  moral  power,  and 
a  particular  tendency  to  tell  falsehoods  about  drink ;  impairment 
of  muscular  co-ordination,  which  explains  the  sensation  sometimes 
experienced  by  the  patient,  as  if  he  were  going  to  fall  down 
a  precipice  when  walking  on  firm  ground.  2.  General  appearance. 
The  signs  coming  under  this  head  are  more  or  less  obesity  or 
emaciation,  the  former  being  chiefly  observed  in  beer-drinkers, 
the  latter,  which  may  be  extreme,  in  spirit-drinkers  ;  flabbiness  or  a 
bloated  aspect  of  the  features,  with  red  and  wateiy  eyes,  yellowness  of 
the  conjunctivsE  from  fat  or  jaundice,  and  often  redness  or  a  purple  colour 
of  the  face,  with  enlarged  vessels,  especially  about  the  nose  and  cheeks, 
or  acne.  3.  Disorder  of  the  alimentary  canal,  indicated  by  total  anorexia 
or  disgust  for  food,  especially  in  the  mornings,  the  patient  often  making 
tliis  an  excuse  for  taking  stimulants  in  order  to  "  keep  up  "  the  system'; 
thick  dirty  furring  of  the  tongue  as  a  rule,  but  not  always  ;  dryness  and 
cracking  of  the  lips  ;  catarrh  of  the  pharynx ;  peculiar  and  disgusting- 
foulness  of  the  breath ;  severe  morning  nausea  or  actual  sickness ; 
irregularity  of  the  bowels,  with  foetid  stools  ;  and  occasionally  serious 
hasmorrhage  from  the  stomach  or  bowels.  4.  Symptoms  due  to  organic 
visceral  lesions  and  to  degenerative  changes.  These  have  be^en  pointed  out 
in  previous  chapters,  and,  as  already  stated,  there  is  miTch  difl'erence  of 
opinion  as  to  the  influence  of  alcohol  in  their  production.  There  can 
be  no  doubt  as  to  the  direct  effect  of  strong  spirits  upon  the  mucous 
membrane  of  the  alimentary  canal,  and  especially  upon  that  of  the 
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stomach,  these  agents  inducing  congestion,  chronic  inflammation,  libroid 
changes,  and  glandular  degeneration  ;  or  that  alcoholic  abuse  tends  to 
lead  to  fibroid  and  fatty  degeneration,  with  atrophj^,  of  various  organs  and 
tissues,  including  the  nerve-centres. 

In  very  advanced  cases  of  ch  I'onic  alcoholism  still  more  grave  noi'vous 
symptoms  are  met  with,  such  as  absolute  dementia;  signs  of  pei-iphoj'al 
neuritis;  extreme  muscular  trembling,  simulating  pni-alysis  agitans  ; 
genei'al  muscular  weakness  ;  paralysis  or  ataxia ;  epilejitiform  attacks;' 
or  finally  coma.  Such  phenomena  are  necessarily  attended  with  more  or 
less  serious  organic  changes  in  the  nervous  system.  Pei  ij)heral  neuritis 
is  sepai'ately  con.sidered. 

Diagnosis. — Delirium  tremens  has  to  be  mainly  distinguished  from 
acute  mania  or  meningitis.  The  history  of  the  patient,  and  the  circum- 
stances under  which  the  affection  occurs;  the  characters  of  the  nervous 
and  extrinsic  symptoms  ;  and  the  absence  of  any  fixed  delusion,  generally 
leave  no  doubt  as  to  the  nature  of  the  case.  Sometimes  this  condition 
closely  simulates  low  fevers.  The  association  of  acute  pneumonia 
Avith  delirium  tremens  may  be  very  difficult  to  recognize  definitely. 
Chronic  alcoholism  should  always  be  suspected  if  any  of  the  symptoms 
already  mentioned  are  complained  of,  not  forgetting  digestive 
disorders,  but  especially  should  there  be  morning  sickness, 
insomnia,  fidgetiness  or  tremors,  mental  restlessness,  or  disturbance  of 
the  special  senses.  Close  enquiry  is  often  needed  in  order  to  elicit  a 
history  of  intemperance  in  these  cases,  many  patients  trying  to  conceal 
their  evil  habits  in  every  possible  way.  The  odour  of  the  breath  is  fre- 
quently very  chax-acteristic.  The  late  Dr.  Anstie  considered  the  follow- 
ing nervous  diseases  as  being  particularly  liable  to  be  .simulated  by 
chronic  alcoholism : — Commencing  general  paralysis  of  the  insane  ; 
paralysis  agitans;  lead-poisoning;  locomotor  ataxy:  softening  of  the 
brain  or  cord  ;  epilepsy  ;  senile  dementia  ;  hysteria  ;  and  the  nervous 
malaise  associated  with  some  forms  of  dj^spepsia. 

Prognosis. — Delirium  tremens  usually  terminates  favourably.  The 
chief  unfavourable  circumstances  are : — A  history  of  chronic  indulgence 
in  excess  of  alcohol,  so  that  the  S3'stem  is  moi'e  or  less  saturated  ;  the 
patient  being  advanced  in  years,  enfeebled  in  constitution,  or  the  subject 
of  organic  visceral  disease,  especially  disease  of  the  kidneys  ;  a  history 
of  previous  attacks,  partioularlj'  if  they  have  been  numei-ous;  difficulty 
in  introducing  nourishment  into  the  system,  either  from  the  patient 
refusing  food,  or  from  assimilation  being  impaired  ;  inabilitj'^  to  procure 
sleep  befoi-e  the  patient  is  much  exhausted;  an  unfavourable  condition 
of  the  pulse,  which  m?iy  be  evidenced  by  the  sphygniograph  ;  the  occur- 
rence of  typhoid  or  low  nervous  symptoms ;  and  the  development  of 
inflammatory  complications,  especially  pneumonia.  In  the  early  period 
rlironic  alcoholism  can  always  be  cured  if  patients  will  keep  away  from 
drink,  but  it  is  often  a  veiy  difficult  matter  to  get  them  to  do  this. 
When  serious  nervous  sj'mptoms  have  become  developed,  there  is  but 
little  hope  of  recovery,  but  improvement  is  possible  in  some  cases. 

Treatment. — 1.  Delirium  tremens. — a.  In  treating  delirium  tremens, 
the  first  object  aimed  at  should  be  to  tcithdratv  absolutely,  or  to  reduce 
the  quantity  of  all  forms  of  alcoholic  stimulant,  so  far  as  this  is  practic- 
able, but  especially  of  spirits  and  Avine.  In  a  large  ])roportion  of  cases 
it  has  been  found  that  no  harm  whatever  results  from  cutting  off  stimu- 
lants completely,  especially  in  young  patients  and  in  first  attacks;  in 
others  they  must  be  limited  as  much  as  possible,  being  chiefly  needed  if 
the  patient  is  an  habitual  drunkard,  old,  or  feeble,  or  if  there  are  signs  of 
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wdynamia.  It  is  well  to  keep  to  malt  Hqnors,  if  possible,  but  cbampagne 
or  brandy  may  be  required.  At  the  same  time  it  is  liigbly  important 
to  administer  noiirisbment  freely.  Strong  beef -tea,,  _  beef -juice,  hot 
soups,  milk,  eggs  beaten  up,  and  other  forms  of  nutritious  food  which 
are  readily  assimilated,  must  be  given  at  frequent  intervals,  by  night  as 
well  as  by  day.  If  the  patient  refuses  food,  white  of  egg  mixed  with 
iced  water  is  useful ;  and  nutrient  enemata  must  be  regularly  employed. 
In  the  treatment  of  strong  patients,  especially  if  they  are  young,  and  a 
large  quantity  of  spirit  has  been  taken,  a  brisk  saline  purgative  is 
decidedly  beneficial  at  the  outset,  but  this  is  not  advisable  as  a  rule. 

6.  The  next  indication  is  to  endeavour  to  procure  sleep  before  the 
patient  is  exhausted.  For  this  purpose  certain  drugs  are  most  useful 
when  judiciously  employed,  especially  opium  or  morphine,  the  latter 
being  best  introduced  by  hypodermic  injection  ;  hydrate  of  chloral ;  and 
bromide' of  potassium  or  ammonium.  Certain  of  these  agents  may  be 
advantageously  combined.  As  a  general  rule  I  quite  agree  with  the  late 
Dr.  Anstie  in  opposing  the  notion  that  "  patients  in  delirium  tremens 
require  to  be  narcotized  into  a  state  of  repose,"  but  I  have  met  with 
oases  in  which  the  only  chance  of  recovery  seemed  to  be  in  procuring 
sleep  at  any  risk,  and  where  the  administration  of  considerable  doses  of 
morphine,  combined  with  abundant  nourishment,  proved,  I  believe,  the 
means  of  saving  life.  Other  remedies  employed  in  the  treatment  of 
delirium  tremens  are  cannabis  indica ;  tincture  of  digitalis  in  large 
doses  (5ij  to  .fi  every  four  hours)  ;  capsicum  in  the  form  of  powder  or 
tincture  in  full  doses  ;  tartar  emetic  in  sthenic  cases  attended  with 
wild  delirium  ;  and  chloroform,  either  by  inhalation  or  internally. 
•Chloroform  inhalation,  carefully  employed,  may  be  decidedly  serviceable 
sometimes. 

c.  Symptoms  often  require  attention  in  acute  alcoholism,  especially 
vomiting.  Should  there  be  adynamic  signs,  diffusible  stimulants  mnst  be 
given,  such  as  ammonia,  ether,  musk,  or  camphor,  along  with  brandy ; 
and  it  may  be  necessary  to  administer  these  agents  by  enemata.  High 
fever  may  demand  antipyretic  measures.  Complications  may  also  call 
for  interference,  particularly  pneumonia,  which  alwa3\s  needs  a  support- 
ing treatment  in  these  cases.  A  patient  suffering  from  delirium  tremens 
should  be  placed  in  a  comfortable  and  well-ventilated  room;  kept  per- 
fectly quiet  and  apart  from  friends,  only  one  or  two  trained  attendants 
being  permitted  to  be  present,  according  as  the  patient  is  tractable  or 
violent;  treated  kindly,  but  with  firmness;  and  constantly  watched,  lest 
lie  should  injure  himself.  Mechanical  resti^aint,  such  as  that  by-means- 
of  the  strait-waistcoat,  is  but  rarely  admissible,  though  it  is  needed  now 
and  then  in  cases  of  extreme  violence. 

2.  Chronic  Alcoholism. — In  treating  chronic  alcoholism,  there  should  in 
most  cases  be  no  hesitation  in  forbidding  stimulants  entii-ely,  but  espe- 
cially spirits  or  wine.  It  is  often,  however,  difficult  to  persuade  patients 
to  carry  out  this  advice.  A  glass  of  good  bitter  ale,  stout,  or  lager  beer 
with  food  may  be  useful.  It  is  most  important  to  get  the  patient  to  take 
nourishment,  and  as  there  is  generally  a  great  distaste  for  food,  small 
quantities  of  milk,  concentrated  beef-tea,  soups,  or  meat-juices  should 
be  given  at  frequent  intervals.  It  is  wonderful,  however,  how  soon  the 
appetite  returns  in  many  of  these  cases  when  the  intempei^ate  habits  are 
relinquished.  If  there  is  much  sickness,  an  effervescent  mixture  may 
be  given,  or  soda-water  with  milk.  I  have  found  a  mixture  containing 
bicarbonate  of  sodium  or  nitro-muriatic  acid  with  infusion  of  gentian 
and   hydrocyanic   acid  iij-iv),  very  serviceable  in  many  cases 


1032 


THEORY  AND  PRACTICE  OF  MEDICINE. 


Anstie  recommended  one  or  two  grains  of  quinine  twice  or  thrice  dailv 
Marcet  found  oxide  of  zinc  useful,  beginning  with  gr.  ii  twice  dail'y 
and  gradually  increasing  the  dose.  Others  have  much  fa'ith  in  tincture 
of  capsicum.  If  there  is  much  restlessness  and  sleeplessness,  a  full 
dose  of  bromide  of  potassium  at  night  will  generally  procure  sleep,  or 
this  drug  may  be  given  more  frequently  if  necessary.  Some  practi- 
tioners prefer  subcutaneous  injection  of  morphine  ;  hydrate  of  chloral ; 
sulphonal  ;  extract  of  cannabis  indica ;  or  a  full  dose  of  ether.  Baths  are 
often  serviceable  in  chronic  alcoholism ;  and  rest  from  occupation,  with 
change  of  air,  aids  recovery  materially.  The  bowels  should  be  kept 
well-opened. 

In  advanced  cases  the  treatment  must  be  varied  according  to  the 
conditions  present.  Anstie  found  the  long-continued  use  of  good 
doses  of  cod-liver  oil  most  beneficial,  with  hypophosphite  of  sodium 
or  lime  if  there  is  commencing  paralysis  of  sensation  ;  bromide  of  potas- 
sium shouM.  there  be  epileptiform  convulsions;  and  very  minute  doses 
of  strychnine  when  marked  muscular  tremor  is  observed. 


CHAPTER  LXXXIX. 

ON  CEETAIN  FORMS  OF  METALLIC  POISONING. 

I.  LEAD-POISONING.— SATURNISM. 

iEtiology  and  Pathology. — The  introduction  of  lead  into  the  system 
is  most  important  in  connection  with  certain  occujiations  in  which  this 
metal  is  used,  saturnism  being  especially  common  among  painters, 
plumbers,  and  workers  in  white-lead.  Sometimes  it  is  taken  in  water 
kept  in  leaden  cisterns,  in  cider,  in  beer  which  has  remained  in  pewter- 
pots  for  the  night,  in  adulterated  articles  of  food,  or  medicinally  ;  it  may 
be  inhaled  from  fresh  paint ;  or  now  and  then  it  gains  access  into  the 
body  in  curious  wa_ys,  as  from  using  adulterated  snutf,  rubbing  the 
ointment  into  the  skin,  or  using  a  hair-dj-e  containing  lead.  Occasionally, 
although  there  is  clear  evidence  of  the  presence  of  this  metal  in  the 
system,  very  minute  investigation  has  to  be  made  before  the  channel  of 
its  introduction  can  be  discovered.  As  a  rule  lead  is  either  swallowed 
or  inhaled,  and  often  enters  the  system  in  both  ways. 

With  regard  to  the  pathological  effects  of  lead  upon  the  different 
structures,  and  the  explanation  of  the  phenomena  which  it  produce.^, 
there  is  much  uncertainty.  It  becomes  deposited  in  almost  every  tissue, 
being  said  to  be  most  abundant  in  the  following  sti'uctures,  in  the  order 
given  :— bones,  kidneys,  liver,  brain  and  spinal  cord,  and  muscles.  The 
chief  morbid  changes  which  have  been  described  in  cases  of  chronic 
lead-poisoning  are  contraction  and  apparent  hypertrophy  of  the  musculai- 
coat  of  the  large  intestine,  and  atrophy  of  the  intestinal  mucous 
membrane;  atrophy  and  degeneration  of  paralyzed  muscles,  with  in- 
crease of  the  connective  tissue,  and  sometimes  of  fat ;  changes  in  the 
spinal  cord,  although  in  some  cases  careful  investigation  has  failed  to 
discover  any  such  changes ;  atrophy  of  nerve-elements,  with  increase  of' 
connective  tissue  in  the  abdominal  ganglia  of  the  sympathetic ;  and 
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dco-eneration  of  nerves  supplying  paralyzed  muscles.  By  different  writers 
tlie  phenomena  of  lead-poisoning  liave  been  attributed  mainly  to  the 
effects  of  the  metal  upon  muscular  tissue  directly;  upon  the  nerve- 
centres,  leading  to  vaso-motor  contraction ;  or  upon  the  nerves  thera- 

Symptoms.— Certain  objective  appearances  are  usually  veiy  obvious  m 
connection  with  chronic  saturnism,  namely,  the  so-called  hhie  line  on 
the  gums  at  their  junction  with  the  teeth  ;  a  dirty  brown  or  black 
incrustation  of  the  latter,  if  they  are  not  cleaned,  with  rapid  tendency 
to  decay;  more  or  less  wasting,  with  a  dry  harsh  skin,  anjsmia,  a 
peculiar  sallow,  earthy,  pale  or  yellowish  tint  of  countenance,  and 
yellowness  of  the  conjnnctivse— saturnine  cachexia.  The  blue  line  is  not 
always  present  even  when  there  are  other  marked  signs  of  lead-poison- 
ing; while,  on  the  other  hand,  it  may  be  very  distinct,  and  yet  the 
health  is  apparently  unimpaired.  Much  depends  on  the  habits  of  the 
individual,  with  regard  to  cleaning  the  teeth,  for  the  discoloration 
seems  to  be  due  to  the  action  of  sulphuretted  hydrogen  npon  lead  in  the 
tissues  of  the  gums,  the  gas  originating  in  the  decomposition  of  food  and 
tartar  upon  and  between  the  teeth.  The  breath  is  generally  offensive  ; 
the  tongue  is  furred ;  and  a  sweetish  astringent  taste  is  frequently 
noticed.  In  some  cases  the  pulse  is  very  infrequent  and  slow.  The 
other  prominent  clinical  phenomena  which  may  be  associated  with  lead- 
poisoning  may  be  summed  up  thus  : — 1.  Lead-colic,  having  the  characters 
of  moreor  less  severe  intestinal  colic,  accompanied  usually  with  a  retracted 
abdomen; obstinate  constipation; nausea  and  sometimes  vomiting; gaseous 
eructations  ;  and  in  some  cases  hiccup.  2.  Disorders  of  sensation,  such  as 
hyperesthesia  or  hyptesthesia  of  different  parts,  numbness,  formication, 
neuralgic  pains,  aching  in  the  limbs  and  joints,  and  headache. 
3.  Amaurosis,  either  single  or  double,  usually  associated  with  other  grave 
nervous  symptoms,  and  accompanied  with  visible  ophthalmosco23ic 
changes.  4.  Mental  disorder  in  bad  cases,  such  as  deliriiim,  mania,  or 
melancholia.  5.  Motor  distitrbance,  in  the  way  of  tremors,  epileptiform 
convulsions,  or  local  paralysis.  The  most  common  and  important  vaiiety 
of  pai-alysis  is  that  of  the  extensors  of  the  forearm,  giving  rise  to  zvrist- 
drop,  the  patient  being  unable  to  extend  the  wrist-joint.  Careful  obser- 
vation has  shown  that  the  supinators  usually  escajDe,  and  are  able 
to  produce  their  normal  movements.  The  muscles  of  the  hands  not 
uncommonly  suffer;  and  the  upper  limbs  may  in  time  become  more  or 
less  affected  throughout.  In  some  instances  the  paralysis  involves  the 
lower  limbs,  and  may  even  extend  to  those  of  the  trunk,  preferably  the 
extensoi'  muscles,  so  that  the  patient  assumes  a  stooping  and  tottering 
gait.  Occa.sionally  voice  is  lost.  As  a  rule  both  forearms  nre  implicated, 
but  not  equally.  The  muscles  are  generally  considerably  wasted,  giving 
rise  to  a  marked  depression  on  the  back  of  the  forearm,  and  those  of  the 
hands  may  also  be  much  atrophied,  so  as  to  make  these  parts  assiTme  the 
"crow-foot"  shape.  Sometimes  the  hands  are  strongly  closed,  as  if  the 
flexor  muscles  were  rigid.  Oval  or  elongated  swellings  ai-e  also  some- 
times found  in  connection  with  the  tendons  behind  the  wrist.  Occasionally 
Dr.  Buzzard  has  noticed  an  almost  unnatural  roundness  of  limb,  but  with, 
a  pulpy  feeling  of  the  flesh,  which  he  attributes  to  a  large  overgrowth  of 
adipose  and  connective  tissue,  masking  the  muscular  atrophy.  With 
regard  to  the  electrical  condition  of  the  affected  muscles,  their  excitability 
to  faradism  becomes  much  dimini.shed  or  lost;  in  cases  of  lead-palsy  of 
not  long  standing,  exaggerated  i^eaction  to  galvanism  is  not  at  all  in- 
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frequent  (Buzzard).  Ultimately  the  muscles  also  cease  to  react  to 
galvanism.  The  predisiDosing  influence  of  lead  in  the  system  with 
reference  to  gout,  arterial  sclerosis,  and  chronic  renal  disease  has  already 
been  alluded  to.  Abortion  is  said  to  occur  frequently  in  women  who 
work  at  white-lead  Avorks. 

Treatment.— Preventive  measures  are  most  important  in  the  case  uf 
those  working  with  lead.  They  should  be  very  particular  as  to  cleanli- 
ness, especially  in  washing  their  hands  and  cleaning  their  nails  before 
eatmg,  and  in  cleansing  their  lips  and  teeth.  Every  precaution  should  be 
taken  against  inhaling  particles  of  lead.  As  probably  a  good  deal  of  the 
metal  is  introduced  during  meals,  the  practice  of  taking  a  small  quantity 
of  dilute  sulphui-ic  acid  with  water  as  a  drink  at  these  times  may  be 
useful,  as  this  would  form  an  insoluble  compound  with  any  lead  entering 
the  stomach.  The  bowels  must  always  be  kept  well-opened,  especially 
by  sulphate  of  magnesium.  If  there  is  any  lead  in  the  system,  iodide  of 
potassium  may  be  given  from  time  to  time.  Lead-colic  must  be  treated 
in  the  same  way  as  other  forms  of  intestinal  colic.  The  great  remedy 
for  getting  the  metal  oat  of  the  system,  which  is  the  main  object  to  be 
aimed  at  in  all  cases,  is  iodide  of  potassium,  a  soluble  iodide  of  lead 
being  formed,  which  passes  away  in  the  urine  and  other  secretions. 
This  drug  mu.st  be  given  for  a  long  time ;  and  may  often  be  efficiently 
combined  with  sulphate  of  magnesium.  Sulphur-baths  are  also  said  to 
be  useful.  Paralysis,  neuralgic  pains,  and  other  nervous  symptoms  must 
be  treated  according  to  the  principles  previously  laid  down.  Galvanism 
to  th  e  muscles  and  musculo-spiral  nerve  is  frequently  of  great  service 
in  the  treatment  of  lead-paralysis. 

II.    MERCURIAL  POISONING. 

Individuals  Avho  Avork  with  mercury  are  liable  to  peculiar  tremors 
from  the  inhalation  of  this  metal,  and  these  have  also  occasionally 
followed  its  medicinal  employment.  There  are  the  usual  signs  of 
mercurialization  in  connection  with  the  mouth  and  general  .system.  The 
tremors  almost  always  begin  in  the  upper  limbs,  being  accompanied 
Avith  numbness  or  formication,  and  pains  in  the  joints,  but  may  after- 
Avards  extend  to  the  legs,  trunk,  face,  tongue,  and  respiratoiy  muscles ; 
in  short,  to  all  the  mu.scles  except  those  of  the  eyeballs.  At  first  the 
moA'ements  are  but  slight,  but  afterwards  they  increase  so  as  to  become 
spasmodic  or  convulsive,  voluntaiy  acts  being  performed  in  a  A'iolently 
jerking  or  spasmodic  manner.  They  are  greatly  increased  by  any  mental 
excitement.  Finally  more  or  less  trembling  becomes  constant,  and  the 
patient  is  rendered  quite  helpless  as  regards  voluntary  movements, 
speech  and  breathing  being  also  gravely  affected.  In  most  cases  the 
tremoi's  subside  if  the  patient  is  supported  in  a  sitting  or  recumbent 
posture,  and  they  also  cease  during  sleep.  Stimulants  diminish  them 
temporai'ily,  but  they  are  Avorse  afterwards.  The  tremulous  muscles 
are  decidedly  Aveak.  In  very  advanced  cases  serious  nervous  symptoms 
arise,  such  as  sleeplessness,  delirium,  coma,  or  epileptiform  couA-ulsions. 

Treatment. — As  soon  as  any  of  the  symptoms  above  described  appear, 
the  patient  should  immediately  give  up  his-  occupation  for  a  time  or 
permanently.  For  the  elimination  of  mercury  from  the  system,  the  chief 
remedies  are  Avarm,  vapour,  or  sulphur  baths ;  sulphur  or  iodide  of 
potassium  internally  ;  and  purgatives.  Medicinal  diaphoretics  and  dinreiics 
may  also  be  employed.  For  tlie  nervous  symptoms,  quinine,  iron,  opium, 
nitrate  of  silver,  and  galvanism  are  recommended. 
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CHAPTER  XC. 

DIPHTHERITIC  AND  ALLIED  PARALYSES. 

aitiology  and  Pathology.— Diphtheritic  paralysis  is  the  most  pro- 
nounced type  of  a  chxss  of  cases,  in  which  paralysis  follows  an  attack  of 
-certain  fevers  and  other  acute  diseases.  Thus  it  has  been  noticed  after 
typhoid  and  relapsing  fevers,  scarlet  fever,  measles,  small-pox,  pneu- 
monia, cholera,  dysentery,  and  rheumatic  fever.  As  regards  diphtheria, 
the  symptoms  generally  supervene  during  the  period  of  convalescence,  or 
when  the  patient  seems  to  have  quite  recovered,  the  interval  varying 
from  a  few  days  to  some  weeks.  Occasionally,  however,  they  set  in 
during  the  acute  stage  of  the  disease,  even  at  a  very  early  period. 
Another  important  fact  is  that  the  paralytic  phenomena  may  follow  the 
mildest  attack,  so  mild,  indeed,  that  the  diphtheria  has  not  been 
diagnosed,  there  having  been  apparently  only  a  slight  sore-thx^oat.  It 
has  been  stated,  however,  that  they  are  more  frequent  and  marked  after 
severe  attacks  of  the  disease  ;  but  Dr.  Abercrombie  concludes  that  the 
tendency  to  the  nervous  affection  is  at  least  as  gi-eat  after  a  mild  attack 
as  after  a  sevei^e  one.  At  the  lowest  computation  diphtheria  is  liable  to 
be  followed  by  paralj^sis  in  1  in  9  cases. 

With  regard  to  the  pathology  of  diphtheritic  paralysis,  this  is  still 
very  uncertain.  By  some  it  has  been  regarded  as  merely  the  conse- 
quence of  aneemia  and  debility,  produced  by  diphtheria  and  other 
affections,  and  of  afunctional  nature.  Most  leading  authorities  have 
come  to  look  upon  the  disease  as  a  "segmental  pei'iaxial  neuritis," 
determined  by  the  action,  direct  or  indirect,  upon  the  nervous  system  of 
the  toxin  or  toxiyis  derived  from  the  diphtheritic  bacilkis.  Dr.  Sydney 
Martin  found  that  the  toxin  Avhich  he  obtained  from  cultui'es  and  from 
the  blood  of  patients  dying  of  diphtheria,  when  injected  into  the 
venous  system  of  the  rabbit,  produces  in  that  animal  a  "  segmental 
neuritis "  and  fatty  degeneration  of  the  muscle  fibres.  The  animal 
becomes  paralyzed. 

Dr.  Abercrombie  has  examined  the  spinal  cord  and  medulla  oblongata 
in  fatal  cases  of  diphtheria.  There  were  no  lesions  discoverable  with 
the  naked  eye.  He  found  a  swollen  condition  of  the  large  motor  cells  in 
the  grey  matter  of  the  anterior  cornua  of  the  cord.  Their  margins 
were  very  ill-defined,  and  the  processes  had  in  most  in.stances  entirely 
di.sappeared.  The  contents  had  agranular  aspect;  and  the  nuclei  had 
disappeai'ed,  or  where  still  vi.sible  were  highly  granular.  These  changes 
only  occur  in  very  limited  areas,  and  are  not  constant  in  any  one  region 
of  the  cord,  but  are  most  common  in  the  upper  and  middle  dorsal 
regions.  Where  one  cell  of  a  group  is  affected  all  the  cells  of  that  group 
.show  some  change.  Tn  some  places  the  cells  appeared  shrunken  rather 
than  swollen.  The  examination  of  the  medulla  oblongata  in  one  case 
only  revealed  that  some  of  the  outermost  cells  of  the  vagus  nucleus 
were  rounded  and  more  or  less  completely  deprived  of  their  processes. 
Dejerine  has  described  similar  changes,  but  more  advanced ;  and  they 
•have  also  been  found  by  Ur.  Percy  Kidd. 
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Symptoms.— Diphtlieri tic  paralysis  varies  consideraloly  in  differr^nt 
cases  as  regards  its  extent,  severity,  and  duration.  In  some  instances 
the  phenomena  are  localized,  especially  in  connection  Avith  the  pharynx 
and  palate,  and  the  latter  may  be  alone  implicated;  the  voice  then 
becomes  altered,  and  swallowing  is  performed  with  difficulty,  which 
condition  may  be  merely  transitory,  or  may  last  for  a  considerable  time. 
This  limited  and  tempoi\ary  pai-alysis  is  especially  observed  when  the 
condition  occurs .  during  the  acute  stage  of  diphtheria.  The  more 
severe  form  of  diphtheritic  paralysis  is  characterized  by  being  more  or 
less  progressive,  attacking  different  parts  in  succession,  so  that  ulti- 
mately the  whole  body  may  become  iinplicated.  It  is  very  slow  aiul 
insidious  in  its  oingin;  and  starts  usually  in  the  throat  and  palate. 
The  voice  consequently  becomes  snuffling,  nasal,  or  inarticulate;  while 
deglutition  is  difficult,  fluids  being  apt  to  pass  into  the  posterior  nares, 
and  fluids  or  solids  giving  rise  to  a  choking  sensation,  with  violent  irre- 
gular action  of  the  muscles,  and  a  spasmodic  cough,  which  may 
be  the  first  symptom  noticed.  At  the  same  time  the  mucous  membrane 
covering  this  part  is  more  or  less  deficient  in  sensibility,  the  soft  palate 
being  often  quite  ansesthesic.  Dr.  Abercrombie  noticed  that  usually 
these  symptoms  were  followed  by  weakness  in  the  legs,  back,  and  amis 
in  succession.  Occasionally  this  order  is  reversed,  the  legs  heing  first 
involved  ;  and  in  exceptional  cases  the  arms  are  affected  at  the  outset. 
The  implication  of  the  limbs  is  indicated  at  first  by  tingling  and  numb- 
ness in  the  toes  and  fingers,  with  impairment  of  touch,  which  phenomena 
spread  upwards,  power  at  the  same  time  becoming  diminished,  so  that 
at  last  the  patient  has  no  control  over  the  voluntary  movements,  and 
cannot  stand  or  move.  In  some  cases  the  muscles  show  no  electrical 
changes,  responding  normally  to  the  fai-adic  current.  In  a  great  number, 
however,  the  reaction  to  f aradism  is  abolished.  After  a  time  the  muscles 
may  waste  and  become  flabby.  The  tongue,  lips,  and  cheeks  are  often 
affected,  but  Dr.  Abercrombie  only  noticed  slight  and  transitory  facial 
paralysis  in  three  cases.  The  cheeks  may  become  flabby  and  lose  their 
expression;  the  lips  flaccid,  allowing  the  saliva  to  escape;  and  tlie 
eyelids  may  droop.  The  speech  in  diphtheritic  paralysis  is  variously 
modified,  according  to  the  implication  of  the  different  parts  concerned 
in  the  act.  It  is  frequently  thick,  nasal  or  guttural,  stammering,  or  slow  ; 
or  the  voice  may  be  more  or  less  weakened,  until  it  becomes  a  mere 
whisper.  Vision  is  often  affected,  this  being  generally  due  to  a  paralysis 
of  the  muscles  of  accommodation,  and  it  may  become  suddenly  impaired. 
Amblyopia  is  most  common,  but  there  may  be  presbyopia,  myopia,  or 
diplopia.  The  pupils  are  ahvays  dilated  and  sluggish,  and  may  be 
unequal.  Strabismus  is  not  uncommon,  which  is  always  convergent 
(Abercrombie).  There  are  no  ophthalmoscopic  changes.  Other  special 
senses  are  sometimes  affected.  The  head  sometimes  rolls  from  side  to 
side,  owing  to  paralysis  of  its  supporting  muscles.  The  bladder  may  he 
involved,  giving  rise  to  retention  and  dribbling  of  urine  ;  or  there  is 
marked  constipation,  owing  to  the  abdominal  muscles  and  intestines 
being  affected.  Involuntary  passage  of  urine  or  fasces  only  occurs  in 
the  last  stages.    In  some  cases  urg-ent  dansfer  arises  from  the  respiratory 

•  •  I'll 

muscles  being  attacked,  and  pulmonary  congestion  is  very  liable  to 
follow.  Serious  symptoms  may  also  supervene  in  consequence  of  impli- 
cation of  the  heart,  its  beats  l)ecoming  infrequent,  being  sometimes 
reduced  to  16  per  minute,  as  well  as  slow  and  weak,  and  finally  the 
organ  ma}'  fail.    Sudden  death  from  syncope  may  occur  when  the  heart 
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is  afFected.  Dr.  Aborcrombie  noticed  irregularity  of  the  cardiac  action 
as  an  early  symptom,  which  often  subsided  after  the  patient  had  been 
confined  to  his  bed  for  a  few  days. 

Abnormal  sensations  are  often  complained  of  in  vainons  parts,  as  well 
as  hypera3sthesia  and  tenderness.  Local  or  general  anaDsthcsia  is  fre- 
quently present  in  couneotion  with  dij)htheritic  paralysis.  The  tendon- 
reflexes  are  lost  in  most  cases. 

Prognosis. — ^The  duration  of  the  nervous  symptoms  associated  with 
diphtheria  varies  much.  Usually  the  termination  is  favoixrable  in 
adults,  provided  the  respiratory  muscles  and  heart  do  not  become 
involved,  but  in  children  it  is  frequently  fatal.  Even  very  grave  cases 
may  ultimately  recover. 

Treatment.  —  In  the  treatment  of  diphtheritic  paralysis  one  of  the 
essential  points  is  to  promote  the  general  health  by  good  nutritious 
food ;  by-  healthy  hygienic  surroundings,  with  plenty  of  fresh  air ;  and 
by  tonics.  Ferruginous  preparations,  quinine,  and  strychnine  are  the 
most  serviceable  medicinal  agents,  and  these  may  be  required  for  a  long 
time.  Friction  with  stimulating  liniments,  shampooing,  or  the  applica- 
tion of  small  blisters,  often  prove  useful  measures  in  connection  with 
paralyzed  parts.  The  employment  of  galvanism  is  of  the  greatest  service 
in  treating  the  paralyzed  muscles,  but  this  agent  must  be  used  very  care- 
fully and  judiciously.  In  pi^otracted  cases  change  to  the  sea-side,  sea- 
water  baths,  and  hydropathic  treatment  may  prove  beneficial.  Should 
the  I'espiratory  muscles  become  involved,  large  mustard  poultices  may 
be  applied  over  the  chest.  For  cardiac  paralysis  Duchenne  has  recom- 
mended faradization  of  the  prsecordial  region. 


CHAPTER  XCI. 
SUX-STEOKE— INSOLATION— COUP  DE  SOLEIL. 

.Etiology. — Long-continued  exposure  to  the  direct  and  powerful  heat 
of  the  sun  often  gives  rise  to  grave  nervous  symptoms.  These  are 
cliiefly  met  with  in  soldiers,  and  of  course  cases  of  sun-stroke  are  by 
far  most  frequent  in  tropical  climates,  but  several  have  occurred  in  this 
•country  during  late  years.  There  are  certain  powerful  predisposing 
causes,  namely,  wearing  heavy  or  tight  clothing  and  accoutrements ; 
physical  fatigue  and  exhaustion  ;  the  state  of  system  induced  by  over- 
crowding and  bad  ventilation ;  intemperance;  and  deficiency  of  drinking 
water.  Most  authorities  are  of  opinion  that  a  moist  atmosphere  is 
worse  than  a  dry  one.  The  immediate  cause  of  sun-stroke  is  believed 
to  be  intei'ference  with  evaporation  and  radiation  from  the  skin,  so  that 
the  blood  gets  over-heated,  and  thus  exerts  an  injurious  and  depressing 
effect  upon  the  nerve-centres. 

Anatomical  Characters.— The  only  post-mortem  appearances  which 
have  been  observed  in  cases  of  sun-stroke  are  fluidity  of  the  blood  ; 
some  congestion  of  the  brain  generally  ;  and  extreme  pulmonary  con- 
gestion, with  distension  of  the  right  heart. 

Symptoms.— Generally  there  axe  premonitory  symptoms  of  sun-stroke, 
namely,  great  heat  and  dryness  of  the  skin,  with  a  subjective  feeling 
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o£  burning  or  sting-Ing,  the  temperature  being  often  hyperpyrexia! ; 
marked  debility  and  sense  of  exhaustion;  thirst  and  nausea;  vertigo,' 
but  not  often  headache;  conjunctival  redness;  frequent  desire  to 
micturate ;  and  sometimes  delirium  or  delusions.  Dr.  Muirhead 
describes  three  varieties  of  the  actual  attack,  named  respectively 
cardiac ;  cerebrospinal ;  and  mixed.  In  the  cardiac  variety  there  is 
sudden  syncope,  often  terminating  in  speedy  deatli.  The  cerehro-spiiml 
form  is  chai-acterized  by  coma;  hurried,  laboured,  noi.sy,  or  stertorous 
breathing;  contracted  and  immovable  pupils;  reddened  conjunctivas; 
convulsions  in  many  cases  ;  tumultuous  action  of  the  heart,  with  a  ver}- 
rapid,  and  in  a  short  time  a  feeble,  compi'essible,  and  irregular  pnl.se. 
The  temperature  may  reach  112°  or  more,  and  may  continue  to  rise  after 
death  in  fatal  cases.  Should  recovery  take  place,  sequela;  are  liable  tf) 
remain  behind,  such  as  constant  headache,  mental  disturbance,  chorei- 
form movements,  or  a  tendency  to  epileptiform  attacks. 

Treatment. — Attention  should  at  once  be  paid  to  any  premonitory 
symptoms  of  sun-stroke.  As  a  rule  the  great  remedial  agent  is  the 
assiduous  use  of  the  cold  douche  over  the  head,  neck,  and  chest,  many 
repetitions  of  which  may  be  required,  but  care  is  necessaiy  in  its  employ- 
ment. It  helps  to  lower  the  temperature,  and  to  restore  the  breathing. 
The  wet  sheet,  with  constant  fanning;  eneinata  of  iced  water;  and 
application  of  ice  to  the  shaven  head  and  spine  are  also  recommended. 
Subcutaneous  injection  of  quinine  has  been  found  useful  in  some  cases. 
The  patient  should  drink  iced  water  freely,  if  he  is  conscious.  If  coma 
persists,  a  blister  may  be  applied  to  the  nape  of  the  neck  or  to  the 
shaven  scalp.  The  bowels  should  be  freely  opened  by  enemata.  The 
patient  must  be  properly  supported  by  nutriment  and  stimulants  ;  and 
medicinal  stimulants  may  be  useful,  especiallj'  in  syncopal  cases. 
Inhalation  of  chloroform  is  recommended  for  the  relief  of  severe 
convulsions. 


CHAPTER  XCII. 

ACUTE  CERBBEAL  INFLAMMATIONS. 

I.  SIMPLE  OR  PRIMARY  MENINGITIS. 

2:tiology. — The  exciting  causes  to  which  simple  meningitis  has  been 
ascribed  ai-e  : — 1.  Direct  injury  to  the  membranes,  especially  from  fi-ac- 
ture  of  the  skull.  2.  Disease  of  the  cranial  hones,  particularly  of  the 
temporal  bone  in  connection  with  ear- affections.  3.  Prolonged  direct 
exposure  to  the  sun.  4.  Excessive  mental  labour.  5.  Erysipelas  of  the 
head  and  face.  6.  Local  irritaiion  from  adventitious  growths,  or  abscess 
of  the  brain;  and  occasionally  traumatic  inflammation  of  the  eyeball, 
which  spreads  up  the  sheath  of  the  optic  nerve.  7.  Certain  acnjr 
exanthemata  in  rare  instances  ;  and  occasionally  septicemia,  pneumonia, 
or  rheumatic  fever.  8.  Sudden  disappearance  of  chronic  cutaneous 
eruptions  (?).  Inflammation  of  the  cerebral  membranes  is  also  a  part  of 
cerebro-spinal  fever;  and  may  result  from  extension  upwards  of 
spinal  meningitis.  The  disease  is  most  frequently  met  with  in  male 
adults.    A  hot  climate  and  season  ;  undue  mental  work,  especially  it 
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combined  witli  loss  of  sleep  ;  a  weak  and  exhausted  condition  of  the 
system,  from  previous  illness  or  any  other  cause  ;  intemperate  habits ;. 
and  the  presence  of  Bright's  disease,  are  regarded  as  predisposing  causes 
of  acute  meningitis. 

Anatomical  Characters. — As  a  rule  acute  simple  meningitis  involves, 
the  membranes  extensively,  but  is  most  marked  over  the  convexity  of 
the  cerebral  hemispheres.  It  may,  however,  be  localized,  or  be  evident 
chiefly  or  solely  about  the  base.  When  the  dura  mater  is  affected, 
which  usually  results  from  injury  or  bone-disease,  the  inflammation 
is  localized,  and  the  membrane  may  be  softened  and  thickened, 
reddened,  black  and  sloughy,  or  iinusually  adherent  to  the  surface  of 
the  brain  ;  occasionally  exudation  or  pus  collects  between  it  and  the 
bone,  and  if  pus  forms,  it  is  apt  to  perforate  the  dura  mater,  and  to 
escape  into  the  arachnoid  cavity.  Sometimes  also  inflammation  is  set 
up  in  the  .venous  sinuses,  leading  to  the  formation  of  a  thrombus,  whicli 
may  soften  into  a  purulent-looking  fluid,  and  give  rise  to  embolism  and 
septicaemia.  Generally  in  cases  of  acute  meningitis  the  cerebral  arachnoid 
appears  dry  and  parchment-like,  and  more  or  less  opalescent  or- 
opaque ;  sometimes  it  presents  over  its  surface  a  thin  layer  of  exudation 
or  pus.  The  pia  mater  is  extreiTiely  red  and  vascular,  more  so  in  some 
parts  than  others ;  while  freqiiently  small  extravasations  are  observed, 
with  patches  of  opacity  around.  In  the  early  period  a  small  quantity 
of  serum,  clear  or  more  generally  turbid  and  flocculent,  and  sometimes 
blood-stained,  is  seen  in  the  arachnoid  sac,  and  in  the  meshes  of  the 
pia  mater.  More  commonly  there  is  little  or  no  fluid,  but  a  soft 
yellowish  opaque  exudation,  often  more  or  less  purulent-looking, 
covers  the  surface,  being  particularly  abundant  in  the  sulci  between 
the  convolutions,  and  along  the  course  of  the  larger  vessels.  "When 
the  inflammation  affects  the  base,  the  exudation  involves  some  of  the 
cranial  nerves.  The  brain  frequently  presents  an  inflammatory  con- 
dition of  the  superficial  layer  of  its  grey  matter,  especially  in  prolonged 
cases,  indicated  by  redness,  softening,  and  adhesion  to  the  pia  mater. 
The  ventricles  are  normal  in  many  cases,  but  may  contain  excess  of 
serum  or  pus,  or  their  walls  may  be  covered  with  exudation. 

Symptoms. — Acute  meningitis  is  usually  preceded  by  premonitory 
symptoms,  such  as  increasing  headache  or  a  sense  of  heaviness;  vertigo  ; 
disturbances  of  general  sensation  or  of  the  special  senses  ;  mental  irrita- 
bility, combined  with  a  feeling  of  depression  and  restlessness  ;  or  sickness. 
The  immediate  attack  is  in  most  cases  ushered  in  by  a  marked  rigor  or 
feeling  of  chilliness,  speedily  followed  by  pyrexia,  and  severe  headache,, 
with  cerebral  vomiting.  In  exceptional  instances  the  first  indication  of 
the  disease  is  the  occurrence  of  epileptiform  convulsions,  hemiplegia, 
aphasia,  or  stupor  ending  in  coma.  The  clinical  history  of  the  established 
disease  in  typical  cases  is  divided  into  certain  stages,  as  follows  :— - 

I.  Stage  of  excitement.  —  At  this  time  the  symptoms  may  be 
arranged  thus: — a.  Local.  Intense  and  constant  headache,  in  most 
cases  chiefly  frontal,  of  a  tight  or  binding  character,  with  sudden 
darting  or  plunging  exacerbations,  which  may  be  so  violent  as  to  elicit 
sharp  cries  or  shrieks,  the  pain  being  increased  by  any  slight  dis- 
turbance, such  as  movement,  noise,  or  light;  marked  vertigo;  great 
heat  of  head,  with  flushing  or  alternate  flushing  or  pallor  of  the  face ; 
and_  conjunctival  injection,  h.  Mental.  Great  irritability  and  un- 
willingness to  be  disturbed,  with  sleeplessness,  culminating  speedily  in 
delirium,  almost  always  of  an  active  character,  and  not  uncommonly 
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almost  maniacal,  the  expression  being  wild,  staring,  and  savage,  or 
sometimes  indicating  great  terror,  the  patient  shrieking  and  ges- 
ticulating, or  being  very  violent.  Occasionally  the  delirium  is  more 
of  a  muttering  kind.  c.  Sensorial.  General  hypera?sthesia ;  tingling  or 
formication  in  various  parts;  diplopia  or  dim  vision,  marked  photo- 
phobia, photopsia,  or  muscre  volitantes;  tinnitus  aurium,  and  undue 
sensibility  to  sonnd.  d.  Motor.  Greneral  restlessness  and  jactitation ; 
twitchings  or  spasmodic  movements  in  various  muscles,  especially  those 
of  the  face  and  limbs,  either  unilateral  or  bilateral ;  or  sometimes  general 
convulsive  movements,  rigidity,  tetanic  spasms,  local  or  unilatei-al 
spasms.  Slight  strabismus  is  -usually  observed,  audit  may  be  verj^  dis- 
tinct; while  the  eyeballs  move  about  convulsively,  or  stare  fixedly.  The 
pupils  are  very  variable,  but  most  frequently  contracted  or  oscillating, 
and  often  unequal,  e.  Extrinsic.  There  is  marked  pyrexia,  without 
prosti^ation,  the  skin  being  very  hot  and  dry  ;  the  temperature  consider- 
ably raised  ;  the  pulse  remarkably  frequent,  hard,  and  sharp  ;  the  tongue 
white,  and  the  mouth  clammy  ;  with  great  thirst  and  aversion  to  food. 
Cerebral  vomiting  is  a  prominent  symptom  ;  and  also  constipation  as  a 
rule,  the  stools  being  offensive  and  dai'k.  Bi-eathing  is  generally 
irregular  and  moaning.  The  duration  of  this  stage  may  vary  from  one 
to  fourteen  days  or  more. 

II.  Stage  of  transition. — This  stage  is  characterized  by  the  cessation 
of  the  symptoms  of  excitement  just  described,  with  the  development  of 
those  indicating  failure  of  the  cerebral  functions,  and  there  may  be 
apparently  a  remarkable  improvement  at  its  commencement.  Generally 
the  change  is  more  or  less  gradual,  but  may  be  very  rapid,  a  sudden  fit 
of  convulsions  occasionally  ushering  in  the  final  stage.  As  a  rule  the 
headache,  delirium,  exalted  sensations,  and  fever  subside ;  while  a 
tendency  is  observed  towards  heaviness,  somnolence,  or  muttering  stupor 
ending  in  coma,  with  ciataneous  hypfesthesia  or  aneesthesia,  and  impair- 
ment of  sio-ht  and  hearing-.  Motor  disturbances  become  more  prominent 
and  general,  in  the  way  of  carphology,  subsultus  tendinum,  twitchmgs 
or  tremors,  spasmodic  movements  or  convulsions,  or  paralj^sis.  The 
pupils  become  dilated  and  motionless.  The  body  and  limbs  cool  down 
considerably,  though  the  head  may  still  remain  hot;  the  pulse  is  less 
frequent,  but  very  variable,  and  sometimes  intermittent ;  the  tongue 
tends  to  become  dry  and  brown.  Respiration  is  irregular  and  sighing. 
Urine  is  retained,  and  may  overflow.    These  symptoms  culminate  in  : — 

III.  Stage  of  depression,  in  which  there  is  complete  abolition  of  all 
the  cerebral  functions,  as  shown  by  absolute  coma  with  stertorous 
breathing  ;  general  ansesthesia,  with  muscular  paralysis  and  relaxation  : 
great  dilatation  and  immobility  of  the  pupils  ;  and  involuntary  escape 
of  f  feces  and  urine.  The  patient  presents  an  aspect  of  extreme  prostra- 
tion and  adynamia,  the  features  being  shrunken  and  ghastly  ;  the  surface 
bedewed  with  cold  clammy  sweats ;  the  tongue  dry  and  brown ;  the 
teeth  and  gums  covered  with  sordes ;  while  the  pulse  is  exces.sively 
rapid,  thready,  and  fluttering.  In  this  condition  the  patient  sinks  more 
or  less  rapidly. 

Varieties.— Differences  are  observed  in  the  symptoms  of  acute 
meningitis  according  to  the  seat  and  extent  of  the  inflammation.  Jf  it 
affects  only  one  hemisphei-e,  there  maybe  hemiplegia.  If  it  is  localized, 
the  symptoms  are  correspondingly  limited.  When  the  base  of  the  brain  is 
most  affected,  it  is  said  that  the  pain  is  more  sub-orbital  and  sub-occipital; 
the  mental  and  sensorial  excitement  is  less  marked,  delirium  being  com- 
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paratively  slight  and  transient ;  special  paralysis  of  some  of  the  cranial 
nerves  is  observed ;  while  coma  sets  in  early,  and  speedily  becomes 
profound.  Ophtlialmoscopic  signs,  indicative  of  optic  neuritis,  are 
evident  when  the  inflammation  is  conveniently  situated  for  its  extension 
along  the  optic  nerve  ;  they  are  therefore  common  in  basic  meningitis, 
but  rare  when  the  inflammation  is  confined  to  the  convexity. 

Local  inflammation  of  the  dura  mater,  due  to  injury  or  bone-disease, 
is  generally  very  obscure  in  its  clinical  history.  The  symptoms  which 
may  indicate  this  condition  are  pain,  at  first  localized,  being  often  seated 
behind  the  ear,  but  gradually  extending  over  the  head  ;  local  tenderness 
over  this  part  in  some  cases,  or  painful  oedema;  little  or  no  cerebral 
disturbance  at  first,  but  in  course  of  time  gradual  somnolence  ending  in 
coma,  or  sometimes  delirium  and  convulsions;  rigors,  which  may  be 
periodically  repeated,  with  irregular  pyrexia  ;  diminished  fulness  of  the 
jugular  vein  on  the  affected  side,  if  a  thrombus  forms;  and  signs  of 
pya3mia,  or  of  embolic  deposits  in  various  parts. 

11.  TUBERCULAR  MENINGITIS— ACUTE  HYDROCEPHALUS. 

aitiology. — This  variety  of  meningitis  is  immediately  due  to  local 
irritation  set  up  by  tubercles  in  connection  with  the  membranes  of  the 
brain.  Thei-efore  all  causes  predisposing  to  tuberculosis  may  be  con- 
sidered as  predisposing  to  tubercular  meningitis  ;  and  where  a  here- 
ditary tendency  exists,  whatever  leads  to  cerebral  excitement,  such 
as  unduly  forcing  the  mental  faculties  in  young  children,  tends 
to  give  rise  to  the  formation  of  tubercle  in  the  meninges.  Children 
are  by  far  the  most  frequent  subjects  of  tubercular  meningitis,  especially 
those  from  2  to  10  years  of  age,  but  the  disease  may  be  met  with 
from  earliest  infancy  to  old  age,  being  not  uncommon  up  to  the  time  of 
puberty,  and  in  young  adults.  Hereditary  predisposition  can  be  traced 
in  the  large  majority  of  cases.  This  complaint  not  infrequently  follows 
one  of  the  exanthemata. 

Anatomical  Characters. — Miliary  tubercles  are  found  in  the  meshes 
of  the  pia  mater,  often  adhering  to  the  under  surface  of  the  arachnoid. 
They  are  frequently  whitish  and  opaque,  or  may  be  softened  and 
yellowish  in  the  centre.  They  may  appear  scattered  all  over  the  sur- 
face, but  are  principally  seen  about  the  base  of  the  cerebrum;  in  the 
fissures,  especially  the  fissure  of  Sylvius  ;  and  along  the  chief  branches 
of  the  vessels.  The  membranes  are  injected,  particularly  the  pia  mater. 
The  surface  of  the  arachnoid  feels  sticky,  and  a  thin  layer  of  soft  lymph 
or  puriform  matter  can  often  be  scraped  off  ;  this  substance  usually 
collects  in  abundance  between  the  arachnoid  and  pia  mater,  especially 
about  the  base  and  in  the  fissures.  The  pia  mater  is  thickened,  and  its 
meshes  are  infiltrated  with  the  same  material  or  with  serum.  As  a  rule 
there  is  little  or  no  fluid  in  the  arachnoid  sac.  Occasionally  the  signs  of 
inflammation  are  chiefly  observed  over  the  convexity.  The  venti  icles  of 
the  brain  generally  contain  a  considerable  quantity  of  colourless,  usually 
somewhat  turbid  and  flocculent  serum,  often  amounting  to  some  ounces 
in  each  lateral  ventricle.  This  collection  of  fluid  leads  to  oedema, 
maceration,  and  softening  of  the  surrounding  brain-structure  ;  to  dilata- 
tion of  the  spaces  and  their  communicating  channels ;  as  well  as 
frequently  to  compression  of  the  convolutions  of  the  cerebrum  against 
the  skull,  so  that  they  appear  flattened  and  pale.  Sometimes  when  the 
dura  mater  is  opened  at  the  post-mortem  examination  the  brain  gives 
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way,  and  tlie  serum  escapes.  The  walls  of  the  ventricles  are  generally- 
covered  more  or  less  with  fine  granulations.  The  exact  appearances 
vary  considerably  in  different  cases  of  tubercular  meningitis ;  in  some 
the  signs  of  meningeal  inflammation  are  most  prominent ;  in  others  the 
quantity  of  fluid  in  the  ventricles  and  its  effects  are  most  striking. 
There  is  no  necessary  proportion  between  the  amount  of  tubercle  and  of 
the  products  of  inflammation.  Tubercle  is  generally  present  in  other 
structures,  and  sometimes  in  the  brain  itself. 

Symptoms. — Tubercular  meningitis  in  children  is  generally  preceded 
for  a  variable  period  by  'premonitory  symptoms  indicative  of  tuberculosis  ; 
while  nervous  symptoms  are  often  prominent,  such  as  fretfulness,  drow- 
siness, sudden  starting,  screaming,  grinding  of  the  teeth  during  sleep, 
headache,  vertigo,  or  a  staggering  gait.  These  phenomena  may,  however, 
be  entirely  absent ;  while  in  some  cases  the  disease  supervenes  on  long- 
standing tubercular  mischief  in  other  parts.  The  symptoms  of  the 
established  disease  are  described  as  following  certain  stages,  which  have 
been  differently  classified  by  different  writers.  Certainly  they  are  often 
very  indistinctly  marked  in  practice,  and  cases  present  con.siderable 
variation  in  their  clinical  history.  Tubercular  meningitis  may  be  very 
obscurely  indicated,  being  but  a  part  of  a  general  acute  tuberculosis  ;  or 
its  own  special  symptoms  may  be  those  which  chiefly  attract  attention. 
The  characteristic  phenomena  are  usually  those  of  basic  meningitis, 
Avith  general  cerebral  excitement ;  followed  by  total  abolition  of  the 
cerebral  functions,  owing  to  the  compi'ession  of  the  brain-substance  by 
the  fluid. 

The  invasion  is  in  most  cases  more  or  less  gradual,  and  not  infre- 
quently very  insidious.  Sometimes  the  disease  sets  in  very  rapidly  or 
even  suddenly.  The  chief  invasion-symptoms  which  may  be  met  with  are 
severe  vomiting  ;  intense  headache  ;  rigors,  followed  by  pyi'exia  ;  marked 
irritability,  nervousness,  and  obstinacy  or  unreasonableness  in  behaviour ; 
or  drowsiness.  Occasionally  tubercular  meningitis  is  revealed  by  sudden 
convulsions,  delirium,  coma,  or  paralysis. 

The  ordinary  clinical  history  of  the  developed  disease  is  more  or  less  as 
follows  : — The  early  symptoms  are  severe  constant  headache,  generally 
frontal,  increased  by  movement,  light,  or  noise,  with  intense  darting 
paroxysms,  causing  the  child  to  scream  or  cry  out — the  liydroceplialic  cry^ 
and  to  hold  the  head ;  vertigo,  giving  rise  to  staggering  and  a  tendency 
to  cling  to  surrounding  objects  ;  alternate  flushing  and  pallor  of  the  face, 
the  expression  being  often  frowning  or  sad,  or  sometimes  vacant  and 
stupid  ;  heat  of  head ;  marked  intolerance  of  light  and  sound ;  general 
hypereesthesia  or  dysKssthesia ;  great  irritability  and  peevishness,  with 
iinwillingness  to  be  disturbed,  to  answer  questions,  or  to  take  food; 
insomnia  or  very  disturbed  sleep  ;  sometimes  slight  wandering  at  night, 
but  no  marked  delirium;  unsteady  gait,  with  dragging  of  the  limbs; 
constant  restlessness  ;  grinding  of  the  teeth  ;  alternate  contraction  and 
dilatation  of  the  pupils  ;  severe  vomiting ;  usually  obstinate  constipation 
and  retraction  of  the  abdomen;  complete  anorexia,  without  any  par- 
ticular thirst,  the  tongue  being  furred,  and  the  breath  offensive;  and 
moderate  but  irregular  pyrexia,  the  temperature  not  often  rising  above 
101'  or  102°  in  the  evenings,  the  skin  being  usually  harsh  and  dry,  the 
pulse  rather  frequent,  but  easily  hurried  to  120  or  more,  and  the  urine 
concentrated,  but  very  deficient  in  chlorides,  phosphates,  and  urea-. 
Tdches  cerehrales  are  often  easily  produced.  Subsequently  the  mental 
faculties  become  more  disturbed,  as  evidenced  by  delirium  in  some  cases, 
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eitlier  wild  and  restless,  or  muttering ;  and  increased  drowsiness,  with 
tendency  to  stupor.  General  sensibility  becomes  impaired,  and  the 
liyperasstliesia  of  the  special  senses  ceases,  while  signs  are  developed 
pointing  to  implication  of  the  cranial  nerves  at  the  base  of  the  brain, 
such  as  dim  or  double  vision  or  hemiopia ;  tinnitus  aurium  and  partial 
•deafness  ;  twitchings  about  the  face  ;  strabismus ;  oscillation  of  6ne  or 
both  eyeballs ;  and  dilatation,  inequality,  or  marked  oscillation  of  the 
pupils,  which  ai^e  not  very  sensitive  to  light.  The  face  assumes  a  worn, 
aged,  distressed  expression,  the  eyes  being  half-closed.  Vomiting  ceases, 
and  diarrhoea  may  set  in.  Fever  diminishes,  while  cool  sweats  often  break 
•out,  and  the  pulse  becomes  in  many  cases  remarkably  infrequent  and 
slow,  but  at  the  same  time  extremely  variable  aiid  fluctuating,  as  well 
as  often  irregular  in  rhythm  and  force.  Respiration  becomes  sighing 
or  moaning,  and  irregular.  Still  later  there  is  marked  general  motorial 
•disturbance,  as  evidenced  usually  by  violent,  prolonged,  and  frequent 
fits  of  convulsions  ;  tetanic  rigidity,  the  head  being  drawn  back,  boring 
into  the  pillow,  or  rolling  from  side  to  side ;  subsultus  tendinum ; 
tremulousness  of  the  limbs  ;  local  paralysis  or  hemiplegia  ;  or  occasion- 
ally by  cataleptic  phenomena.  The  face  exhibits  grimaces,  on  account 
of  the  muscular  twitchings,  with  partial  paralysis ;  the  eyes  are  half- 
closed,  dim,  and  covered  with  a  film.  When  not  convulsed  the  child  is 
generally  picking  at  the  bed-clothes,  or  boring  the  fingers  into  the  ear 
or  nostril.  The  pupils  are  dilated  and  motionless.  The  final  symptoms 
include  gradual  anassthesia  of  all  the  senses  ;  deepening  coma  ;  general 
muscular  paralysis  and  relaxation,  with  slight  twitchings  ;  involuntary 
passage  of  urine  and  ffeces  ;  coldness  of  the  extremities,  with  general 
cold  sweats  ;  and  an  extremely  rapid,  feeble,  and  irregular  pulse.  Death 
may  take  place  from  gradual  coma,  or  during  a  fit  of  convulsions.  In 
some  cases  the  temperature  rises  considerably  before  death,  or  it  may 
sink  much  below  the  normal.  The  ophthalmoscope  reveals  hypersemia 
of  the  disc,  ischeemia,  or  optic  neuritis ;  but  only  in  very  rare  instances 
have  tubercles  been  seen  in  the  choroid.  Sometimes  the  head  becomes 
enlarged,  the  fontanelles  at  the  same  time  being  yerj  prominent,  and 
presenting  pulsation  if  they  are  not  closed  iip. 

When  tubercular  meningitis  affects  only  the  convexity  of  the  cerebrum, 
T)v.  Gee  states  that  the  prominent  symptoms  are  a  constant  convulsive 
state,  with  moderate  pyrexia,  and  a  pulse  which  is  rapid  and  very 
variable  in  its  frequency. 

The  ordinary  duration  of  cases  of  tubercular  meningitis  in  children  is 
said  to  be  from  7  to  23  days.  Rilliet  states  that  when  prodromata  are 
wanting  it  averages  from  20  to  30  days.  When  the  convexity  is  involved 
the  disease  terminates  in  one  or  two  weeks,  or  even  sooner.  In  the  course 
of  a  case  a  remarkable  remission  in  many  of  the  symptoms  is  frequently 
observed,  simulating  recovery,  but  some  of  them  still  remain,  and  it  is 
very  important  not  to  mistake  this  improvement  for  an  indication  of 
approaching  convalescence. 

In  the  adult  tubercular  meningitis  is  generally  considered  as  being 
in  most  cases  secondary  to  chronic  tubercular  disease,  especially  to 
pulmonary  phthisis,  the  symptoms  of  which  often  improve  markedly 
just  before  tho-se  of  meningitis  are  developed.  Gee  states,  however,  that 
primary  tubercular  meningitis  is  at  least  as  common  as  secondary.  It  is 
of  importance  to  know  that  the  onset  is  often  extremely  insidious,  and 
that  in  young  women  the  phenomena  are  frequently  of  a  hysterical 
-character.  Usually  the  symptoms  more  or  less  resemble  those  observed  in 
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the  child,  the  most  prominent  being  severe  frontal  headache  with  dartin^r 
paroxysms;  heat  of  head,  with  redness  of  the  face  or  alternate  flushin<^ 
and  pallor,  and  suffused  conjunctivie ;  often  a  dull,  bewildered,  heavy,  or 
stupid  expression,  with  mental  confusion  ;  a  tendency  to  somnolence 
and  stupor,  alternating-  with  wild  delirium  ;  indisposition  to  speak,  or 
sometimes  sudden  complete  aphasia ;  photophobia,  and  intolerance  of  • 
sound ;  evidences  of  irritation  or  paralysis  of  some  of  the  cranial  nerves, 
such  as  twitchings  or  paralysis  about  the  face,  ptosis,  dilated  or  unequal 
pupils,  strabismus :  convulsive  seizures ;  paralysis  of  the  limbs  ;  and 
cerebral  vomiting.  Deep  coma  follows,  with  general  paralysis,  and 
involuntary  passage  of  fasces  and  urine,  terminating  in  death. 

III.  ACUTE   CEREBRITIS   OR  ENCEPHALITIS— CEREBRAL 

ABSCESS. 

JEtiology. — Inflammation  of  the  brain-substance  may  result  from  : — 
I.  Injury  caused  by  fractures,  Avounds,  or  mere  concussion.  2.  Disease 
of  the  hones,  especially  in  connection  with  chronic  ear-affections,  or 
occasionally  with  acute  disease  of  the  internal  ear.  3.  Extension  from 
meningitis.  4.  Local  irritation,  in  connection  with  adventitious 
morbid  products,  extravasated  blood,  infarcts,  or  spots  of  softening. 
6.  Various  acute  and  chronic  diseases,  especially  if  attended,  with  suppura- 
tion, the  inflammation  being  then  probably  pygemic  or  septicsemic  in 
character.  Thus  cerebritis  has  been  met  Avith  in  connection  Avitli  low- 
fevers,  especially  typhus ;  acute  pneumonia ;  empyema ;  phthisis ; 
gangrene  of  the  lung ;  bronchiectasis ;  osteo-rayelitis ;  ulcerative 
endocarditis ;  dysentery  ;  and  abscesses  in  different  parts  of  the  body. 
6.  Insolation.    Sometimes  no  cause  can  be  made  out. 

Anatomical  Characters. — Cerebritis  is  described  as  diffuse  or  general ; 
and  local.  The  former  does  not  imply  that  the  whole  brain  is  impli- 
cated, which  is  never  the  case,  but  merely  that  there  is  extensive 
inflammation  of  the  superficial  grey  matter,  this  condition  being 
associated  with  meningitis,  and  evidenced  by  redness,  softening,  and 
adhesion  to  the  pia  mater  when  this  is  stripped  off.  Local  cerebritis  is 
limited  to  one  or  more  spots  of  variable  dimensions.  Some  pathologists 
regard  this  morbid  change  as  being  the  invariable  cause  of  acute  softening 
or  ramollissement,  especially  oi  red  softening.  As  will  be  hereafter  pointed 
out,  however,  it  is  far  more  likely  that  the  condition  thus  described 
has  in  the  great  majority  of  cases  an  altogether  different  pathological 
origin.  When  resulting  from  inflammation,  it  is  said  that  the  specific 
gravity  of  the  softened  portion  is  increased.  It  has  been  supposed  that 
the  colour  may  become  yellow  or  green,  from  infiltration  of  the  affected 
tissue  with  exudation  or  pus.  The  most  important  termination  of  local 
cerebritis  is  the  formation  of  an  abscess,  which  only  happens,  however,  in 
connection  with  injury,  bone-disease,  empyema,  pyaemia,  or  in  rare  cases 
where  there  is  a  source  of  infection  distant  from  the  brain,  from  Avhich 
septic  emboli  pass  into  the  circulation.  By  far  the  commonest  cause  of 
cerebral  abscess  is  chronic  ear-disease.  The  abscess  is  usually  situated 
in  the  temporo-sphenoidal  lobe  or  the  cerebellum.  In  chronic  disease 
of  the  nose  or  orbit  its  seat  is  the  frontal  lobe.  Usually  the  abscess  is 
single,  but  there  may  be  several  collections  of  pus,  especially  in  pya;nii(! 
cases.  Any  part  of  the  brain  may  be  involved,  and  when  the  abscesses 
are  numerous,  they  are  usually  situated  chiefly  near  the  surface.  Their 
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size  varies  as  a  rule  from  tliat  of  a  pin's  head  to  that  of  a  nut  or  egg; 
but  either  hemisphere  may  be  occupied  by  one  large  abscess,  which  \ 
alters  its  shape  and  flattens  its  convolutions  against  the  skull.    "When  •  I 
there  are  several  abscesses  they  are  usually  small    Their  shape  is 
irregularly  round  or  oval.    At  first  the  walls  are  ragged,  softened,  or 
inHamed  ;  but  if  the  disease  lasts  for  some  time,  a  firm  fibrous  or  fibro- 
cellular  capsule  is  formed,  which  may  attain  a  considerable  thickness,  | 
becoming  lined  by  a  smooth  membrane.     The  pus  may  be  tolerably  ' 
healthy,  yellow,  or  green,  and  sometimes  red  from  admixture  of  blood  ; 
but  in  old  abscesses  it  becomes  unhealthy,  fcstid,  and  alkaline,  containing 
but  few  pus-cells,  with  abundance  of  granular  matter.    A  cerebral 
abscess  may  burst  in  various  directions,  such  as  on  the  surface  of  the 
brain  ;  into  a  ventricle  ;  into  the  tympanum  ;   or  in   rare  instances  ' 
externally.    In  other  cases  the  contents  become  inspissated,  cheesy,  or 
calcified,-  and  a  firm  capsule  forms. 

Symptoms. — The  special  characters  of  the  clinical  phenomena  of 
cerebritis,  as  distinguished  from  those  of  meningitis,  are  that  they  | 
indicate  but  slight  and  brief  excitement,  or  none  at  all ;  while  signs  of  j 
failure  of  the  cerebral  functions  speedily  set  in.    The  diffuse  form  is  ; 
always  preceded  and  accompanied  by  symptoms  of  meningitis,  and  in  j 
proportion  to  the  slight  degree  and  short  duration  of  these  symptoms,  j 
and  to  the  rapidity  with  which  stupor  and  coma,  sensory  aneesthesia,  con-  | 
vulsions,  and  paralysis  set  in,  the  more  probable  is  it  that  the  bi'ain  itself 
is  involved.    Pyrexia  also  is  not  so  high  as  in  meningitis.    Local  cerebral 
inflammation  is  always  very  obscure  at  the  outset.    Frequently  there  is  i 
a  severe  prolonged  rigor  at  first,  which  may  be  repeated  on  several  days  ; 
with  almost  regular  periodicity.    Sometimes,  without  any  particular  ' 
previous  symptoms,  the  patient  is  seized  with  an  apoplectic  or  epilepti-  \ 
form  seizure,  or  gradual  coma  sets  in  ;  occasionally  sudden  hemiplegia 
without  loss  of  consciousness  has  been  observed.    As  a  rule,  however, 
there  are  early  symptoms,  namely,  deep  and  sometimes  fixed  headache,  I 
often  considerable,  of  a  dull  character,  but  not  intensified  into  violent 
paroxysms,  with  localized  tenderness  over  the  seat  of  the  abscess  ; 
vertigo;  heat  of  head;  restlessness  and  sleeplessness ;  a  heavy  expres- 
sion ;  mental  confusion ;  irritability  ;  sometimes  talkative  but  not  violent 
delirium  ;  dimness  of  sight ;  partial  deafness  ;  sensations  in  various  parts 
of  the  limbs  of  tingling,  numbness,  formication,  or  deep  pain  or  coldness ; 
general  weakness  and  languor ;  with  tremors,  twitchings,  rigidity,  or  ! 
pai'alysis  of  various  muscles.    The  pupils  present  all  possible  variations. 
There  is  comparatively  little  pyrexia.  Vomiting  is  not  infrequent.  The 
bowels  may  be  very  constipated  ;  and  the  tongue  much  furred.  Sometimes  j 
articulation  is  impaired,  or  the  patient  is  disinclined  to  speak,  or  com- 
plete aphasia  may  be  observed.  The  subsequent  symjDtoms  in  fatal  cases 
are  stupor,  ending  in  coma ;  gradual  loss  of  all  sensation ;  convulsions, 
hemiplegia,  or  general  paralysis,  usually  with  rigidity  or  tetanic  spasms  ; 
and  involuntary  escape  of  urine  and  ffBces.    Some  cases  do  not  end  * 
fatally,  but  permanent  disorder  of  the  mental,  sensory,  or  motor  func-  < 
tions  usually  remains.  i 

Cerebral  abscess  in  the  terminal  stage  is  attended  by  the  symptoms 
of  cerebritis  just  described,  but  often  in  "  chronic  abscess "  there 
is  a  "latent  period,"  and  the  initial  inflammatory  symptoms  may  \ 
have  been  so  slight  as  to  have  been  overlooked.  The  latency  is 
often  imperfect,  however,  and  slight  symptoms,  of  which  headache 
is  the  most  common,  may  be  noticed,    the  latent  period  may  then  end  ; 
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siKlclenlj  or  graduall3\  In  "  cacute  abscess"  the  symptoms  are  con- 
tinuous with  the  initial  disturbance. 

Besides  the  comprehensive  symptoms,  of  which  the  more  important  are 
headache,  delirium,  coma,  and  optic  neuritis,  which  are  iri^espective  of  the 
seat  of  the  abscess,  there  are  often  symptoms  determined  by  the  location 
of  the  abscess,  the  most  definite  being  unilateral  paralysis,  convulsions, 
and  aphasia  owing  to  implication  of  motor  regions.  The  temporo- 
sphenoidal  lobe,  the  commonest  seat  of  chronic  abscess,  rarely  produces 
localizing  symptoms.  In  cerebellar  disease  also  there  are  seldom  such 
definite  symptoms  as  to  lead  to  certainty  of  diagnosis,  although  vomit- 
ing, occipital  headache  darting  from  the  diseased  ear,  especially  if 
accompanied  with  inco-ordination,  would  point  to  the  abscess  being  in 
the  cerebellum.  In  pyaemia  it  is  rarely  pos.sible  to  diagnose  cerebi-al 
abscess ;  and  in  some  instances  the  symptoms  closely  resemble  those  of 
some  low  fever.  Very  exceptionally  a  collection  of  pus  in  the  brain 
bursts  externally. 

IV.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — a.  Acute  inflammatory  diseases  connected  with  the 
brain  or  its  membranes  have  to  be  distinguished  from  various  extrinsLc 
diseases  attended  with  severe  nervous  symptoms,  and  this  particularly 
applies  to  tubercular  meningitis  occurring  in  children.  The  principal 
aifections  of  this  class  with  which  these  diseases  are  liable  to  be  con- 
founded are  the  exanthemata,  especially  typhoid  and  tyjjhus  fever; 
pneumonia  and  other  acute  inflammatory  afi^ections  ;  disorder  of  the 
alimentary  canal  in  children,  particularly  if  acute  and  attended  with 
fever  and  marked  cei-ebral  disturbance  ;  anomalous  cases  of  fever  with 
brain-symptoms  ;  great  exhaustion  of  the  vital  powers,  especially  as  the 
result  of  bad  feeding,  prolonged  diarrhoea,  or  some  lowering  illness ; 
and  A-arious  derangements  giving  rise  to  reflex  convulsions  or  delirium. 
The  history  of  the  case,  as  revealing  some  cause  of  cerebral  inflammation, 
or  of  one  of  the  other  complaints  mentioned  above ;  the  acje,  conditu- 
tional  condition,  and  hereditary  tendencies  of  the  patient ;  the  mode  of 
onset  of  the  attack ;  careful  investigation  regarding  the  symptoms,  parti- 
cularly as  to  the  degree  and  character  of  those  referable  to  the  head, 
and  the  presence  or  absence  of  indications  of  cerebral  lesion,  in  the  way 
of  motor  or  sensory  disorder,  the  intensity  and  course  of  pyrexia,  the 
symptoms  connected  with  the  alimentary  canal,  and  those  characteristic 
of  the  various  fevers ;  physical  examination  of  the  different  organs ; 
and  the  course  and  progress  of  the  case,  are  the  chief  data  to  be  relied 
on  in  diagnosis.  It  is  freqiiently  impossible  in  children  to  determine 
at  first  whether  they  are  suffering  from  tubercular  meningitis,  or  from 
one  of  the  complaints  above  enumerated.  Under  such  circumstances 
the  only  thing  to  be  done  is  to  Avatch  the  case  carefully,  and  observe 
its  progress,  at  the  same  time  employing  some  judicious  treatment,  and 
the  obscurity  will  in  most  instances  be  cleared  up  before  long. 

b.  Inflammatory  diseases  have  to  be  separated  fi-om  other  affections 
of  the  nervous  system,  which  give  rise  to  signs  of  cerebral  excitement. 
Acute  meningitis  in  an  adult  may  be  simulated  by  active  congestion,  in 
which,  however,  the  symptoms  are  but  temporary  and  usually  slight, 
with  little  or  no  fever;  by  delirium  tremens;  or  by  acute  mania.  In 
the  last  two  conditions  the  diagnosis  rarely  presents  much  difficultv,  if 
proper  attention  be   paid  to  the  previous  history  and  the  existing 
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symptoms.  In  mania  the  presence  of  one  or  more  fixed  delusions,  and 
absence  of  fever  or  of  signs  of  vascular  excitement  about  the  head,  are 
important  points  in  diagnosis.  In  doubtful  cases  the  supervention  of 
spasmodic  and  paralytic  phenomena,  or  of  coma,  usually  soon  reveals  the 
existence  of  meningitis.  Meningeal  or  cerebral  hasmorrhage  and  cerebral 
tumour  have  in  rare  instances  been  mistaken  for  tubercular  meningitis. 
The  symptoms  of  acute  inflammatory  softening,  and  of  that  form  due 
to  thrombosis,  often  closely  resemi)le  each  other;  and  occasionally 
cerebral  hjemorrhage  simulates  cerebritis  at  first. 

c.  The  diagnosis  of  meningitis  from  cerebritis  and  its  consequences, 
and  of  simple  from  tubercular  meningitis,  calls  for  a  few  remarks. 
Meningitis  and  cerebritis  are  freqiiently  more  or  less  combined,  but  the 
latter  is  distinguished  mainly  by  the  symptoms  of  cerebral  excitement 
being  much  less  marked  and  of  short  duration,  or  even  absent  altogether  ; 
•while  those  indicative  of  failure  of  the  cerebral  functions  rapidly  super- 
vene ;  there  being  also  much  less  local  vascular  excitement  and  general 
pyrexia.  The  chief  circumstances  by  which  tubercular  is  distinguished 
from  simple  meningitis  are  the  age  of  the  patient  in  many  cases  ;  the 
presence  of  signs  of  the  tubercular  diathesis,  or  a  history  of  hereditary 
taint,  and  the  absence  of  any  other  obvious  cause  of  meningitis ;  the 
more  marked  and  prolonged  premonitory  symptoms,  with  insidious  mode 
of  onset ;  the  evidences  of  inflammation  affecting  the  base  of  the  brain 
chiefly  at  first,  there  being  less  psychical  disturbance,  and  no  wild 
delirium ;  the  headache  being  more  in  severe  paroxysms,  with  the 
"hydrocephalic  cry;"  the  minor  degree  of  fever,  or  of  local  vascular 
excitement ;  the  special  characters  of  the  pulse ;  and  the  less  i"apid 
course. 

d.  The  diagnosis  of  cerebral  abscess  is  of  considerable  importance  on 
account  of  surgical  treatment.  The  co-existence  of  chronic  ear-disease 
with  cerebral  symptoms  and  even  oj)tic  neuritis  may  in  rare  cases  lead 
to  error,  as  after  trephining  the  mastoid  process  the  symptoms  have 
entirely  disappeared ;  but  in  nine  cases  out  of  ten  cerebral  symptoms 
with  optic  neuritis  in  ear-disease  point  to  abscess.  Tumour  and  chronic 
abscess  present  many  points  of  resemblance  clinically.  The  aetiology 
will  help  to  decide  ;  moreover,  rapid  and  sudden  develojament  of  cerebral 
symptoms  with  optic  neuritis,  7iot  very  intense,  will  point  to  the  latter 
condition.  From  functional  disease  latent  chronic  abscess  may  be 
distinguished  by  optic  neuritis  and  persistent  headache.  Retardation  of 
the  pulse  is  very  frequently  met  with  in  cerebral  abscess,  and  is  a  sign 
of  great  diagnostic  importance,  especially  when  co-existing  with  head- 
ache, delirium,  and  stupor,  which  serve  then  to  distinguish  it  from  a 
brain-symptom  due  to  a  toxic  state  of  the  blood. 

2.  Prognosis.— Any  acute  inflammation  in  connection  -with,  the  brain 
or  its  membranes  is  extremely  dangerous,  and  in  the  great  majority  of 
cases  the  termination  is  fatal.  It  is  exceedingly  doubtful  Avhether 
tubercular  meningitis  is  ever  recovered  from,  at  all  events  when  the 
disease  is  fully  developed,  although  cases  of  reputed  cure  have  been 
brought  forward.  If  a  case  should  terminate  favourably  the  cerebral 
functions  are  more  or  less  permanently  impaired.  Modern  sui^gical 
treatment  has  improved  the  prognosis  in  cases  of  cerebral  abscess. 

3.  Treatment. — Unfortunately  active  treatment  can  be  of  very  little 
service  in  any  form  of  acute  meningitis  or  cerebritis,  and  my  own 
experience  is  decidedly  opposed  to  the  measures  usually  recommended, 
such  as  bleeding ;  severe  purging ;  mercuiualization ;   and  extensive 
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blistering.  The  measures  which  are  most  likely  to  be  useful  iu  the  eai-ly 
stage  are  to  place  the  patient  in  a  well-ventilated,  cool,  quiet,  and 
somewhat  darkened  room,  on  a  comfortable  bed,  with  the  head  high ; 
to  enjoin  perfect  freedom  from  every  kind  of  disturbance;  to  cut  the  hair 
very  short  or  even  shave  the  head,  and  apply  cold  assiduously,  but 
cautiously,  by-means-of  the  ice-bag,  Leiter's  coil,  or  irrigation ;  to  open 
the  bowels  tolerably  freely,  by  calomel,  croton-oil,  and  jjurgative 
enemata ;  to  limit  the  diet  to  beef-tea  and  milk  ;  and,  if  there  are  signs 
of  vascular  excitement,  to  apply  a  few  leeches  over  the  temples.  Con- 
vulsions are  best  treated  by  bromide  of  potassium  in  full  doses,  especi- 
ally in  cases  of  tubercular  meningitis.  Opium  must  be  avoided.  In 
the  latter  stages  a  blister  may  be  applied  to  the  nape  of  the  neck,  or  a 
couple  behind  the  ears,  but  the  advantage  of  blistering  the  whole  scalp, 
as  has  been  advocated,  seems  to  be  very  questionable.  Should  adynamic 
symptoms  set  in  stimulants  are  needed,  especially  brandy,  ammonia 
and  ether,  with  abundant  liquid  nourishment ;  if  the  patient  is  uncon- 
scious they  may  be  injected  between  the  teeth  by  means  of  a  syringe,  or 
administered  by  enemata.  Care  must  be  taken  throughout  to  keep  the 
feet  warm  ;  to  attend  to  thorough  cleanliness  ;  and  to  see  that  the  bladder 
is  properly  emptied.  Sinapisms  and  flying  blisters  over  the  limbs  are 
recommended  in  order  to  endeavour  to  rouse  the  patient  in  the  later 
stages,  but  they  are  of  little  use.  Should  meningitis  arise  in  connection 
with  rheumatic  fever,  the  application  of  sinapisms  or  blisters  to  the  joints 
might  be  of  service.  In  cases  where  an  abscess  can  be  definitely  localized 
in  the  cortex  by  tenderness  of  the  scalp,  convulsive  seizures  affecting 
one  limb  only,  or  the  presence  of  aphasia,  sui^gical  treatment  by  trephin- 
ing Avith  antiseptic  precautions  should  certainly  be  had  recourse  to,  and 
the  pus  let  out.  The  full  discussion  of  this  aspect  of  the  subject  belongs, 
however,  to  the  domain  of  surgery. 


CHAPTER  XCIII. 

DISEASES  AFFECTING  THE  CEREBRAL  CIRCULATION. 

There  are  four  groups  of  morbid  conditions  Avhich  may  be  referred  to 
the  cerebral  circulation,  namely :— 1.  Excess  or  deficiency  of  blood  in 
the  vessels  of  the  brain—  Cerebral  congestion  and  anaemia.  2.  Cerebral 
emhoUsm  and  throvihosis.  3.  Cerebral  and  Meningeal  lia;morrliage. 
4.  Diseases  of  the  vessels.  Only  the  first  three  groups  need  be  specially 
considered  here,  for  the  diseases  of  the  vessels  have  already  been  partly 
discussed,  and  will  be  further  sufficiently  noticed  incidentally  in  dealmg 
with  other  conditions,  with  the  exception  of  one  particular  lesion, 
namely,  aneurism,  which  it  will  be  more  convenient  to  consider  along 
with  tumours  of  the  brain.  ... 

Without  entering  at  any  length  into  an  account  of  the  peculiarities  ot 
the  cerebral  circulation,  it  will  be  expedient  to  notice  here  certain  points 
which  are  of  practical  importance.  There  is  little  or  no  communication 
betAveen  the  arteries  of  the  brain,  except  at  the  circle  of  Willis.  Even 
the  finest  branches  of  a  particular  artery,  such  as  the  middle  cerebral, 
do  not  anastomose,  and  only  communicate  through  capillary  vessels. 
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Moreover,  the  arterial  branches  supplying  the  central^  ganglia  are 
distinct  from  those  distributed  to  the  surface  of  the  brain ;  while  the 
arteries  of  the  convolutions  give  off  long  and  short  branches,  which  are 
quite  separate,  the  short  ones  being  distributed  to  the  cortical  grey 
matter,  the  long  to  the  subjacent  white  substance.  Hence,  if  any  artery 
is  blocked  up,  the  blood  is  entirely  cut  ofB  from  the  area  which  it 
supplies,  and  the  resulting  lesions  are  correspondingly  limited.  In 
the  case  of  the  middle  cerebral  artery,  for  example,  this  vessel  may  be 
occluded  in  its  main  channel,  the  whole  region  which  it  supplies  being 
thus  deprived  of  blood;  or  only  in  one  of  its  branches,  so  that  the 
cortical  grey  matter  and  subjacent  medulla  may  be  the  seat  of  disease 
from  this  cause,  while  the  basic  ganglia  are  quite  healthy,  and  the 
lesion  may  be  confined  to  a  very  limited  area.  The  ophthalmic  artery 
is  a  branch  of  the  internal  carotid,  and  so  forms  a  communication 
between  the  anterior  and  middle  cerelsral  arteries,  which  come  off  from 
the  same  trunk,  and  the  circulation  in  the  eyeball  and  other  parts  to 
which  this  artery  is  distributed.  The  internal  ear  is  mainly  supplied 
from  the  basilar  artery.  With  regard  to  the  veins,  the  ophthalmic  vein 
opens  into  the  cavernous  sinus ;  nearly  all  the  venous  blood  within  the 
skull  is  conveyed  away  by  the  lateral  sinuses,  and  their  continuations 
the  internal  jugular  veins ;  while  the  chief  sinuses  communicate  by 
branches  passing  through  foramina  in  the  skull  with  the  veins  on  the 
outside  of  the  head,  and  with  those  of  the  neck. 

I.  CEREBRAL  CONGESTION  OR  HYPEREMIA. 

2!tiology. — The  causes  of  hypersemia  of  the  brain  are  : — 1.  General 
plethora,  especially  that  associated  with  excessive  eating  or  drinking, 
and  luxurious  habits,  with  want  of  ' exercise.  2.  Increased  flow  of  blood 
into  the  brain — active  hypercemia — from  undue  cardiac  action,  whether 
merely  functional,  or  associated  with  hypertrophy  of  the  left  ventricle  ; 
local  irritation,  especially  in  connection  with  inflammatory  affections  ; 
diminished  resisting  power  of  the  arteries,  particularly  that  accompany- 
ing vaso-motor  paralysis,  as  from  excessive  mental  labour,  strong 
■emotion,  sun-stroke,  or  the  effects  of  alcohol  and  other  poisons ;  inter- 
ference with  the  general  arterial  or  capillary  circulation,  in  consequence 
of  which  an  extra  amount  of  blood  flows  into  the  main  arteries  of  the 
neck;  or,  it  is  said,  atrophy  of  the  brain.  3.  Interference  loith  the  escape 
■of  blood  out  of  the  brain — mechanical  hypercemia — especially  resulting 
from  cardiac  and  extensive  lung-affections ;  violent  expiratory  efforts 
with  tlie  glottis  closed,  as  in  coughing  or  straining  at  stool ;  hanging 
the  head  downwards;  direct  pressure  upon  the  veins  returning  the  blood 
from  the  brain,  as  by  an  aneurism  or  other  tumour ;  or  strangulation  of 
the  neck. 

Anatomical  Characters. — The  post-mortem  apisearances  usually 
described  as  indicative  of  cerebral  congestion  are  overloading  of  the 
venous  sinuses  and  of  the  vessels  of  the  meninges,  including  the  finer 
branches  as  well  as  the  larger  veins,  so  that  the  pia  mater  appears 
extremely  vascular  and  opaque ;  undue  redness  of  the  grey  matter  of 
the  convolutions  ;  and  increased  number  and  size  of  the  drops  of  blood 
which  are  visible  on  making  sections  of  the  brain.  The  convolutions 
may  be  compressed,  and  the  ventricles  contracted.  Niemeyer  justly 
remarked  that  it  is  often  difficult  to  decide  whether  the  vessels  of  the 
membranes,  and  still  more  whether  those  of  the  brain-substance  have 
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been  congested  during  life.  He  considered  that  the  number  and  size  of 
the  drojis  of  blood  on  section  depend  chiefly  on  its  fluidity,  and  that 
CBdema  may  follow  congestion,  the  brain-substance  then  becoming 
unnsnally  pale,  and  presenting  but  few  and  small  blood-spots.  As  a 
rule  the  signs  of  hypertemia  are  equally  distributed  throughout,  but 
sometimes  thej'-  are  more  evident  in  some  parts  of  the  brain  than  othei-s. 
Long-continued  or  rej^eated  congestion  leads  to  permanent  enlargement 
and  tortuosity  of  all  the  vessels;  atrophy  of  the  brain,  with  a  moist 
and  slimy  condition  of  its  substance  ;  increase  in  the  subarachnoid  fluid  ; 
and,  it  is  affirmed,  to  hypertrophy  of  the  Pacchionian  bodies. 

Symptoms. — Persistent  cerebral  congestion  is  revealed  ordinai'ily  by 
more  or  less  of  the  following  symptoms  : — Constant  dull  headache,  not 
severe,  felt  all  over  the  head,  or  chiefly  at  the  vertex  or  behind ;  a  sense 
of  heaviness,  fulness,  and  oppression  in  the  head  ;  vertigo,  which  is  often 
a  prominent  symptom  ;  some  degree  of  mental  disturbance,  evidenced  by 
duluess  of  intellect,  confusion  and  slowness  of  thought,  impaired  memory,, 
indifference,  and  indisposition  for  any  effort  or  occupation  ;  constant 
drowsiness,  though  sleep  is  unrefreshiug  and  often  disturbed  by  unplea- 
sant dreams ;  photopsia,  iridic  colours,  or  specks  before  the  eyes,  or 
sometimes  temporary  diplopia  or  dim  vision  ;  partial  deafness  and  noises 
in  the  ears  ;  a  feeling  of  heaviness  in  the  legs,  especially  after  walking,, 
with  restlessness  and  fidgetiness,  twitchings,  or  sudden  startings ; 
increased  or  impaired  cutaneous  sensibility ;  pains  in  the  limbs  and 
various  paraesthesite,  these  disordered  sensations  being  temporary  and 
variable  in  their  locality.  These  symptoms  are  rendered  worse  by  taking 
a  full  meal,  by  mental  effort  or  emotion,  by  physical  exei'tion,  and  by  the 
recumbent  posture.  There  are  often  obvious  signs  of  plethora  about 
the  face  and  head,  with  throbbing  of  the  cai'otids. 

Occasionally  grave  symptoms  arise  from  cerebral  congestion.  The 
most  important  are  those  characteristic  of  an  apoplectic  attack.  Various 
combinations  of  symptoms  may  be  met  with,  but  the  distinctive  features 
of  this  congestive  apoplexy  are  as  follows  : — 1.  Its  onset  is  quite  sudden ; 
it  reaches  its  full  development  at  once ;  and  almost  always  follows  some 
act  on  the  part  of  the  patient  Avhich  leads  to  increased  congestion  in  the 
cranial  cavity,  such  as  hanging  down  the  head,  coughing,  or  straining  at 
stool.  2.  The  coma  is  rarely  complete,  there  being  usually  some  indica- 
tions of  sensation,  or  should  there  be  absolute  loss  of  consciousness,  this 
lasts  but  a  very  short  time.  3.  Thex-e  is  generally  partial  bilateral  motor 
paralysis  ;  very  rarely  hemiplegia,  or  more  mai-ked  paralysis  on  one  side 
than  the  other.  4.  Rigidity  is  never  observed,  but  slight  bilateral  clonic 
spasms  are  not  uncommon,  or  they  may  be  unilateral.  5.  Eespiration  is 
not  stertorous.    6.  The  pulse  is  generally  slow,  infrequent,  and  full. 

7.  There  are  external  signs  of  hyperasmia  about  the  head  and  face. 

8.  Urine  and  faeces  are  not  passed  involuntarily.  9.  Restoration  is  rapid 
and  ordinarily  complete,  no  permanent  mental  defect  or  paralysis  of 
motion  or  sensation  remaining.  Some  degree  of  mental  confusion  may 
continue  for  a  time,  or  there" may  be  general  impaired  sensation  with 
muscular  weakness,  but  these  phenomena  soon  pass  away.  The  patient 
may  be  sabject  to  attacks  of  a  similar  kind.  Occasionally  cerebral 
congestion  is  supposed  to  give  lise  to  epileptiform  seiz.ures  ;  and  in  some 
conditions  it  is  said  to  be  attended  with  delirium  and  fever. 


CEREBRAL  AND  MENINGEAL  HiEMORRHAGE. 


1051 


II.  CEREBRAL  ANEMIA. 

JEtiology. —  Cerebral  anfemia  may  he  partial  or  general.  Tlie  former- 
may  arise  from  obstruction  of  some  arterial  branch,  especially  as  the 
result  of  embolism  or  thrombosis  ;  or  in  connection  with  certain  intra- 
cranial diseases,  such  as  cerebral  hsemorrhage  or  tumonr,  which  either 
compress  neighbouring-  arteries  or  capillaries,  or  give  rise  to  surrounding- 
oedema.  Anosmia  of  the  entire  brain  occurs  under  the  following  circum- 
stances : — 1.  In  connection  with  general  anceviia.  2.  'From  failing  cardiac 
action,  cerebral  anasmia  being  a  prominent  phenomenon  of  the  syncopal 
state.  3.  Rarely  from  obstruction  or  compression  of  one  of  the  main 
arteries  supplying  the  brain.  4.  In  consequence  of  the  cranial  cavity  being 
encroached  iipon  by  large  tumours,  hgemorrhages,  and  other  morbid  con- 
ditions ;  or  by  a  fractured  and  depressed  skull.  5.  From  vaso-motor 
contraction  of  the  arteries  which  supply  the  brain,  it  is  said. 

Anatomical  Characters. — Cerebral  anaemia  is  indicated  by  more  or 
less  deficiency  or  want  of  blood  in  the  vessels  supplying  the  brain  ;  by 
pallor  of  its  substance,  the  white  matter  being  very  pale  and  shiny ; 
and  by  the  absence  or  small  number  and  size  of  the  spots  of  blood  usually 
visible  on  making  sections  of  the  brain-substance. 

Symptoms. — It  is  probable  that  the  symptoms  which  occur  in  connec- 
tion with  several  of  the  morbid  conditions  which  affect  the  brain  are  to 
some  extent  due  to  local  antemia  of  its  substance.  This  partial  ansemia 
is,  however,  of  most  importance,  and  most  strikingly  evident  in  associa- 
tion with  embolism  and  thrombosis,  and  the  phenomena  observed  will  be 
more  appropriately  described  when  these  pathological  conditions  are 
discussed. 

In  general  cerebral  antemia  the  symptoms  may  be  simply  those  of 
more  or  less  sudden  syncope,  namely,  loss  of  consciousness,  with  pallor, 
dilated  pupils,  and  other  'phenomena,  in  some  conditions  these  being- 
associated  with  distinct  convulsive  movements  ;  or  they  may  come  on 
gradually.  The  phenomena  in  the  latter  case  are  usually  those  already 
described  under  antemia,  such  as  headache,  dizziness,  disturbed  vision, 
and  tinnitus  auinum.  A  condition  met  with  in  children  as  a  result  of 
depressing  causes,  such  as  bad  feeding  or  long-continued  diarrhoea,  which 
has  been  termed  hydrocephaloid,  has  also  been  attributed  to  cerebral 
ansBmia,  the  symptoms  simulating  those  of  acute  hydrocephalus.  In 
cases  of  starvation,  as  well  as  in  some  instances  cf  mere  general  antemia, 
there  may  be  marked  mental  excitement,  restlessness,  and  delirium, 
which  may  even  end  in  a  violent  maniacal  condition. 

III.  CEREBRAL  AND  MENINGEAL  HEMORRHAGE- 
SANGUINEOUS  APOPLEXY. 

.Etiology  and  Pathology. —  Cerebral  haemorrhage  is  in  the  great 
majority  of  cases,  excluding  those  of  traumatic  origin,  the  result  of  struc- 
tural changes  in  the  minute  vessels,  which  diminish  their  resisting  power, 
namely,  atheroma  or  calcification  ;  fatty  degeneration  ;  the  foi-mation  of 
minute  aneurismal  dilatations  on  the  small  arteries,  associated  with  a 
fibroid  change  ;  or  the  state  of  impaired  nutrition  which  is  induced  by 
debilitating  diseases,  such  as  typhus  fever  or  scurvy.  Frequently,  in 
addition  to  this,  the  vessels  are  not  properly  supported,  owing  to  soften- 
ing or  atrophy  of  the  brain-substance,  and  hence  they  are  still  more 
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liable  to  rupture.  Not  uncommonly  tliey  give  way  spontaneously,  but 
this  event  is  far  more  likely  to  happen  if  a  state  of  cerebral  congestion  is 
brought  about  in  any  way,  but  especially  as  the  result  of  hypertrophy  of 
the  left  ventricle,  excited  cardiac  action,  or  interference  with  the  return 
of  venous  blood  from  the  brain.  On  this  account  cei-ebral  hajmorrhage 
is  liable  to  follow  sudden  effort ;  straining  at  stool ;  a  fit  of  coughing ; 
powerful  emotion;  hanging  the  head  down;  compression  of  the  neck; 
exposure  to  the  sun ;  a  fit  of  drunkenness ;  a  warm  bath ;  or  general 
exposure  of  the  surface  of  the  body  to  cold.  Among  predisposing  causes 
may  be  mentioned  advanced  age;  hereditary  predisposition  to  early  senile 
changes  in  the  arteries  ;  luxurious  habits,  with  want  of  exercise  ;  and  a 
state  of  general  plethora  or  obesity.  Should  there  be  signs  of  marked 
degeneration  in  the  arteries,  particularly  if  these  are  combined  with  left 
cardiac  hypertrophy  or  dilatation  of  the  right  cavities  of  the  heart,  or 
with  renal  disease,  cerebral  hnemorrhage  is  to  be  feared  at  any  moment. 
This  lesion  may  occur  even  in  young  children.  It  must  be  mentioned  that 
embolism  or  thrombosis  of  a  large  vessel  in  the  brain  leads  to  capillary  extra- 
vasation into  the  surrounding  area.  In  very  rare  instances  haemorrhage 
into  the  brain  has  i-esulted  from  the  rupture  of  a  vascular  tumour. 

Traumatic  injury  is  the  usual  cause  of  meningeal  haemorrhage,  but 
blood  may  find  its  way  from  the  brain  into  or  beneath  the  pia  mater,  or 
into  the  arachnoid  cavity.  Another  important  cause  of  lijemorrhage 
into  the  meninges  is  the  rupture  of  an  aneurism  involving  one  of  the  main 
ai-teries  at  the  base  of  the  brain,  especially  the  basilar,  middle  cerebral, 
or  one  of  the  communicating  arteries.  In  a  large  number  of  these  cases 
the  aneurism  is  due  to  embolism  from  infective  endocarditis,  and  when 
cerebral  hsemorrhage  occurs  in  young  people,  this  is  nearly  always 
the  cause.  Meningeal  ha3morrhage  also  occurs  in  connection  with  the 
condition  named  pachymeningitis.  Effusion  of  blood  outside  the  dura 
mater  is  always  due  to  injury. 

Anatomical  Characters. — The  situations  in  which  blood  may  be 
found  extravasated  within  the  cranium  are  as  follows : — 1.  Into  the 
siTbstance  of  the  brain.  2.  Within  the  ventricles.  3.  In  connection 
Avith  the  pia  mater.  4.  Into  the  arachnoid  sac.  5.  Between  the  skull 
and  dura  mater. 

The  pathological  anatomy  of  ihjBmorrhage  into  the  brain  must  be 
considered  at  some  length.  Seat. — This  is  by  far  most  frequentl^y  the 
internal  capsule,  the  corpus  striatum,  or  the  optic  thalamus.  Occasionally 
blood  escapes  into  the  pons,  cerebellum,  convolutions  or  medullar}^  sub- 
stance of  the  cerebrum,  crus  cerebri,  medulla  oblongata,  coi-pora 
quadrigemina,  or  corpus  callosum.  Sometimes  a  part  of  the  brain,  as 
the  septum  lucidum,  is  torn  through ;  or  the  blood  makes  its  way  into  a 
ventricle,  or  out  on  to  the  surface  of  the  brain.  Amount. — The  quantity 
of  blood  extravasated  varies  from  a  few  drops  to  several  ounces,  and 
the  eifusion  may  be  so  large  as  to  alter  the  shape  of  a  hemisphere, 
flatten  its  convolutions,  and  cause  marked  ancemia  around.  Number  of 
hremorfhages. — As  a  rule  there  is  but  one  extravasation,  but  occasionally 
two  or  more  are  observed,  though  very  rarely  on  opposite  sides.  Not 
uncommonly  remains  of  former  haemorrhages  are  visible.  Recent 
characters  and  subsequent  changes. — The  blood  may  accumulate  in  the 
form  of  what  is  termed  a  capillary  haimorrhage  ;  eras  a  distinct  clot.  The 
former  presents  numerous  scattered  dark-red  points  of  extravasation  in 
the  midst  of  cei-ebral  substance,  which  is  either  normal,  or  frequently  of 
a  yellow  or  reddish  colour,  as  well  as  softened,  this  condition  consti- 
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tating  one  form  of  red  softening.  A  clot,  if  small,  simply  separates  the 
braiu-Kbres,  but  if  it  is  large,  the  cerebral  tissue  becomes  brokeu  clown 
and  mixed  with  the  blood,  while  the  surrounding  portion  is  torn,  at  the 
same  time  being  often  softened  and  discoloured  from  inhibition.  At 
first  tlie  blood  may  be  found  to  be  quite  fluid,  or  partially  or  completely 
coagulated  into  a  soft  clot.  Subsequently  it  tends  to  set  up  surrounding 
inflammation,  and  has  bceu  known  even  to  give  rise  to  an  abscess.  In 
favourable  cases,  however,  the  extravasation  undergoes  changes  ending 
in  its  absorption.  It  separates  into  its  tibrinotis  and  serous  portions; 
becomes  decolorized  by  degrees,  passing  through  stages  of  reddish- 
browni,  brown,  yellowish-brown,  and  yellow ;  or  granular  pigment 
and  liiBmatoidin  crystals  form.  Proliferation  of  cellular  tissue  takes 
place  around,  forming  a  capsule,  and  the  clot  may  in  time  be  entirely 
a.bsorbed,  an  apoplectic  cyst  remaining,  containing  fluid,  often  loculated, 
and  this-  may  also  be  removed  ultimately,  nothing  being  left  but  a  firm, 
fibrous,  pigmented  cicatrix.  It  is  even  said  that  this  may  disappear,  a 
loss  of  substance,  with  consequent  diminution  in  the  size  of  the  brain, 
being  thus  occasioned.  The  nerve-fibres  which  lead  fi'om  the  seat  of 
htemorrhage  to  the  spinal  cord  frequently  undergo  degeneration. 

When  blood  collects  in  a  ventricle  it  is  not  nearly  so  readily  ab- 
sorbed, but  tends  to  become  organized.  In  connection  with,  the  mem- 
branes an  extravasation  is  generally  spread  out,  and  forms  a  soft  red 
coagulum.  In  its  subsequent  cbanges  it  becomes  altered  in  colour, 
granular,  and  pigmented,  the  brain  underneath  being  somewhat 
indurated.  Finally  it  forms  a  depressed  pigmented  plate,  with  serum 
upon  its  surface. 

The  heart,  vessels,  and  kidneys  will  be  found  diseased  in  many  cases 
of  cerebral  hemorrhage. 

Symptoms. — In  a  considerable  proportion  of  cases  of  cerebral  haemor- 
rhage premonitory  symptoms  have  been  noticed  for  a  variable  period, 
such  as  headache  or  a  sense  of  heaviness  in  the  head ;  vertigo ;  mental 
confusion  and  impaired  memory ;  irritability  of  temper ;  disturbed 
sleep  or  drowsiness ;  disorder  of  vision  or  hearing  ;  thickness  of  speech  : 
slight  or  temporary  limited  paralysis  about  the  face  or  limbs ;  local 
twitchings ;  impaired  sensation  or  partesthesite  in  various  parts.  These 
phenomena  are  usually  due  to  mere  vascular  disturbance ;  but  msbj 
result  from  the  formation  of  minute  thrombi  or  very  small  extravasa- 
tions. The  frequent  occuiTcnce  of  epistaxis  has  been  considered  an 
important  premonitory  sign  of  cerebral  apoplexy ;  as  well  as  sub- 
conjunctival hsemorrhages,  and  the  discovery  by  the  ophthalmoscope  of 
clots  in  the  retina.  Thei^e  are  usually  clinical  indications  of  degenera- 
tion of  the  vessels,  as  well  as  of  cardiac  disease  and  chronic  renal  mis- 
chief in  many  cases. 

The  precise  clinical  phenomena  which  result  from  the  actual  extra- 
vasation of  blood  into  the  brain  differ  very  materially.  This  lesion 
never  causes  absolutely  sudden  death,  though  in  rare  instances  a  fatal 
termination  has  occurred  within  a  few  minutes.  In  the  majority  of 
cases  the  immediate  symptoms  which  characterize  cerebral  hfemorrhage 
may  be  summed  up  as  those  of  an  apoplectic  seizure  with  hemiplegia.  The 
main  features  of  the  attack  are  as  follows  : — It  may  follow  some  evident 
cause  which  leads  to  cerebral  congestion,  but  often  comes  on  sponta- 
neously, while  the  patient  is  perfectly  quiet.  The  seizure  is  usually 
more  or  less  sudden,  though  not  absolutely  so,  being  almost  always 
preceded  by  some  immediately  premonitory  symptoms,  which  occa- 
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sionally  last  for  some  time,  such  as  mental  confusion,  pain  in  tlie  head, 
disorder  of  speech,  unilateral  numbness,  pallor  with  faintness,  or  sick- 
ness. Sometimes  a  convulsion  ushei's  in  the  attack.  When  fully 
developed  the  coma  is  usually  very  profound  at  first,  and  the  deeper  it 
is  the  more  likely  is  an  apoplectic  tit  to  be  due  to  hfjemorrhage  rather 
than  other  cerebral  lesions.  The  accompanying  phenomena  of  the 
comatose  state  in  a  considerable  proportion  of  cases  of  sanguineous 
apoplexy  are  flushing  or  even  some  degree  of  lividity  of  thfe  face,  with  a 
turgid  condition  and  fulness  of  the  veins  ;  slow,  laboured,  irregular,  or 
stertorous  breathing,  with  puffing  out  of  the  cheeks  in  expiration ; 
and  throbbing  of  the  cai'otids,  the  radial  pulse  being  frequent,  slow, 
laboured,  full,  and  soft.  Sometimes,  however,  signs  of  shock  are 
noticed,  the  face  being  pale,  and  the  pulse  rapid,  small,  and  feeble.  The 
temperature  is  frequently  lowt^red.  Hemiplegia  exists  on  the  side  oppo- 
site the  lesion,  having  the  extent  of  distribution  described  in  the 
•chapter  on  paralysis,  but  in  many  instances  this  condition  is  not  easy  to 
make  out  at  first,  when  the  coma  is  very  profound,  the  whole  body  being 
paralyzed  for  the  time.  Sometimes  tremors  or  spasmodic  movements 
are  observed  in  the  paralyzed  limbs.  The  head  and  eyes  are  usually 
turned  to  the  non-paralyzed  side,  being  drawn  by  the  unantagonized 
muscles  of  the  sound  side,  the  patient  seeming  to  be  looking  over  the 
.shoulder  on  that  side,  and  often  both  upper  eyelids  fall.  The  pupils 
vary  much,  but  they  are  generally  equal  and  somewhat  dilated ;  some- 
times they  are  unequal,  or  very  large  and  insensible  to  light. 

As  regards  the  progress  of  the  symptoms,  the  comatose  state  may  end 
in  death,  which  rarely  happens  under  some  hours,  and  not  usually  for 
two  or  three  days,  some  cases  lingering  for  four  or  five  daj's  or  even 
longer.  Ui"ine  and  faeces  are  then  passed  unconsciously ;  and  secretions 
accumulate  in  the  air-tubes,  attended  with  loud  rhonchal  sounds.  On 
the  other  hand,  in  a  good  proportion  of  cases  consciousness  is  restored 
jnore  or  less  speedily,  and  when  this  happens  the  mind  is  found  to  be 
perfectly  natural,  or  there  is  only  slight  mental  confusion,  which  soon 
passes  olf .  Occasionally  delirium  is  observed ;  or  the  mental  faculties 
may  be  permanently  enfeebled,  the  patient  sinking  in  time  into  a  state 
•of  more  or  less  dementia.  The  hemiplegia  becomes  evident  on  the 
return  to  consciousness,  and  when  the  right  side  is  afi^ected  aphasia  is 
common,  being  also  occasionally  observed  in  cases  of  left  hemiplegia, 
hut  in  these  cases  the  patient  is  usually  left-handed.  Sensation  is  not 
nearly  so  much  affected  as  motion  usually,  there  being  merely  a  certain 
degree  of  impaired  sensibility,  or  of  numbness  and  tingling  in  the 
extremities,  and  even  these  disorders  usually  disappear  before  long. 
Now  and  then,  however,  permanent  anaesthesia  is  noticed,  either  over 
the  whole  side  or  in  limited  spots,  which  is  an  indication  of  severe 
lesion,  extending  to,  and  implicating  the  posterior  part  of  the  internal 
capsule.  There  is  usually  no  complaint  of  head-symptoms  or  disorder 
of  the  special  senses,  or  if  such  exist,  they  speedily  pass  away  unless 
the  hajmorrhage  is  extensive.  In  a  few  days  signs  of  more  or  less 
inflammation  from  irritation  by  the  clot  are  generally  developed,  such  as 
headache,  heat  of  head,  restlessness,  slight  delirium,  disturbances  of 
vision,  and  twitchings  or  spasmodic  movements  in  the  paralyzed  parts. 
These  symptoms  soon  subside  as  a  rule,  but  violent  inflammation  may 
be  set  up,  ending  in  extensive  softening  or  abscess,  indicated  by  a 
relapse  into  the  comatose  state,  with  general  paralysis  and  involuntary 
•evacuations  before  death,  Avhich  event  may  take  place  from  this  cause 
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in  three  weeks  or  even  later.  Slioiilcl  a  case  progress  favourably,  the 
motor  paralysis  often  diminishes  markedly  in  time,  the  improvement 
following  the  usual  course,  but  restoration  is  seldom  complete,  certain 
raiiscles  generally  remaining  permanently  disabled.  In  other  cases 
there  is  little  or  no  im^Drovement,  and  "late  rigidity"  may  ultimately 
set  in. 

The  clinical  variations  due  to  the  seat  of  cerebral  hasmorrhage  may 
be  o-athered  from  what  has  been  stated  in  the  chaj)ter  on  Localization 
OF  Nervous  Diseases,  but  a  few  special  points  may  be  noticed  here,  as 
w^ell  as  the  variations  due  to  the  extent  of  the  mischief.  As  regards 
either  cerebral  hemisphere,  the  degree  and  duration  of  the  comatose  state 
depend  mainly  on  tlae  amount  of  the  extravasation.  Hence,  if  this  is 
moderate,  there  may  be  only  partial  loss  of  consciousness,  the  patient 
exhibiting  signs  of  sensation  and  perception,  while  the  mental  faculties 
-are  very  speedily  and  completely  restored.  If  the  extravasation  is  very 
small,  there  is  no  impairment  of  consciousness  at  all,  and  the  lesion  is 
merely  indicated  by  sudden  hemiplegia;  or  this  is  noticed  when  the  patient 
■attempts  to  move  in  the  morning,  the  bsemorrhage  having  occurred 
during  the  night.  The  degree  and  pei'sistence  of  the  paralysis  depend 
on  the  seat  of  the  extravasation,  as  Avell  as  on  its  extent.  Thus  a  small 
elf usion  into  either  corptis  striatum  or  into  the  internal  capsule  will  give 
rise  to  hemiplegia,  and  if  it  is  of  some  size  the  paralysis  is  permanent. 
It  may  happen  that  a  clot  is  so  small  or  so  situated  that  it  either  gives 
rise  to  no  symptoms  whatever ;  or  only  to  partial  hemiplegia,  from 
which  recovery  is  often  rapid  and  complete.  Haemorrhage  into  the 
cortical  substance  is  said  to  be  usually  attended  with  convulsions,  and 
subsequently  by  marked  mental  disturbance,  meningitis  being  often  set 
up.  A7hen  a  very  large  clot  occupies  one  hemisphere,  so  that  the  opposite 
side  is  also  interfered  with,  bilateral  paralysis  is  produced,  though  it  is 
not  equal  on  the  two  sides,  only  some  degree  of  weakness  of  the  limbs 
being  observed  on  the  same  side  as  the  lesion.  General  paralysis  may 
also  result  from  extravasation  into  both  hemispheres,  but  this  is 
extremely  rare.  If  there  is  extensive  laceration  of  the  brain,  rigidity 
and  muscular  tvvitchings  are  prominent  phenomena.  In  some  cases  no 
impairment  of  consciousness  is  observed  at  first,  or  this  is  only  partial 
and  of  brief  duration,  but  afterwards,  owing  to  increase  of  the  haemor- 
rhage, or  to  the  rupture  of  another  vessel,  profound  coma  sets  in,  ending 
in  death. 

Ventricular  htemorrhage  is  attended  with  deep  coma  and  general 
paralysis,  as  well  as  in  some  cases  with  convulsions  or  mai-ked  rigidity 
and  twitchings;  or,  more  commonly,  these  symptoms  follow  the  signs  of 
haemorrhage  into  one  hemisphere,  which  is  very  significant.  Con- 
siderable extravasation  into  the  middle  of  the  pons  Varolii  causes  pro- 
found coma  ;  genei^al  paralysis  ;  marked  contraction  of  both  pupils  ;  and 
usually  speedy  death.  The  condition  greatly  resembles  that  resulting 
from  opium-poisoning.  HaBmorrhage  into  the  medulla  oblongata 
generally  proves  vei-y  rapidly  fatal.  When  blood  escapes  into  the 
■arachnoid  sac  or  suh-arachnoid  space  the  attack  is  usually  not  so  sudden, 
but  the  symptoms  are  very  variable.  At  the  outset  premonitory 
symptoms  are  frequently  present,  such  as  severe  headache,  vertigo, 
partial  loss  of  motion,  somnolence,  or  impairment  of  intellect.  Among 
the  signs  which  may  be  regarded  as  most  suggestive  of  this  form  of 
hfemorrhage  are  gradually-developed  coma ;  paralysis  beginning  on  one 
side  and  afterwards  extending  to  the  opposite  one ;  the  occurrence  of 
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convulsions,  marked  spasmodic  contractions,  or  rigidity  of  the  limbs  • 
and  the  supervention  of  signs  of  severe  meningitis  in  a  few  days.' 
Sensation  is  i^ai^ely  affected.  When  meningeal  hajmorrhage  is  consider- 
able, it  may  be  impossible  to  distinguish  this  condition  from  extravasa- 
tion into  the  substance  of  the  brain. 

IV.  CEREBRAL  EMBOLISM  AND  THROMBOSIS— CEREBRAL 

SOFTENING. 

JEtiology  and  Pathology.— The  pathology  of  softening  of  the  brain 
is  much  disputed,  but  I  propose  to  ti^eat  of  this  morbid  condition  in 
connection  with  embolism  and  throvibosis,  because  it  seems  to  me  certain 
that  cerebral  softening  is  in  the  great  majority  of  cases  due  to  vascular 
obstruction  thus  induced.  A  cerebral  emhohcsoi  any  size  generally  has 
its  origin  in  endocarditis  affecting  the  valves  of  the  left  side  of  the 
heart,  especially  the  mitral,  but  it  may  come  from  a  clot  in  the  left 
auricle  in  cases  of  mitral  stenosis,  from  an  aneurism,  or  from  a  pul- 
monary thrombus.  Minute  emboli  may  also  be  detached  from  old 
clots,  or  from  the  inner  surface  of  diseased  vessels.  The  formation  of 
tlirombi  is  almost  always  associated  with  degeneration  or  disease  of 
the  cerebral  vessels  ;  which,  however,  may  be  aided  by  a  feeble  state  of 
the  circulation,  and  by  certain  conditions  of  the  blood. 

The  main  pathological  causes  to  which  the  different  forms  of  cerebral 
softening  have  been  attributed  may  be  thus  summarized: — 1.  Local 
inflammation  of  the  brain-substance.  2.  Obstruction  of  arteiies  or 
capillaries  by  emboli ;  of  arteries,  veins,  or  venous  sinuses  by  thrombi. 
3.  Pi'essure  upon  one  of  the  main  arteries  by  a  tumour.  4.  A  diseased 
condition  of  the  walls  of  the  small  arteries  and  capillaries,  narrowing  their 
calibre,  and  interfering  with  the  nutritive  relation  normally  existing 
between  the  blood  and  tissues.  Such  a  condition  is  important  in  con- 
nection with  syphilis.  5.  Diminished  nutritive  activity  in  the  tissue- 
elements  themselves,  leading  to  their  degeneration.  6.  Effusion  of  blood 
into  the  brain.  7.  A  peculiar  chemico-pathological  change  in  the  brain- 
substance,  attended  with  the  liberation  of  phosphine  and  one  or  more  of 
the  fatty  acids.  This  form  of  softening  is  said  to  be  often  observed 
around  adventitious  products  and  old  clots, but  occasionally  is  independent 
of  these  morbid  conditions  (Rokitansky).  8.  CEdema  of  portions  of  the 
brain.  9.  Atrophic  softening,  due  to  separation  of  nerve-fibres  from 
their  ganglionic  communications.  I  have  already  expressed  my  own 
view  as  to  embolism  and  thrombosis  being  by  far  the  most  frequent 
causes  of  cerebral  softening,  the  nutrition  of  the  part  thus  deprived 
of  blood  being  impaired,  sometimes  to  such  a  degree  as  to  cause  its 
actual  death,  oedema  and  capillary  haemorrhage  also  in  some  cases  con- 
tribtitiug  to  the  process  of  softening.  It  must  not  be  forgotten  that 
the  brain  may  become  softened  as  the  result  of  a  post-mortem  change. 
With  regard  to  the  predisposing  causes  of  cerebral  softening,  this  lesion  is 
most  common  in  advanced  age,  on  account  of  the  condition  of  the 
vessels,  but  when  due  to  embolism  it  may  be  met  with  in  young  adults, 
or  even  in  children.  Excessive  and  long-continued  mental  strain 
undoubtedly  aids  in  its  production,  and  it  is  by-no-means  improbable 
that  this  may  so  disturb  the  balance  of  nutrition  as  of  itself  to  give  rise 
to  softening  of  the  brain. 

Anatomical  Characters. — An  embolus  may  lodge  in  one  of  the  arteries 
before  reaching  the  circle  of  Willis,  and  then,  owing  to  the  collateral 
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civculation  being-  readily  set  np,  no  permanent  injurious  consequences 
ensne.  Almost  always,  however,  it  passes  into  a  branch  beyond  this 
circle,  most  frequently  the  middle  cerebral  artery,  especially  the  left, 
accordiijo-  to  most  observers.  The  immediate  result  is  ansemia  of  the 
portion  of  the  hemisphere  which  this  artery  supplies,  and  in  consequence 
of  the  anatomical  arrangement  of  the  vessels  previously  described,  this 
is  followed  by  softening,  with  osdema,  while  there  is  a  determination 
of  blood  into  the  surrounding  capillaries,  which  ofteii  give  way,  giving 
rise  to  capillary  hfBmorrhage,  especiallj''  at  the  circumference  of  the 
affected  part.  The  effects  may  partly  disappear  in  course  of  time  in 
young  persons  whose  vessels  are  healthy  and  distensible,  and  it  is  not 
improbable  that  the  conseqiiences  of  embolism  in  the  minute  vessels  are 
often  recovered  from.  After  an  embolus  has  been  lodged  for  some 
time  it  may  be  difficult  or  even  impossible  to  discover  it  at  the  post- 
mortem examination. 

In  arterial  thrombosis  the  vessels  will  generally  be  found  extensively 
diseased,  many  of  them  being  usiially  blocked  up.  This  condition  will 
also  lead  to  anfemia  and  softening,  but  owing  to  the  moi-bid  state  of  the 
minute  vessels,  and  to  the  fact  that  several  of  them  are  obstructed,  there 
is  no  increased  vascularity  around  the  affected  part  as  a  rule,  this 
portion  of  the  brain  being  very  pale,  while,  if  a  vessel  of  any  size  is 
obstructed,  for  the  same  reasons  restoration  cannot  be  expected. 
Thrombosis  of  the  veins  and  venous  simises  is  generally  associated  with 
inflammation,  resiilting  from  injury  or  from  bone-disease.  It  may  arise, 
however,  from  feebleness  of  circulation  accompanied  w^ith  blood- 
changes,  the  thrombus  first  forming  in  the  superior  longitudinal  sinus, 
and  then  extendiug',  leading  to  more  or  less  effusion  of  serum  into  the 
ventricles  and  sub-arachnoid  space,  or,  rarely,  even  to  hismorrhage  here 
or  into  the  bi^ain-substance,  but  esjsecially  to  scattered  patches  of  red 
softening  with  capillary  hfemorrhages  in  the  grey  matter  of  the  con- 
volutions, or  occasionally  to  more  extensive  softening. 

Three  chief  forms  of  cerebral  softening  are  described,  namely,  red^ 
yellotn,  and  white,  but  the  softened  part  may  present  numerous  gi-ades 
of  these  tints,  or  even  other  colours,  such  as  brown  or  greenish.  The 
degree  of  diminution  in  consistence  varies  from  what  is  scarcely  appre- 
ciable, to  a  condition  in  which  the  brain-substance  is  converted  into 
almost  a  fluid  pulp.  This  is  determined  by  the  aid  of  the  finger  ;  or  by 
allowing  a  piece  cut  out  of  the  softened  part  to  stand,  and  observing  how 
soon  the  angles  round  off,  or  noting  the  effects  of  pouring  a  stream  of  water 
gently  upon  it.  The  seat  and  extent  of  softening  also  vary  greatly,  and  very 
different  statements  have  been  made  as  to  the  fi'equency  with  which 
different  parts  of  the  brain  are  involved,  but  the  usual  seats  seem  to  be  the 
corpus  striatum,  optic  thalamus,  central  white  matter  of  the  hemisphere, 
and  the  convolutions.  In  embolic  softening  the  left  hemisphere  is  most 
commonly  affected.  The  morbid  condition  is  rarely  well-defined,  but 
shades  off  into  the  surrounding  brain-tissue.  A  section  appears  to  be 
swollen,  and  often  rises  above  the  surrounding  level.  A  highly  impor- 
tant character  of  all  forms  of  cerebral  softening,  except,  it  is  said,  the 
inflammatory  variety,  is  that  the  specific  gravity  of  the  softened  part 
is  con.siderab]y  below  that  of  normal  brain- substance.  Microscopical 
examination  reveals  more  or  less  destruction  of  the  nerve-elements,  until 
in  extreme  cases  no  trace  of  them  is  visible;  abundant  granular  cells, 
not  of  inflammatory  origin,  but  chiefly  derived  from  granular  degeneration 
of  the  cells  of  the  neuroglia  or  of  nerve-cells ;  granular  fatty  debris  • 
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particles  of  myeline  ;  blood-cells  in  some  varieties  of  softening,  or  their 
remains  in  tlie  form  of  pigment  and  lifematoidin  crystals.  The  small 
vessels  often  show  signs  of  degeneration,  and  are  in  some  forms  of  the 
disease  dilated,  or  present  little  anearismal  swellings. 

It  is  necessary  to  offer  a  few  remarks  I'especting  the  three  main  forms 
of  softening.  Bed  softening  may  be  inflammatory  in  its  origin,  but  in 
the  great  majority  of  cases  it  depends  upon  obstruction  of  large  arteries 
or  venous  sinuses.  The  tint  at  first  may  vary  from  pink  to  deep  claret, 
being  most  intense  in  the  grey  matter.  Afterwards  it  undergoes  changes, 
assuming  different  hues  of  yellow,  brown,  chocolate,  buff,  and  other 
colours.  Yellow  softening  usually  results  from  changes  in  the  red  variety, 
but  the  peculiar  form  due  to  the  chemico-pathological  change  is  described 
as  being  of  this  colour.  White  softening  is  considered  by  some  patholo- 
gists as  the  ultimate  condition  of  the  red  variety,  but  undoubtedly  it  is 
not  uncommonly  a  pi'imary  form,  especially  in  connection  with  extensive 
thrombosis  and  atheroma  of  the  vessels.  A  white  appearance  is  also 
observed  in  connection  with  oedematous  and  atrophic  softening. 

Reparative  processes  may  be  set  up  after  softening.  On  the  surface 
of  the  brain  circumscribed  yellow  patches — plaques  jaunes — are  produced, 
of  tough  consistence,  implicating  the  grey  matter  of  the  convolutions. 
In  the  interior  of  the  organ  a  cavity  forms,  bounded  and  traversed  by  a 
white  or  greyish  or  sometimes  a  yellowish  vascular  connective  tissue, 
Avhich  may  divide  the  space  into  loculi,  and  these  contain  a  milky  fluid, 
holding  in  suspension  abundant  fat-graniiles  and  corpora  amylacea. 
This  fluid  may  be  absorbed,  contraction  and  ultimate  closure  of  the 
cavity  subsequently  taking  place. 

Symptoms. — It  will  be  requisite  in  treating  of  the  clinical  history  of 
cerebral  softening  to  describe  it  under  the  two  forms  of  acute  and 
chronic.  The  latter  is  considered  in  the  chapter  on  Chronic  Diseases  of 
THE  Brain. 

Acute  Softening.— Practically  it  will  only  be  necessary  here  to  indicate 
the  respective  symptoms  of  embolism  of  the  middle  cei'ehral  artery, 
and  thrombosis.  Embolism  may  occur  at  any  age,  being  not  uncommon 
in  young  persons  ;  some  morbid  condition  likely  to  originate  an  embolus 
can  generally  be  discovered  ;  whilst  in  most  cases  no  premonitoi-y  head- 
symptoms  have  been  noticed.  The  usual  indications  of  the  lodgment  of 
the  embolus  in  the  brain  are  sudden  loss  of  consciousness  and  symptoms 
of  shock,  though  these  are  not  so  frequent  or  so  profound  as  in  htemor- 
rhao-e;  with  hemiplegia,  generally  on  the  right  side.  The  case  may 
end°fatally,  or  consciousness  may  return,  but  the  hemiplegia  remains, 
aphasia  being  also  of  very  frequent  occurrence.  The  paralysis  is  rarely 
recovered  from  entirely,  but  power  may  be  partially  restored,  especially 
in  young  persons.  In  a  case  mentioned  in  a  former  chapter  which  came 
under  my  notice, the  leg  recovered  perfectly,  but  the  ainn,  face,  and  tongue 
remained  permanently  paralyzed,  and  aphasia  was  also  persistent. 

Arterial  thrombosis  is  met  with  either  in  old  persons,  or  in  those  who 
are  prematurely  aged ;  and  usually,  but  not  always,  well-marked  signs 
of  degeneration  of  tlie  vessels  of  the  limbs  are  obvious,  along  with  a 
feeble  heart  and  other  evidences  of  decay.  Commonly  there  have  been 
marked  premonitory  symptoms,  due  to  interference  with  the  cerebral 
circulation,  or  to  the  formation  of  minute  thrombi,  similar  to  those 
described  under  Cerebral  Rumorrhage.  The  mode  of  attack  varies, 
but  is  usually  more  or  less  apoplectiform.  Should  a  large  artery  or 
several  smaller  vessels  be  rapidly  obstructed,  a  sudden  apoplectic 
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seizure  with  hemiplegia  occurs,  frequently  not  distinguishable  from 
sanguineous  apoplexy.  By  far  more  commonly,  however,  the  onset  is 
gradual,  there  being  marked  mental  disturbance  of  some  kind  before 
the  coma  supervenes,  such  as  transient  excitement,  confusion _  of 
thought,  irritability,  or  mild  delirium,  the  patient  often  talking 
incoherently  or  acting  strangely.  There  may  be  complete  loss  of 
consciousness  for  a  brief  period,  but  this  condition  soon  passes  away, 
and  almost  always  when  the  patient  is  seen  the  coma  is  only  partial, 
indications  being  afforded  that  sensation  and  perception  are  not  entirely 
abolished.  In  some  cases  apoplectiform  attacks  are  repeated,  with 
partial  restoration  in  the  intervals,  absolute  coma  being  ultimately 
■developed,  with  general  paralysis  and  involuntary  passage  of  f^ces  and 
urine,  death  taking  place  in  a  few  days.  In  others  the  mental  faculties 
become  by  degrees  considerably  improved,  even  up  to  the  previous 
standard ;  but  as  a  rule  the  intellect  remains  markedly  impaired,  and 
this  condition  tends  to  become  speedily  worse  and  worse.  There  is 
frequently  permanent  aphasia  or  defect  of  speech.  When  sufficiently 
restored,  the  patient  often  gives  indications  of  pain  or  uneasiness  in  the 
head  ;  and  of  hypereesthesia,  dysaesthesia,  or  various  parfesthesige  in  either 
or  both  limbs  on  one  side.  Hemiplegia  is  usually  present,  and  during 
the  apoplectic  condition  the  head  and  eyes  are  often  turned  to  the  sound 
side.  Sometimes  the  paralysis  is  bilateral,  or  is  confined  to  one  limb. 
Generally  it  is  not  complete,  being  also  more  marked  in  the  arms  than 
in  the  legs,  and  at  the  extremities  of  the  limbs  than  in  other  parts. 
Early  spasmodic  contractions  in  the  paralyzed  parts  are  very  common, 
in  the  way  of  clonic  spasms,  jerkings,  or  rigid  flexion  of  joints,  especially 
■of  the  shoulder,  elbow,  and  knee.  The  affected  limbs  are  often  exceed- 
ingly irritable  on  percussion.  The  paralysis  is  not  likely  to  diminish. 
Hemiplegia  ivithont  loss  of  consciousness  is  far  more  common  in  thrombosis 
than  in  cerebral  hgemorrhage,  and  the  paralysis  may  come  on  in  a  pro- 
gressive manner,  which  is  very  characteristic,  affecting  first  one  limb 
and  then  the  other,  at  the  same  time  becoming  more  marked  by  degrees. 
Occasionally  the  early  symptoms  assume  the  characters  of  irregular 
epileptiform  attacks  occurring  in  rapid  succession,  attended  with  mental 
disturbance,  ending  in  coma  and  hemiplegia.  In  other  instances  delirium 
is  the  prominent  symptom  at  first,  usually  mild,  sometimes  violent,  alter- 
nating with  and  finally  ending  in  coma.  The  subsequent  course  of  cases 
of  acute  cerebral  softening  varies  much  ;  many  of  them  become  very 
chronic,  the  patients  gradually  sinking  into  a  state  of  imbecility,  and 
being  permanently  bed-ridden  and  helpless  ;  the  opposite  side  often 
becoming  weak  ;  "  late  rigidity  "  setting  in  in  the  paralyzed  muscles  ; 
and  nutrition  being  much  impaired. 

Y.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — With  regard  to  the  hypercemic  or  anceviic  disorders  of 
the  circulation  of  the  brain,  which  give  rise  to  the  Slighter  symjDtoms, 
.nothing  need  specially  be  said  as  to  their  diagnosis.  Let  it  be  borne  in 
mind,  however,  that  persistent  symptoms  pointing  to  the  head, 
especially  in  persons  at  all  advanced  in  years,  should  always  lead  to  a 
careful  investigation  of  the  case.  It  not  uncommonly  happens  that 
head-symptoms  are  complained  of  more  or  less  constantly,  such  as  head- 
.  ache  or  giddiness,  and  it  becomes  a  question  whether  these  depend  upon 
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some  extrinsic  disturbance,  especially  connected  with  the  dio'estive 
organs,  heart,  or  kidneys  ;  or  upon  congestion  of  the  brain,  or  disease 
of  the  cerebral  vessels.  It  is  always  well  to  give  a  cautious  opinion 
under  these  circumstances.  The  general  condition  of  the  patient ;  the 
presence  or  absence  of  marked  symptoms  referable  to  the  alimentary 
canal;  the  state  of  the  heart,  vessels,  and  kidneys,  as  determined  by 
phy.sical  and  other  modes  of  examination  ;  and  the  precise  nature  of  the 
symptoms  complained  of,  will  usually  render  the  diagnosis  evident. 
Any  sensory  or  motor  disorder  in  the  limbs,  especially  if  always  noticed 
on  one  side  or  fixed  in  the  same  spot,  should  be  looked  upon  with 
suspicion.  Again,  slight  nervous  phenomena,  which  are  often  attributed 
to  mere  congestion  of  the  brain,  may  be  due  to  thrombosis  of  small 
vessels  or  to  minute  haemorrhages.  Care  must  also  be  taken  not  tfi 
mistake  between  cerebral  congestion  and  anremia.  In  fui'ther  consider- 
ing the  diagnosis  of  these  affections,  it  will  be  convenient  to  discuss 
them  under  the  two  main  groups  in  which  they  are  usually  presented  in 
practice. 

a.  The  Apoplectic  Condition. — This  must  be  considered,  not  only  with 
reference  to  cerebral  diseases,  but  also  to  other  causes  by  which  it  may 
be  induced.  The  comatose  state  may  either  be  developed  more  or  less- 
suddenly,  while  the  patient  is  under  observation;  or  he  may  be  found  in 
an  unconscious  state.  The  first  thing  to  be  determined  in  a  case  of 
insensibility,  of  which  the  cause  is  unknown,  is  whether  the  condition  is 
one  of  syncope  or  shock  ;  asphyxia;  or  coma.  The  characteristic  features 
of  each  of  these  conditions  have  been  already  described,  and  need  not 
be  recapitulated  here.  The  ordinary  causes  acting  directly  on  the 
nervous  system  which  are  to  be  borne  in  mind  as  likely  to  account  for 
unconsciousness,  the  origin  of  which  is  not  evident,  are  : — a.  Injury  to 
the  head.  h.  Epileptic  or  other  form  of  convulsive  seizure,  c.  Urfemia 
or  diabetic  coma.  cl.  Poisoning  by  alcohol,  opium,  or  other  narcotics. 
e.  Sun-stroke  /.  Certain  affections  of  the  brain  or  its  membranes, 
namely,  cerebral  congestion  ;  hasmorrhage  into  the  brain  or  meninges ; 
cerebral  embolism  or  thrombosis  ;  and  rapid  serous  effusion. 

In  endeavouring  to  arrive  at  a  diagnosis,  the  following  coarse  of  in- 
vestigation should  be  pursued  : — 

(i.)  Enquiry  must  fii-st  be  made  as  to  the  mode  of  attacTx,  and  if  there 
is  &.V.J  known  cause  for  its  occurrence.  Thus  there  may  be  a  history  of 
injury,  opium-poisoning,  or  alcoholism.  On  the  other  hand,  the  circum- 
stances under  which  the  seizure  occurs  may  exclude  such  causes 
altog-ether,  but  it  is  important  to  bear  in  mind  that  symptoms  of  opium- 
poisoning  may  not  appear  until  some  time  after  the  poison  has  been  taken. 
Not  uncommonl}^,  however,  the  patient  is  found  in  a  state  of  insensibility, 
and  no  history  can  be  obtained.  Should  this  happen  in  a  house,  it  is 
requisite  in  any  suspicious  case  to  look  for  bottles  which  might  have 
contained  poison.  If  the  attack  has  come  on  under  observation,  it  is  very 
important  to  ascertain  whether  it  arose  spontaneously,  or  followed  some 
obvious  cause,  such  as  sudden  effort  or  a  fit  of  anger;  whether  it  was 
sudden  in  its  onset,  or  more  or  less  gradual ;  if  preceded  or  not  by  mental 
disturbance,  local  sensory  or  motor  disorder,  or  other  symptoms ;  and  if 
any  convulsive  movements  were  observed  at  or  soon  after  the  beginning 
of  the  attack.  This  infoi-mation  affords  much  aid  in  distinguishing 
organic  lesions  from  each  other;  while  the  occurrence  of  convulsions 
entirely  excludes  poisoning.  The  ago  of  tlie  patient  should  be  ascer- 
tained, if  it  is  known. 
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(ii.)  In  the  next  place  a  careful  examination  of  the  patient  must  be 
carried  out,  noting  especially  the  following  particulars: — a.  The  apparent 
ago  ;  general  conformation  and  appearance,  whether  full  and  plethoric  or 
the  reverse  ;  and  if  there  are  marked  signs  of  degeneration,  b.  The  colour 
of  the  face,  whether  indicating  congestion  or  shock,  c.  If  any  signs  of 
inj  ury  about  the  head  can  be  discovered,  d.  Whether  there  are  any  indica- 
tions that  the  attack  began  with  convulsions,  such  as  the  tongue  having 
been  bitten,  e.  The  odour  of  the  breath,  which  may  reveal  alcohol,  opium, 
urtemia,  or  diabetic  coma.  /.  The  degree  of  insensibility,  deep  coma 
u.sually  indicating  htemorrhage  or  narcotic  poisoning,  g.  The  state  of 
the  pupils,  any  inequality  showing  some  cerebral  organic  lesion  ;  while 
•extreme  contraction  is  a  sign  of  opium-poisoning,  though  the  same  condi- 
tion is  now  and  then  observed  in  cerebral  haemorrhage,  and  the  pupils  are 
greatly  dilated  at  the  close  in  cases  of  opium-poisoning,  h.  If  there  are 
any  indications  of  unilateral  motor  disorder,  looking  esjDecially  for  para- 
lysis ;  tuiming  of  the  head  and  eyes  to  one  side ;  tremors  ;  or  spasmodic 
movements  or  rigidity.  These  afford  evidence  of  some  cerebral  lesion, 
though  their  absence  does  not  exclude  such  lesion,  while  marked  spasm 
or  rigidity  is  in  favour  of  plugging  of  vessels  or  meningeal  hasmorrhage. 
i.  The  characters  of  the  breathing,  slow,  laboured,  and  stertorous  respira- 
tion being  usually  only  observed  in  the  profound  coma  of  cerebral 
hfemorrhage  or  narcotic  poisoning,  j.  The  state  of  the  pulse',  k.  It  is 
highly  important  further  to  examine  the  heart  and  vessels.  For  instance, 
valvular  disease  or  some  other  condition  likely  to  give  rise  to  embolism 
may  be  thus  discovered ;  cardiac  enlai"g'ement  is  often  associated  with 
cerebral  congestion  or  haemorrhage ;  in  cases  of  thi-ombosis  the  heart  is 
usually  very  weak  or  fatty;  while  marked  degeneration  of  the  vessels 
may  accompany  either  hgemorrhage  or  thrombosis.  The  urine  should 
also  be  tested,  some  of  which  may  be  withdrawn  by  the  catheter  if 
necessary.  Bright's  disease  may,  however,  be  associated  with  iireemia, 
cerebral  haemorrhage,  or  thrombosis.  The  detection  of  alcohol  in.  the 
urine  has  been  considei-ed  useful  in  the  diagnosis  of  alcoholic  poisoning. 
If  the  patient  vomits,  the  matters  vomited  ought  to  be  examined  in  any 
doubtful  case,  and  it  may  even  be  desirable  to  use  the  stomach-pump. 

(iii.)  The  progress  and  termination  of  an  apoplectic  case  often  give 
much  information  as  to  its  nature.  Thus,  haemorrhage  on  a  very  exten- 
sive scale  or  into  certain  parts  of  the  brain  soon  terminates  fatally  ;  and 
.so  usually  does  opium-poisoning.  In  a  considerable  experience  of  cases 
of  acute  alcoholic  poisoning  at  the  Liverpool  Northern  Hospital,  I  never 
knew  one  prove  immediately  fatal,  even  when  the  coma  was  very  deep. 
The  course  of  events  also  affords  important  help  in  distinguishing 
between  cerebral  congestion,  hEemorrhage,  and  plugging  of  vessels. 

There  are  some  points  of  practical  importance  which  demand  notice. 
The  greatest  care  should  be  taken  not  to  pronounce  a  person  merely 
drunk  in  whom  there  are  signs  that  this  condition  exists,  as  there  may 
be  at  the  same  time  some  serious  injury  to  the  head,  or  an  organic  lesion 
affecting  the  brain.  Grave  mistakes  have  not  infrequently  been  made 
in  this  matter.  Alcoholic  poisoning  may  be  met  with  in  very  young 
children,  even  in  infants  in  arms.  It  is  sometimes  difficult  or  impos- 
sible to  determine  whether  comatose  symptoms  are  due  to  some  evident 
injury  to  the  head;  or  to  a  sudden  cerebral  lesion  which  has  caused  the 
patient  to  fall,  and  has  thus  led  to  the  injury. 

h.  The  second  group  of  cases  which  call  for  consideration  here  are 
characterized  by  siodden  o?-  rapidly-developed  hemiplegia  without  loss  of 
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coiisciotisness.  This  indicates  either  heemoiThage  into  the  brain ;  or 
plugging  of  vessels,  from  thrombosis  or  embolism.  The  probability  is 
always  in  favour  of  the  latter,  and  the  diagnosis  of  thrombosis  is  still 
more  certain  if  the  paralysis  is  not  suddenly  complete,  but  increases 
and  extends  in  a  progressive  manner. 

2.  Prognosis. — The  immediate  prognosis  of  an  apoplectic  seizure  due 
to  cerebral  lesion  is  always  doubtful,  and  a  very  cautious  opinion  ought 
to  be  given,  the  case  being  constantly  watched.  If  the  coma  is  merely 
due  to  congestion,  the  patient  will  soon  recover.  The  chief  circum- 
stances which  increase  the  gravity  of  the  immediate  prognosis  in  cases 
of  sanguineous  apoplexy  are  :— Advanced  age  of  the  patient,  with  very 
degenerate  vessels ;  a  history  of  previous  attacks ;  the  occurrence  of 
convulsions  at  the  outset,  or  of  marked  rigidity  or  spasmodic  movements 
at  an  early  period ;  a  progressive  character  of  the  attack ;  very  deep 
and  prolonged  coma,  with  involuntary  passage  of  urine  and  faeces  ; 
general  paralysis ;  great  dilatation  and  immobility  of  the  pupils,  or 
extreme  contraction  ;  a  very  slow  or  rapid  pulse  ;  or  signs  of  profound 
shock,  with  feeble  circulation,  pallor,  and  cold  sweats.  As  to  the  ulti- 
mate prognosis,  supposing  consciousness  to  be  restored,  this  can  only  be 
determined  by  watching  the  case  for  some  time  and  noting  its  progress  ; 
and  the  same  is  true  when  hemiplegia  sets  in  without  coma.  Right 
hemiplegia  is  said  to  be  less  favourable  than  left.  Anaesthesia  affecting 
any  part  of  the  paralyzed  limbs  is  a  bad  sign,  as  well  as  the  occuri'ence  of 
occasional  severe  pains  in  them.  If  no  improvement  is  evident  within  a 
month ;  if  the  paralyzed  limbs  exhibit  a  marked  tendency  to  permanent 
rigidity  ;  and  if  electric  irritability  becomes  impaired  or  lost,  the  prog- 
nosis is  very  unfavourable.  The  leg  may  recover  power  while  the  arm 
remains  permanently  paralyzed.  After  cerebral  haemorrhage  the  mental 
faculties  are  often  perfectly  restored,  even  though  the  paralysis  is  per- 
sistent. It  must  be  borne  in  mind  that  a  clot  in  the  brain  may  cause 
serious  inflammation  of  its  substance,  and  may  thus  prove  fatal  some 
time  after  the  occurrence  of  the  hfemorrhage. 

Embolism  or  thrombosis  is  not  so  frequently  immediately  fatal  as 
cerebral  haemorrhage,  but  the  subsequent  history  is  generally  very 
unfavourable,  both  as  regards  the  mental  condition  and  the  paralysis, 
especially  in  cases  of  thrombosis  accompanied  with  extensive  disease  of 
the  vessels,  such  cases  often  going  on  rapidly  from  bad  to  worse. 

3.  Treatment.— In  the  treatment  of  the  minor  symptoms  due  to  con- 
gestion or  anaemia  of  the  brain,  attention  must  be  paid  to  the  state 
of  the  blood  and  of  the  circulation.  General  cerebral  anaimia  may  be 
obviated  by  improving  the  quality  of  the  blood  ;  and  stimulating  or 
strengthening  the  heart's  action.  ISTo  special  treatment  can  be  directed 
to  partial  anaemia.  Cerebral  congestion  may  be  relieved  by  keeping  the 
patient  on  low  diet,  and  stopping  all  stimulants ;  administering  saline 
and  other  purgatives ;  avoiding  any  cause  Avhich  is  likely  to  give  rise  to 
the  condition,  such  as  over-study;  or,  in  appropriate  cases,  removing 
blood  either  locally  or  generally.  The  patient  must  be  warned  against 
wearing  tight  clothing  about  the  neck,  hanging  down  the  head,  straining 
at  stool,  and  other  causes  which  are  likely  to  increase  cerebral  conges- 
tion, particularly  if  there  are  any  indications  that  the  vessels  are  in  a 
diseased  state. 

Before  describing  the  treatment  of  an  apoplectic  attach  resulting  from 
cerebral  mischief,  I  would  remark  that  in  cases  where  the  diagnosis  is 
uncertain,  it  is  desirable  to  empty  the  stomach  at  once  by  means  of  the 
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stomach-pump,  lest  the  symptoms  should  be  due  to  some  poison.  In  this 
class  of  cases  the  first  principle  in  treatment  ought  to  be  not  to  interfere 
immediately  and  actively  unless  there  is  some  clear  indication  for  such 
interference.  Formerly  venesection  was  at  once  resorted  to,  and  is  now 
but  too  often  followed  as  a  routine  practice.  In  many  cases  all  that  is 
necessary  is  to  place  the  patient  in  the  recumbent  posture,  if  possible  in 
bed,  with  the  head  high;  to  loosen  all  clothing  about  the  neck  and 
chest;  to  allow  plenty  of  fresh  air  ;  and  to  enjoin  pei-fect  quiet.  If  the 
attack  is  merely  due  to  congestion,  recovery  will  soon  follow.  Should 
the  case  be  one  of  htemorrhage,  with  obvious  signs  of  marked  plethora, 
unquestionably  venesection  may  be  useful,  but  it  is  rarely  needed ;  on 
the  other  hand,  the  condition  is  not  uncommonly  one  of  shock,  and  then 
stimulant  enemata,  heat  and  sinapisms  to  the  extremities,  and  other 
measures  for  rousing  the  vital  functions  are  indicated,  particularly  when 
the  coma  is  due  to  plugging  of  vessels.  The  practice  of  placing  a  drop  of 
croton-oil  mixed  with  crumb  of  bread  on  the  back  of  the  tongue  is  useful 
in  many  cases.  If  the  comatose  state  continues  for  a  considerable  time, 
the  patient  must  be  siipported  by  enemata ;  sinapisms  may  be  applied  to 
various  parts ;  and  the  bladder  must  be  attended  to.  If  consciousness 
i-etui-ns,  the  patient  should  be  kept  completely  at  rest,  free  from  all 
mental  disturbance,  and  upon  low  diet,  until  the  period  of  danger  from 
cerebral  inflammation  has  passed.  Should  this  morbid  condition  be  set 
up,  the  hair  may  be  cut  short  and  cold  applied,  or  small  blisters  to  the 
nape  of  the  neck.  The  subsequent  treatment  of  these  cases,  as  well  as 
those  of  sudden  hemiplegia  without  coma,  must  depend  upon  their  pro- 
gress, but  it  is  particularly  necessary  to  guard  against  employing  too 
active  measures,  especially  at  an  early  period.  The  main  indications 
are  to  support  the  general  health,  especially  by  proper  diet,  attention  to 
hygienic  conditions,  and  the  administration  of  tonics ;  to  avoid  all  forms 
of  mental  disturbance ;  and  to  treat  symptoms,  particularly  paralysis, 
which  must  be  managed  according  to  the  principles  and  methods  already 
pointed  out.  Iodide  of  potassium  and  bichloride  of  mercury  have  been 
supposed  to  aid  in  the  absorption  of  a  clot  in  the  brain.  A  blister 
occasionally  applied  to  the  nape  of  the  neck  may  prove  serviceable. 


CHAPTER  XCiy. 

CHEONIC    DISEASES    OF    THE   BRAIN    AND  ITS 

MEMBRANES. 

I.    CHRONIC  MENINGITIS. 

aitiology. — Chronic  meningitis  is  chiefly  met  with  as  the  result  of 
former  injury  to  the  skull ;  prolonged  mental  labour,  especially  if  com- 
bined with  much  anxiety ;  chronic  alcoholism ;  and  irritation  by 
tumours  and  morbid  growths,  especially  syphilitic.  In  rare  instances 
it  remains  after  the  acute  form  of  the  disease.  One  form  of  chronic 
meningitis,  named  pachymeningitis,  most  frequently  comes  on  spon- 
taneously in  aged  persons  who  are  the  subjects  of  imbecility  or  dementia. 
It  is  said  to  have  been  also  observed  in  cases  of  chronic  alcoholism  and 
chronic  phthisis.  This  variety  is  by  far  most  common  after  middle  age, 
and  in  males.  ' 
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Anatomical  Characters. —The  most  frequent  post-mortem  signs  of 
chronic  meningitis  are  thickening  and  increased  firmness  of  the  mem- 
branes in  different  parts,  sometimes  extreme,  with  opacity  of  the 
arachnoid  ;  adhesion  of  the  membranes  to  each  other,  of  the  dura 
mater  to  the  skull,  or  of  the  pia  mater  to  the  brain ;  increased 
vascularity,  particularly  of  the  pia  mater,  with  permanent  enlargement 
of  many  vessels  ;  serous  effusion  into  the  meshes  of  the  pia  mater,  there 
being  also  sometimes  a  considerable  quantity  of  turbid  fluid  in  the  sub- 
arachnoid space ;  exudation,  especially  in  the  sulci  and  around  the 
vessels,  often  surrounding  and  pressing  upon  some  of  the  cranial 
nerves,  and  becoming  organized  and  firm  ;  and  the  presence  of  excess 
of  clear  or  flocculent  sei^um  in  the  ventricles,  the  lining  membrane  of 
which  becomes  thickened  and  rough.  Calcareous  or  osseous  laminae 
may  be  formed  in  the  thickened  membranes,  and  the  convolutions  of 
the  brain  are  sometimes  atrophied.  Increase  in  number  and  enlarge- 
ment of  the  Pacchionian  bodies  has  been  regarded  as  a  result  of  chronic 
meningitis. 

The  form  of  lesion  named  pachymeningitis  usually  begins  in  the  region 
corresponding  to  the  distribution  of  the  middle  meningeal  artery,  and 
occupies  a  variable  extent.  A  delicate  adherent  film  forms,  which 
mainly  consists  of  large  and  thin-walled  capillaries,  partly  of  embryonic 
corpuscles.  Gradually  new  films  are  developed  upon  the  original  one 
in  succession,  until  they  may  attain  a  considerable  thickness.  The 
deeper  layers  at  the  same  time  become  firmer,  less  vascular,  and  more 
fibrous.  Extravasations  of  blood  often  occur,  owing  to  rupture  of  the 
delicate  vessels,  which  are  usually  small  and  numerous,  but  not  uncom- 
monly considerable  in  extent,  so  that  the  whole  structure  may  look 
like  a  clot.  Blood-pigment  is  frequently  precipitated  in  crystalline  and 
other  forms. 

Symptoms. — These  are  often  very  obscure  and  ill-defined  in  chronic 
meningitis,  being  a  combination  of  symptoms  due  to  excited  action  and 
impaired  function  of  the  parts  involved.  The  most  important  clinical 
indications  of  this  disease  are: — 1.  More  or  less  constant  general  head- 
ache, of  dull  and  heavy  character,  not  severe  or  attended  Avith  exacer- 
bations. 2.  Persistent  vertigo,  the  patient  staggering  while  walking,  as 
if  drunk,  but  particularly  on  looking  suddenly  round  over  the  shoulder. 
3.  Mental  excitability  at  times,  especially  in  the  evenings,  with  peevish- 
ness, irritability,  restlessness,  and  wakefulness  ;  alternating  with  marked 
depression,  the  patient  becoming  apathetic,  gloomy,  low-spirited,  and 
apprehensive.  4.  In  course  of  time  failure  of  the  intellectual  faculties, 
sometimes  ending  in  extreme  dementia.  5.  Subjective  sensations  of 
flashes  of  light,  iridic  colours,  or  tinnitus  auinum  ;  with  at  the  same 
time  diplopia  or  more  or  less  impairment  of  sight  in  one  eye,  or  partial 
deafness.  6.  HvperEesthesia  of  some  parts  of  the  skin,  with  hypses- 
thesia  or  numbness  of  other  portions.  7.  Irregular  twitchings  or 
clonic  spasms  of  various  muscles,  especially  those  of  the  face  and  eye- 
balls, causing  grimaces,  and  often  external  strabismus;  also  of  the 
muscles  of  the  limbs,  which  may  present  carious  spasmodic  move- 
ments from  time  to  time,  or  be  the  seat  of  rigidity.  8.  Irregular  niotor 
paralysis,  usually  complete,  accompanying  and  following  the  above 
movements,  affecting  first  the  cranial  nerves  on  one  or  both  sides,  as 
indicated  by  partial  ptosis,  drawing  of  the  face  to  one  side,  strabismus  or 
immobility  of  the  eyeball,  slight  deviation  of  the  tongue,  and  thickness 
of  speech  ;  then  extending  to  the  limbs,  in  some  cases  only  a  few  fingers 
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or  certain  muscles  being  involved,  in  others  tlie  whole  arm,  one  arm  and 
leg,  or  sometimes  all  the  limbs  more  or  less.  Irregular  epileptiform 
attacks  not  uncommonly  occur,  but  they  are  not  attended  with  any 
special  cry,  or  with  stoppage  of  respiration  and  its  consequences,  while 
consciousness  is  not  completely  lost.  The  fit  lasts  an  indefinite  and 
often  a  considerable  time,  and  is  not  followed  by  the  comatose  state 
observed  in  true  epilepsy.  In  most  cases  some  degree  of  pyrexia  is 
noticed  towards  evening,  with  heat  of  head,  flashing  of  the  face,  and 
conjunctival  injection.  Nausea  and  vomiting,  with  obstinate  constipa- 
tion, are  not  infrequent  symptoms.  Any  excitement  tends  to  increase 
the  symptoms  markedly.  The  ophthalmoscope  often  reveals  optic 
neuritis  or  ischsemia. 

In  pachymeningitis  the  symptoms  are  very  indefinite,  being  described 
as  headache,  vertigo,  failure  of  the  mental  powers,  gradually  increasing 
hemiplegia,  and  occasional  epileptiform  or  apoplectic  attacks.  Death 
usually  occurs  during  one  of  these  attacks. 

II.  CHRONIC  CEREBRAL  SOFTENING. 

Symptoms. — The  pathology  of  this  disease  has  been  already  con- 
sidered, and  it  is  only  requisite  to  describe  here  the  clinical  history  of 
softening  which  is  chronic  from  the  commencement.  The  chief  symptoms 
of  this  condition  are  :  —  I.  Headache,  in  many  cases  persistent  but  not 
severe ;  usually  of  heavy  character,  and  sometimes  only  amounting  to 
a  feeling  of  weight  and  heaviness ;  frontal  as  a  rule,  occasionally 
general,  but  never  unilateral  or  localized.  2.  Mental  changes,  namely, 
gradual  failure  of  the  intellectual  faculties  one  after  another,  of  which 
the  patient  is  generally  aware  at  first,  which  may  ultimately  end  in 
complete  dementia  or  mania ;  chaiige  in  manner,  disposition,  and 
temper;  various  forms  and  degrees  of  aphasia,  a  tendency  to  repeat 
the  same  words  several  times,  and  on  all  occasions,  being  considered 
very  characteristic  ;  marked  lowness  of  spirits  ;  emotional  disorder,  the 
patient  being  either  apathetic,  or  the  emotions  being  but  little  under 
control,  and  quasi-hysterical  tits  of  crying  or  laughing  occurring  without 
cause ;  sometimes  a  restless  and  excited  manner  at  night,  or  even  mild 
deliinum.  Occasionally  the  mind  seems  unaffected.  3.  Sensory  dis- 
orders, especially  superficial  and  deep  pains  in  various  parts  of  the  limbs, 
hypersesthesia  or  dysaesthesia,  formication,  numbness,  and  gradual 
impairment  of  sensation,  seldom  amounting  to  complete  anaesthesia; 
some  degree  of  failure  of  sight  and  hearing,  but  rarely  complete  blind- 
ness or  deafness.  4.  Motor  disturbance,  in  the  direction  of  paralysis, 
incomplete  in  degree,  developed  gradually  and  often  in  an  intermit- 
tent manner,  usually  beginning  in  either  arm  or  leg,  but  soon  becoming 
more  or  less  generally  but  irregularly  distributed,  though  one  side  is  as 
a  rule  more  affected  than  the  other,  or  sometimes  confined  to  special 
groups  of  muscles,  such  as  those  of  the  face  or  part  of  a  limb  ;  frequently 
tonic  rigidity,  gradually  increasing;  tremors  or  clonic  spasms,  especially 
in  the  paralyzed  rau.scles,  with  undue  irritability  on  percussion;  and 
sometimes  epileptiform  convulsions.  The  subjects  of  chronic  cerebral 
softening  commonly  present  an  old  or  prematurely  aged,  unhealthy,  and 
cachectic  appearance.  Degeneration  of  the  ves.sels,  Aveak  heart,  and 
granular  kidneys  are  frequently  well-marked.  Usually  the  bowels  are 
obstinately  constipated.    The  duration  of  the  disease  is  very  variable. 
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At  last  gradual  coma  sets  in,  usually  with  general  paralysis  and  relaxa- 
tion of  the  muscles,  and  involuntary  passage  of  urine  and  faeces.  Speedy 
and  unexpected  death  may  happen  from  extensive  thrombosis  or  from 
cerebral  hgemorrhage. 

III.  ADVENTITIOUS  GROWTHS  IN  CONNECTION  WITH  THE 
BRAIN  AND  ITS  MEMBRANES— CEREBRAL  TUMOUR. 

Anatomical  Characters.—  The  chief  adventitious  growths  or  tumours 
which  are  met  with  in  connection  with  the  brain  or  its  membranes 
include: — 1.  Tubercle.  2.  Syphilitic  deposit.  3.  Sarcoma.  4.  Glioma. 
5.  Mijxoma.  6.  Carcinoma.  7.  Cholesteatoma.  8.  Lipoma.  9.  Parasitic 
\cysts,  namely,  cysticercus  cellulosEe  and  hydatids.  10.  Cysts  containing 
fluid,  fat,  or  hair;  or  enclosing  cauliflower  excrescences.  11.  Aneurisms. 
12.  Vascular  erectile  tumours.    13.  Osseous  or  calcareous  masses. 

Excluding  syphilitic  growths,  which  are  amenable  to  treatment, 
and  of  which  therefore  accurate  statistics  cannot  be  obtained,  it  is  com- 
puted by  Gowers  that  four-fifths  of  the  total  number  of  other  cases  of 
cerebral  tumour  are  tubercular,  sarcomatous,  or  gliomatous.  The 
statement  that  carcinoma  is  common  is  due  to  sarcomata  or  gliomata 
having  been  classified  under  the  term  cancer  (encephaloid).  The 
relative  order  of  frequency  is  tubercle,  glioma,  sarcoma;  the  other 
conditions,  excluding  syphilis,  being  comparatively  rare. 

Tubercle  in  the  brain  is  described  as  forming  irregularly-roundish 
masses,  yellow  and  caseous-looking,  dry  and  bloodless,  sometimes  con- 
tinuous with  the  brain-substance  through  a  greyish-white,  somewhat 
translucent  border,  in  other  cases  separated  by  a  cyst.  As  a  rule  there 
is  but  one  such  mass,  occasionally  two,  rarely  more.  The  size  generally 
varies  from  that  of  a  hemp-seed,  to  a  cherry,  but  it  may  be  equal  to  a 
small  egg.  Tubercle  ordinarily  occupies  the  cerebrum  or  cerebellum, 
rarely  the  pons.  It  occasionally  softens  in  the  centre  into  a  purulent- 
looking  fluid,  or  an  actual  cavity  may  form,  or  it  may  undergo  partial 
calcification. 

Syphilitic  disease. —  Syphilitic  formations  are  far  more  commonly  met 
with  in  connection  with  the  membranes  than  in  the  brain  itself.  These  are 
matted  together,  the  dura  mater  being  closely  adherent  to  the  skull  at 
the  seat  of  disease,  and  the  inner  membranes  to  the  cerebral  substance, 
while  there  is  more  or  less  thickening  from  the  accumulation  of  a  tough 
material,  yellow  in  the  centre,  but  usually  presenting  a  greyish- white 
border  around.  This  often  involves  some  of  the  nerves.  In  the  brain 
syphilis  generally  causes  mere  induration  from  interstitial  proliferation 
of  cellular  tissue,  especially  at  the  surface.  Grummata  are  extremely 
rare  in  this  organ  ;  they  assume  the  foi-m  of  irregular  nodules  or  tumours,, 
which  may  attain  the  size  of  an  egg,  their  shape  being  often  modified  by 
the  part  of  the  brain  in  which  they  occur,  and  they  always  pass- 
gradually  into  the  surrounding  tissue,  either  through  a  gi-eyish  softer 
material  or  an  indurated  infiltration.  A  section  is  yellowish-grey  or 
yellowish  and  translucent ;  cheesy  or  gluey  in  consistence;  and  it  often, 
presents  signs  of  decay,  in  the  form  of  opaque  spots  scattered  over  the- 
entire  surface,  but  there  is  no  central  softening  such  as  may  be  observed 
in  tubercle.  The  more  vascular  parts  of  the  brain  are  the  usual  seats 
of  syphilitic  gummata.    Generally  only  a  single  growth  is  found. 

Sarcoma. — This  form  of  tumour  is  not  uncommon,  and  may  be  con- 
nected with  the  membranes,  or  embedded  in  the  brain-substance,  espe- 
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cially  the  cerebrum.  It  is  round  or  lobulated,  varying  m  size  from  a 
nut  to  a  good-sized  apple,  being  distinctly  defined  and  frequently 
enclosed  in  a  vascular  capsule,  from  whicli  it  can  be  turned  out.  A  sec- 
tion is  smooth,  and  dirty- white  or  greyish-red ;  and  the  consistence  is 
trenerally  soft,  but  may  be  firm  and  fibrous.  In  structure  a  sarcoma 
consists  mainly  of  spindle-shaped  cells.  _  Calcification  may  take  place  m 
spots ;  or  spaces  may  be  formed,  containing  fluid. 

GUoma.—Uesult'mp;  from  a  local  hyperplasia  of  the  neuroglia,  this 
form  of  growth  is  never  well-defined,  but  runs  into  the  surrounding 
brain-substance,  and  does  not  pass  from  the  brain  to  the  meninges.  It 
is  usually  found  in  a  cerebral  hemisphere,  and  may  attain  a  considerable 
size.  The  colour  of  a  section  varies  from  yellow  to  greyish-red,  and  cu.t 
vessels  are  generally  seen.  The  consistence  is  usually  rather  soft. 
Glioma  consists  of  a  finely-reticulated  material  enclosing  roundish  nuclei, 
lo  may  become  the  seat  of  degeneration  or  htemorrhage.  It  occurs 
chiefly  in  young  persons. 

Myxoma. — Usually  occurring  as  a  distinct  tumour  of  variable  size, 
occasionally  as  an  infiltration,  myxoma  is  generally  observed  in  the 
cerebrum.  It  is  very  soft,  and  may  be  almost  gelatinous  ;  somewhat 
translucent ;  and  has  usually  a  yellowish  or  reddish  colour,  but  may 
present  extravasations  of  blood.  In  structure  the  material  consists  of 
variously-formed  cells,  embedded  in  a  homogeneous  hyaline  substance. 

Carcinoma  may  originate  in  the  cranial  bones,  the  membranes,  or 
difl^erent  parts  of  the  brain.  The  cerebral  hemispheres  are  most  fre- 
quently involved.  All  varieties  are  met  with,  but  encephaloid  is  the 
most  common  form. 

Cholesteatoma  is  a  very  rare  growth,  consisting  of  concentric  lamina 
of  epithelial -cells.  It  forms  a  tumour,  surrounded  by  a  delicate  mem- 
brane, and  presenting  a  pearly  lustre  on  section.  It  may  develop  from 
the  brain,  the  meninges,  or  the  skull. 

Cysticerci  are  generally  found  in  the  grey  substance,  being  usually 
numerous  when  present.    Ecliinococci  are  very  rare. 

Aneurism  is  also  a  rare  condition  in  connection  with  the  brain.  It 
generally  afi^ects  one  of  the  arteries  at  the  base,  being  in  most  cases  of 
small  size,  but  may  attain  the  dimensions  of  an  egg. 

The  other  forms  of  cerebral  tumour  do  not  call  for  any  special  descrip- 
tion. 

Symptoms. — There  is  no  disease  of  the  brain  in  which  the  symptoms 
are  more  diverse  in  their  characters  and  course  than  in  the  diiferent 
kinds  of  tumours,  so  much  depending  on  their  situation,  size,  shape, 
number,  and  rapidity  of  growth.  Fui'ther,  the  symptoms  are  not  only 
due  to  the  immediate  effects  of  the  tumour,  but  those  of  cerebral  soften- 
ing, hydrocephalus,  and  chronic  meningitis  are  often  superadded  after  a 
time. 

Occasionally  a  cerebral  tumour,  even  of  considerable  size,  is  quite  latent 
throughout ;  or  a  sudden  apoplectic  attack,  the  result  of  congestion  or 
haemorrhage,  reveals  its  existence.  The  characteristic  clinical  features 
of  this  morbid  condition,  however,  are  as  follows : — 1.  Headache,  at  first 
slight,  but  by  degrees  becoming  very  severe ;  often  localized,  though 
not  necessarily  over  the  seat  of  the  tumour ;  constant,  and  of  dull, 
grinding  character,  but  subject  to  violent  exacerbations,  the  pain  being 
often  increased  by  any  excitement,  coughing,  sneezing,  a  deep  breath,  or 
strong  light ;  and  sometimes  accompanied  with  localized  tenderness  of 
the  skull  to  pressure  or  percussion.  2.  Persistent  cerebral  vomiting,  irre- 
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•spective  of  taking  food.  3.  Oplitlialmoscopic  changes,  namely,  iscliscmia 
of  tlie  optic  discs,  or  doable  optic  neuritis  going  on  to  optic  atrophy. 

The  above  are  the  three  most  important  signs  of  an  intracranial 
growth,  and  when  they  are  all  present  there  is  very  strong  evidence  of  a 
cerebral  tumour.  Theremay  be  farther— 4.  Signs  of  irritation,  followed  by 
gradual  paralysis,  of  such  of  the  cranial  nerves  as  the  growth  implicates, 
these  being  generally  unilateral.  Vision  is  often  affected,  terminating  in 
complete  blindness,  and  it  is  not  uncommon  for  one  eye  to  be  involved 
after  the  other.  Smell  and  hearing  may  also  be  impaired  or  lost,  the 
latter  usually  on  one  side.  Severe  neuralgic  pains,  hyperaesthesia,  and 
par^sthesiaa  frequently  affect  the  fifth  nerve,  followed  by  gradual  loss  of 
sensation  ending  in  complete  anaesthesia,  and  paralysis  of  "its  motor  portion 
occasionally.  The  facial  nerve  is  most  commonly  implicated,  next  the 
third  and  sixth,  and  soinetimes  the  fourth,  there  being  first  twitcliings 
and  spasmodic  movements,  followed  by  paralysis  of  the  muscles  supplied 
by  these  nerves ;  when  the  paralysis  is  complete,  electric  irritability 
becomes  usually  quite  extinct.  Partial  paralysis  of  the  eighth  and 
ninth  nerves  is  not  uncommon,  causing  impairment  of  speech  and  deglu- 
tition, or  sometimes  disturbance  of  respiration  or  cardiac  action.  If  the 
crus  cerebri  be  pressed  upon,  the  cranial  nerves  in  the  neighbourhood 
are  affected  on  the  same,  while  gradual  hemiplegia  and  hemiansesthesia 
supervene  on  the  opposite  side.  Another  symptom  that  frequently  occurs 
in  tumours  is  vertigo,  which  may  be  due  to  several  causes,  but  is 
especially  liable  to  be  met  with  in  disease  of  the  base  of  the  brain  or 
cerebellum.  Slowness  of  speech  is  associated  with  tumours  in  almost 
any  situation,  but  especially  when  they  involve  the  cerebrum. 

It  will  now  be  advisable  to  consider  the  different  symptoms  which 
enable  us  to  localize  a  growth  in  the  brain. 

(i.)  Tumours  involving  the  motor  part  of  the  cortex  give  rise  to 
localized  epileptiform  seiztires,  often  without  loss  of  consciousness,  Avhich 
commence  in  the  limb  or  joint  supplied  by  the  part  of  the  cortex  affected, 
and  are  often  followed  by  temporary  paralysis  of  the  limb.  The 
epileptiform  convulsion  is  frequently  preceded  by  tingling,  or  "  pins  and 
needles  ",  in  the  part  of  the  limb  the  movements  of  which  are  presided 
over  by  the  area  of  motor  cortex  in  which  the  discharge  commences,  and 
where  the  tumour  in  all  probability  is  located. 

(ii.)  Tumours  growing  in  the  centrum  ovale  or  about  the  internal 
capsule  cause  a  gradual  slow  progressive  hemiplegia,  usually  without 
convulsions,  unless  the  motor  cortex  be  involved.  Tumours  in  the 
anterior  frontal  lobes  cause  no  paralysis,  but  only  mental  changes. 

(iii.)  When  a  growth  is  situated  at  the  base  of  the  brain,  or  on  indivi- 
dual cranial  nerves,  it  gives  rise  to  corresponding  local  phenomena, 
according  to  the  nerves  implicated. 

(iv.)  When  a  tumour  occupies  certain  portions  of  the  brain,  peculiar 
rotatary  and  other  movements  are  observed.  A.  special  feature  in 
tumours  of  the  cerebellum,  more  especially  of  the  middle  lobe,  is  said  to 
be  a  tonic  rigidity  of  the  muscles  of  the  back  of  the  neck,  with  retraction 
of  the  head,  associated  frequently  with  flexion  of  the  fore-arms,  and 
extension  of  the  legs,  with  pointing  of  the  toes.  They  also  press  on  the 
vence  Galeni,  and  cause  dropsy  of  the  ventricles,  with  corresponding 
mental  symptoms. 

Occasionally  a  cerebral  tumour  becomes  evident  externally.  In  cases 
of  aneurism  it  is  said  that  a  murmur  has  been  in  exceptional  instances 
heard  over  some  part  of  the  skull.    The  general  condition  of  the  patient 
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varies  much.  The  constitution  is  gravely  affected,  should  there  b& 
much  suffering,  with  loss  of  sleep.  Sometimes  considerable  emaciation 
and  marasmus,  or  evidences  of  some  cachexia  are  observed  ;  or  cancerous, 
syphilitic,  or  tubercular  deposits  may  be  discovered  m  other  parts. 
The  mode  in  which  cases  of  cerebral  tumour  terminate  is  very  variable. 
In  those  which  have  come  under  my  observation  the  end  was  always 
unexpected,  acute  symptoms  setting  in  without  any  obvious  cause. 

IV.  CHRONIC  EYDROCEPHALUS. 

JEtiology  and  Pathology. — Chronic  hydrocephalus  is  characterized 
by  accumulation  of  fluid,  either  in  the  ventricles  of  the  brain  ;  in  and 
beneath  the  arachnoid  ;  or  in  both  these  situations.  In  the  great  majority 
of  cases  the  condition  is  either  congenital,  or  is  revealed  within  six  months 
after  birth;  and  has  then  been  chiefly  attributed  to  armrest  of  development  of 
the  brain,  or  to  chronic  inflammation  of  the  ventricular  lining  membrane. 
It  may  come  on  as  an  acquired  complaint,  however,  in  older  children, 
or  very  rarely  even  in  adults,  being  then  the  result  of  closure  of  the 
vena)  Galeni,  usually  as  a  consequence  of  pressure  by  a  tumour,  or  by 
meningitis  closing  the  openings  between  the  fourth  ventricle  and  sub- 
arachnoid space.  Chronic  hydrocephalus  has  no  connection  with  tubercle, 
but  is  not  uncommon  in  cases  of  rickets.  Excess  of  fluid  may  accumulate 
in  the  arachnoid  sac  in  connection  with  senile  or  other  forms  of  atrophy 
of  the  brain ;  or  after  previous  hfemori-hage. 

Anatomical  Characters. — The  quantity  of  fl.uid  in  cases  of  chronic 
hydrocephalus  varies  from  a  few  ounces  to  several  pints.  It  is  usually 
watery,  limpid,  and  coloiirless  ;  of  low  speciflc  gravity ;  and  contains 
but  a  very  small  quantity  of  albumin,  with  some  saline  matter.  The 
ventriciilar  lining  membrane  is  often  altered  in  appearance,  thickened, 
granular,  and  i-ough.  The  arachnoid  is  stretched,  and  signs  of  chronic 
meningitis  are  often  observed  about  the  base.  The  brain  is  altered  in 
shape,  sometimes  unsymmetrical,  its  convolutions  being  flattened  and 
spread  out ;  and  its  texture  is  in  many  cases  firmer  than  natural,  or,  ou 
the  other  hand,  soft  and  macerated.  The  optic  nerves  are  usually  much 
stretched.  The  cranial  bones  are  frequently  expanded  and  thinned,  the 
fontanelles  and  sutures  being  considerably  widened  ;  sometimes  the 
bones  are  thickened,  but  spongy. 

Symptoms. — Only  the  signs  of  chronic  hydrocephalus  in  children 
need  be  considered  here.  The  head  enlarges,  in  some  cases  attaining- 
an  enormous  size,  so  that  it  falls  from  side  to  side  if  not  sujiported,  and 
at  the  same  time  assumes  a  curious  shape,  becoming  round  and  globe- 
like, with  a  very  large  and  prominent  forehead,  the  bones  being  driven 
apart,  while  the  orbital  plates  of  the  frontal  are  pushed  down,  especially 
behind,  the  eyeballs  being  thus  pi-essed  forward  so  as  to  become  very 
prominent,  and  to  look  downwards.  The  fontanelles  and  sutures  are 
widened  to  a  variable  degi-ee,  as  well  as  prominent ;  Avhile  fre- 
quently di.stinct  fluctuation  can  be  detected.  The  scalp  feels  thin, 
sometimes  almost  as  if  it  were  going  to  give  way,  and  the  bones  maybe 
so  attenuated  as  to  yield  a  crackling  sensation.    The  lower  part  of  the 

I face  looks  very  small,  and  has  a  curious  worn  or  stupid  expression. 
It  may  present  a  puffy  appearance,  with  enlarged  vessels  on  the  cheeks. 
The  nervous  symptoms  which  are  liable  to  be  met  with  are  headache, 
though  this  is  often  absent;  vertigo;  non-development  or  gradual 
j     failure  of  the  mental  faculties,  even  to  complete  imbecility ;  disturbed 
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sleep  at  night,  with  drowsiness  by  day  ;  rnai-ked  peevishness,  irritability, 
or  depression  of  spirits ;  failure  of  the  special  senses,  especially  that  of 
sight,  with  signs  of  ischsemia  or  atrophy  of  the  disc ;  restlessness,  with 
general  muscular  weakness  and  loss  of  co-ordinating  power,  tottering  gait 
tremors  of  the  limbs,  spasmodic  movements  or  convulsions  coming  on 
without  any  obvious  cause,  strabismus,  or  laryngismus  stridulus.  The 
body  is  generally  much  wasted  ;  circulation  is  feeble ;  and  the  child 
always  feels  cold.  Excessive  appetite,  vomiting,  and  constipation  with 
unhealthy  stools  are  common  symptoms.  The  duration  of  cases  of 
chi'onic  hydrocephalus  is  variable,  but  usually  death  occur.-?  within  the 
first  few  years  of  life,  chiefly  fx-om  gradual  or  sudden  coma,  exhaustion, 
convulsions,  or  laryngismus  stridulus. 

V.  HYPERTROPHY  OF  THE  BRAIN. 

Only  a  few  remarks  are  required  with  reference  to  the  so-called 
hypertrophy  of  the  brain  observed  in  children.  This  is  associated  either 
with  rickets  or  witb  congenital  syphilis ;  and  the  increase  in  size  and 
weight  of  the  organ  is  probably  due  either  to  albuminoid  infiltration  of 
the  white  substance,  or  to  increase  in  the  neuroglia.  The  tissues 
become  unusually  firm,  pale,  and  dry  ;  the  convolutions  being  com- 
pressed, flattened,  and  closely  packed.  The  head  expands,  but  the 
enlargement  is  distinguished  from  that  of  chronic  hydrocephalus  by 
being  much  less  rapid  in  its  progress,  never  attaining  any  great  size ; 
and  by  having*  an  elongated  for-m  from  before  back ;  while  the  fon- 
tanelles  and  sutures  are  not  at  all  or  but  little  apart,  the  former  being 
often  depressed,  and  not  yielding  fluctuation ;  and  the  eyes  are  sunken. 
Frequently  thei^e  are  no  evident  nervous  symptoms,  but  if  the  head  is 
closed  before  the  brain  enlarges,  serious  symptoms  are  liable  to  arise, 
such  as  severe  headache,  vertigo,  mental  failure,  epileptiform  attacks, 
paralysis,  or  coma. 

VI.  GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — The  principal  chi-onic  cerebral  diseases  between 
which  a  diagnosis  has  usually  to  be  made  are  chronic  meningitis  ;  chronic 
softening  ;  and  cerebral  tmjiour.  It  must  be  remembered  that  these  are 
often  associated,  under  which  circumstances  their  symptoms  are  moi*e 
or  less  combined.  The  chief  points  to  be  considered  in  the  diagnosis 
are : — 1.  The  history  of  the  case,  as  revealing  some  local  cause  of 
meningitis  or  a  syphilitic  taint ;  or  the  absence  of  any  such  cause.  2.  The 
age  and  general  condition  of  the  patient,  with  the  state  of  the  main 
organs  and  vessels,  softening  being  generally  accompanied  with  signs  of 
marked  degeneration,  and  occurring  in  old  persons  or  in  those  pre- 
maturely aged.  There  may  be  signs  of  some  constitutional  taint 
associated  with  a  cerebral  tumour  ;  or  of  morbid  deposits  in  other  parts, 
especially  cancerous,  tubercular,  or  syphilitic.  3.  The  seat,  intensity, 
and  characters  of  headache,  and  the  presence  or  absence  of  local  tender- 
ness. 4.  The  mental  condition,  meningitis  being  chiefly  characterized  by 
excitement  alternating  with  depression ;  softening _  by  gradual  and 
permanent  impairment  of  the  mental  faculties  ;  while  in  cases  of  tumour 
the  mind  is  often  quite  unaffected.  5.  The  character  and  mode  of  dis- 
tribution of  sensory  and  motor  disturbances.  These  have  been  already 
pointed  out  in  the  description  of  the  symptoms  of  each  disease,  and  they 
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are  very  important.  6.  The  appearances  revealed  by  the  ophthalmoscope. 
As  already  stated,  tlie  most  characteristic  signs  of  cerebral  tumour  are 
the  headache  and  local  tenderness,  cerebral  vomiting,  and  optic  neuritis. 
Occasionally  external  objective  signs  of  such  a  tumour  are  observed. 
As  to  the  nature  of  a  growth  in  the  brain,  it  is  often  impossible  to  come 
to  any  certain  conclusion.  Some  indications  may  be  dei-ived  from  the 
age  of  the  patient ;  a  history  of  syphilis  ;  signs  of  a  particular  cachexia; 
■or  the  presence  of  morbid  growths  in  other  parts.  The  situation  of  a 
cerebral  tumour  must  be  determined  by  the  precise  character  and 
localization  of  the  symptoms. 

Epileptiform  seizures  may  occur  in  the  course  of  the  diseases  just  con- 
sidered. These  can  generally  be  distinguished  from  true  epileptic 
fits  by  the  localized  character  of  the  convulsive  movements  ;  and  by  the 
existence  of  definite  symptoms  indicative  of  one  or  other  of  these  morbid 
states. 

The  difference  between  chronic  hydrocephalus  and  hypertrophy  of  the 
train  in  childi^en,  each  of  which  causes  enlargement  of  the  head,  has 
been  sufficiently  pointed  out  in  their  several  descriptions. 

2.  Prognosis. — In  chronic  brain-affections  the  prognosis  is  very  un- 
oertaiu.  All  that  can  be  definitely  stated  is  that  any  such  affection  is 
always  serious ;  and  that  at  any  moment  dangerous  symptoms  are 
liable  to  arise,  which  may  end  in  speedy  death.  If  the  disease  is  of  a 
syphilitic  nature,  however,  much  improvement  may  often  be  effected  by 
proper  treatment.  If  there  are  indications  of  frequent  or  constant  dis- 
order of  the  cerebral  circulation,  along  with  degeneration  of  the  vessels, 
the  danger  of  the  supervention  of  haemorrhage  or  thrombosis  should  be 
I'ecognized. 

3.  Treatment. — The  principles  of  treatment  applicable  to  chronic 
cerebral  diseases  are  very  simple,  namely  :— a.  To  keep  tlie  mind  free 
from  eveiy  possible  excitement  or  anxiety,  and  to  forbid  any  mental 
effort ;  in  short,  to  keep  the  brain  as  much  at  rest  as  possible,  h.  To 
support  the  general  health  by  good  food,  fresh  air,  quinine,  iron,  cod- 
liver  oil,  and  hypophosphites.  c.  To  aid  absorption  of  morbid  products. 
Iodide  of  potassium  or  sodium,  bichloride  of  mercury,  and  grey  powder 
are  the  chief  drugs  employed  in  cases  of  chronic  meningitis,  but  they 
are  especially  important  in  syphilitic  disease.  Occasional  blistering  is 
supposed  to  promote  absorption,  d.  To  treat  symptoms,  especially  liead- 
ache;  paralysis;  restlessness  and  sleeplessness,  by  means  of  hyoscyamus, 
cannabis  indica,  chloral,  or  other  suitable  hypnotics ;  and  convulsive 
seizures  by  bromide  of  potassium.  Acute  symptoms  may  arise  calling 
for  active  interference.  For  chronic  hydrocephalus  diuretics  are 
recommended,  with  the  view  of  aiding  absorption  of  the  fluid. 
Pressure  around  the  head,  by-means-of  a  bandage  or  strapping; 
and  removal  of  the  fluid  by  the  aid  of  a  fine  trochar  or  the 
aspirateur,  have  also  been  employed  as  methods  of  treatment  in  this 
condition.  Within  recent  years,  Macewen,  Victor  Horsley,  and  others 
have  in  several  cases  successfully  removed  tumours  from  the  motor 
part  of  the  cortex,  and  if,  after  a  fair  trial  with  mercury  and  an  iodide, 
no  relief  be  obtained,  and  if  the  origin  of  epileptiform  fits  can  be 
localized  in  a  definite  part  of  the  motor  cortex,  surgical  aid  should  be 
had  recourse  to. 
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CHAPTER  XCV. 

DISEASES   OF    THE    SPINAL    CORD    AKD  ITS 

MEMBEANES. 

The  knowledge  concerning  diseases  of  the  spinal  cord  has  been  greatly 
extended  during  late  years,  and  the  subject  has  now  become  a  very  wide 
one,  as  well  as  somewhat  intricate.  It  is  only  intended  in  the  present 
chapter  to  give  an  account  of  some  of  these  diseases ;  certain  complaints 
referred  to  the  cord  having  already  been  sufficiently  alluded  to,  while 
othei'S  will  be  more  conveniently  discussed  in  subsequent  chapters. 
It  will,  however,  render  the  subject  clearer,  if  at  the  outset  a  brief 
summary  is  given  of  the  morbid  conditions  to  which  the  spinal  cord  and 
its  meninges  are  liable,  and  of  the  affections  which  have  been  associated 
by  different  writers  witli  this  portion  of  the  nerve-centres. 

The  division  of  diseases  into /?mci^zonaZ  and  organic  deserves  special 
recognition  in  the  case  of  the  spinal  cord;  but  for  pi-actical  purposes  the 
conditions  in  which  this  structure  is  actually,  or  is  suppo.sed  to  be  in- 
volved, may  be  conveniently  arranged  under  three  gi-oups,  as  follows: — 

1.  Certain  definitely -named  nervous  diseases,  chiefly  including  tetanus, 
tetany,  chorea,  hydrophobia,  lead-paralysis,  writer's  cramp  and  allied 
affections,  and  pseudo-hypertrophic  muscular  paralysis. 

2.  Special  functional  disorders. — These  include: — a.  Functional  para- 
plegia, of  various  kinds,  h.  Spinal  irritation,  already  descHbed  under 
Hysteria,    c.  Neurasthenia  spinalis. 

3.  Special  organic  diseases. — Although  the  organic  lesions  to  which 
the  spinal  cord  is  liable  are  few  in  number  and  easily  understood,  the 
individual  diseases  recognized  under  this  group  are  very  numerous,  and 
their  classification  is  a  complicated  one.  The  cord  may  be  involved 
along  with  the  brain,  or  Avith  the  nerves.  When  it  is  affected  alone,  the 
lesion  maybe  limited  to  particular  physiological  tracts,  constituting  the 
group  of  so-called  system  diseases;  or  the  morbid  change  is  not  thus 
limited,  but  more  or  less  of  the  transverse  area  of  the  cord  is  affected, 
without  reference  to  any  special  tracts — indiscriminate  diseases.  Again, 
a  morbid  condition  may  implicate  the  cord  at  different  levels  in  different 
cases.  And,  finally,  the  disease  may  be  primary  in  the  cord  itself ;  or 
secondary  to,  and  associated  with  some  extra-medullaiy  mischief,  such 
as  caries  of  the  vertebrse,  or  injury  to  the  spinal  column.  It  Avill  thus 
be  seen  that  great  variety  may  be  anticipated  with  reference  to  organic- 
affections  of  the  spinal  cord,  but  the  following  list  includes  those  which 
at  present  demand  special  recognition: — a.  Traumatic  lesions,  especially 
concussion,  this  being  the  only  injury  which  is  not  strictly  surgical. 
h.  Acute  or  subacute  inflammatory  diseases,  namely  : — (i.)  Acute  spinal 
meningitis,  simple  or  tubercular,  (ii.)  Acute  myelitis  (diffuse  or 
general,  transverse,  central,  disseminated,  etc.).  (iii.)  Acute  anterior 
polio-myelitis,  (iv.)  Subacute  anterior  polio-myelitis,  c.  Acute  ascending 
paralysis,  d.  Hypera^mia  and  anaemia  of  the  cord.  e.  Hfemorrhage. 
/.  Chronic   spinal   meningitis,     g.  Chronic  myelitis   and  softening. 
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li.  Progressive  rauscular  atrophy,  i.  Grlosso-labial  paralysis,  j.  Diseases 
due  to  primary  sclerosis,  including  :—  (i.)  Locomotor  ataxy,  (ii.)  Primary 
lateral  sclerosis,  (iii.)  Amyotrophic  lateral  sclerosis,  (iv.)  Multiple 
or  disseminated  sclerosis.  These  will  be  considered  in  a  separate 
chapter,  h.  Secondary  degenerations,  which  have  already  been  dis- 
cussed.   I.  Tumours,  new  growths,  and  syringo-myelia. 

Having  given  this  summary,  I  will  now  proceed  to  describe  briefly  the 
individual  diseases  of  the  spinal  cord  and  its  membranes  which  are  not 
discussed  in  other  parts  of  this  work.  The  signs  indicative  of  mischief 
in  different  parts  of  the  cord  have  already  been  pointed  out  in  the  chapter 
Ox  THE  Localization  ov  Neevous  Diseases,  and  these  must  be  borne  in 
mind  in  considering  its  separate  affections.  Their  diagnosis,  prognosis, 
and  treatment  will  be  discussed  as  a  whole. 

I.  NEURASTHENIA  SPINALIS. 

2!tiology  and  Pathology. — The  term  neurasthenia  spinalis  has  been 
applied  to  a  class  of  cases  supposed  to  be  due  to  a  functional  weakness 
of  the  spinal  cord  ;  but  they  have  also  been  referred  to  a  similar  condi- 
tion of  the  cerebellum.  What  the  real  state  of  the  cord  is  can  only  be  a 
matter  of  conjecture,  but  the  symptoms  have  been  attributed  to  marked 
anaemia,  or  to  a  mere  alteration  in  the  molecular  conditions  and  actions 
of  the  nerve-elements,  and  impaii-ment  of  their  nutrition.  Neurasthenia 
occurs  chiefly  in  males,  especially  those  of  a  neurotic  temperament.  Its 
main  causes  are  said  to  be  sexual  excess  or  mastui-bation,  imdue  physical 
exertion  or  fatigue,  and  excessive  mental  work,  especially  when  these 
causes  are  associated  with  deficient  or  much  disturbed  sleep.  Sometimes 
the  condition  cannot  be  traced  to  any  definite  cause.  It  may  be  here 
mentioned  that  the  symptoms  of  neurasthenia  are  very  like  those  which 
are  noticed  during  convalescence  from  a  severe  acute  illness,  especially 
of  a  febrile  character,  such  as  typhoid  fever. 

Symptoms. — These  are  indicative  of  gTeat  nervous  debility,  the  most 
striking  symptom  being  that  the  patient  complains  of  extreme  weakness 
and  fatigue,  or  even  of  actual  prostration,  after  the  slightest  exertion. 
Usually  this  is  accompanied  with  coldness  or  numbness  of  the  extremi- 
ties ;  and  not  uncommonly  with  aching  pains  in  the  muscles  of  the  limbs 
and  back,  and  tenderness  along  the  spine.  There  may  be  mental  depres- 
sion, indisposition  or  inability  to  perform  mental  work,  and  marked 
sleeplessness.  The  symptoms  are  liable  to  be  aggravated  after  sexual 
intercourse,  especially  if  excessive.  There  are  no  symptoms  of  any  actual 
disease  of  the  cord,  such  as  paralysis  or  other  objective  phenomena.  Not 
uncommonly  patients  who  are  the  subjects  of  neurasthenia  present  a 
tolerably  healthy  appearance.  The  complaint  varies  much  in  its  dura- 
tion, but  recovery  may  be  brought  about  in  most  cases  under  suitable 
treatment,  if  suflS.cient]y  prolonged. 

II.  CONCUSSION  OF  THE  SPINAL  CORD. 

The  description  of  the  various  injuries  to  which  the  cord  is  liable  does 
not  come  within  the  province  of  this  work ;  but  a  few  remarks  are 
needed  with  reference  to  concussion  of  this  portion  of  the  nervous  system, 
as  the  effects  of  such  an  injury  may  come  under  observation  in  ordinary 
medical  practice,  especially  as  the  immediate  or  remote  consequence  of 
railway  accidents,  and  they  are  particularly  important  in  relation  to 
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actions  for  damages  in  such  cases.  It  is  difficult  to  determine  the  exact 
nature  of  the  lesions  produced  in  anj'-  particular  case.  Probahly  in 
many  instances  there  is  no  obvious  change.  In  some  cases  haemorrhage 
occurs,  either  in  connection  with  tlie  meninges,  or  in  the  form  of  minute 
extravasations  into  the  substance  of  the  cord.  Sub-acute  localized 
inflammation  may  also  be  set  up  in  the  membranes  shortly  after  an 
accident  which  leads  to  concussion  of  the  spinal  cord. 

Symptoms. — When  the  symptoms  of  concus.sion  of  the  cord  imme- 
diately follow  the  injury,  they  are  usually  those  of  more  or  less  shock 
and  general  nervous  disorder,  with  others  pointing  more  definitely  to 
disturbance  of  the  cord  itself.  There  maybe  great  tenderness  along  the 
spine,  especially  opposite  the  lowest  cervical  and  first  two  dorsal 
vertebrte.  Only  exceptionally  is  there  complete  pai-aly.sis,  but  rather  a 
paresis  of  one  or  more  limbs;  or  if  the  paralysis  is  marked  at  first,  it 
may  pass  away  in  a  few  days,  sometimes  suddenly.  Twitchings  and 
startings  of  the  extremities  are  not  uncommon.  Sensation  may  be 
unchanged,  exaggerated,  or  impaired.  Constipation  is  often  present, 
and  micturition  may  be  slow  and  difficult,  followed  by  irritability  of 
the  bladder,  and  incontinence  of  urine.  The  symptoms  gradually  dis- 
appear in  favourable  cases  ;  while  in  others  they  become  worse,  and  give 
evidence  of  more  definite  lesions.  Again,  they  may  not  appear  at  the 
time  of  the  accident,  but  gradually  supervene  after  a  variable  interval. 
In  dealing  with  cases  of  supposed  concussion  of  the  cord,  especially  in  an 
action  for  damages,  much  caution  is  necessary,  as  the  symptoms  are 
easily  imagined,  exaggerated,  or  simulated.  They  require  to  be  watched 
for  a  considerable  time,  and  to  be  examined  repeatedly  by  someone 
thoroughly  skilled  in  the  investigation  of  such  cases. 

III.  ACUTE  INFLAMMATORY  DISEASES. 

1.  Acute  Spinal  Meningitis. 

In  spinal  meningitis  the  pia  mater  and  ai'achnoid  ai'e  usually  chiefly- 
affected — leptomeningitis  spinalis;  but  occasionally  the  dura  mater  is 
most  involved — pacJujmeningitis  spinalis.  The  latter  is  almost  always 
local  and  chroiiic  ;  and  acute  spinal  meningitis  may  be  regarded  for 
practical  purposes  as  synonymous  with  acnte  leptomeningitis. 

JEbiology. — Acute  spinal  meningitis  may  result  from  : — I.  Traumatic 
injury.  2.  Caries  of  the  vertebrte.  3.  Bed-sores  over  the  sacrum  pene- 
trating deeply,  and  opening  the  spinal  canal  by  destroying  the  sacro- 
coccj^geal  ligament.  4.  Exposui'e  to  cold  and  wet,  especially  local ;  to 
sudden  changes  of  temperature;  or  to  powerful  direct  heat  over  the 
spine.  5.  Acute  rheumatism  very  rarely.  6.  The  bursting  of  an  abscess 
into  the  spinal  canal.  7.  Adventitious  formations  and  tumours,  especially 
syphilitic  growths  and  tubercle.  8.  Tetanus,  chorea,  or  hydrophobia,  it 
is  said.  9.  Epidemic  cerebro-spinal  meningitis.  10.  Extension  from 
cerebral  meningitis. 

Anatomical  Characters. — The  post-mortem  appearances  resemble 
more  or  less  those  of  cerebral  meningitis.  Usually  the  membranes  are 
extensively  affected,  the  disease  being  more  or  less  general.  The  pia 
mater  is  very  vascular,  infiltrated,  and  thickened.  A  soft  exudation 
often  covers  its  surface,  as  well  as  that  of  the  arachnoid,  which  is  also 
swollen  and  velvety  ;  while  fluid  occupies  the  sub-arachnoid  space,  either 
turbid  and  flocculent,  or  more  or  less  puriform  in  appearance.  This 
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may  be  so  abundant  as  to  distend  tlie  dura  mater  considerably.  The 
latter  is  frequently  reddened,  and  exudation  of  pus  may  accumulate 
between  it  and  the  bones,  or  it  may  exhibit  signs  of  local  injury  or 
irritation.  These  conditions  are  especially  seen  in  connection  with 
caries  of  the  vertebras,  or  sacral  bed-sores.  The  pus  in  the  arachnoid 
cavity  may  be  foetid,  dirty-looking-,  and  greenish.  The  inflammatory 
products  are  generally  more  abundant  towards  the  posterior  surface  of 
the  cord,  on  account  of  gravitation.  In  tubercular  spinal  meningitis  grey 
granulations  are  visible,  of  ten  in  considerable  numbers,  especially  on  the 
surface  of  the  arachnoid.  The  superficial  layer  of  the  cord,  as  well  as 
the  roots  of  the  spinal  nerves,  are  very  often  involved  in  the  inflam- 
matory process.  Should  recovery  take  place,  absorption  and  organiza- 
tion ensue,  and  adhesions  form. 

Symptoms. — Acute  spinal  meningitis  is  characterized  at  the  outset 
by  signs  of  irritation  of  the  roots  of  the  spinal  nei-ves ;  followed  .by 
those  of  paralysis.  The  disease  often  sets  in  insidiously,  and  at  first 
may  be  mistaken  for  rheumatism.  In  other  cases  it  is  ushered  in  with 
■chills  or  a  rigor,  or  with  convulsions,  followed  by  a  variable  degree  of 
irregular  pyrexia,  with  its  accompanying  symjDtoms ;  or  it  may  follow 
cerebral  meningitis.  The  eai'ly  symptoms  are  severe  paroxysms  of  pain 
felt  along  the  spine,  but  only  coming  on  when  the  patient  moves  ; 
tenderness  on  deep  pressure,  though  not  veiy  marked  as  a  rule,  and  the 
pain  is  not  increased  by  percussion  ;  pains  shooting  from  the  spine  into 
the  limbs  and  trunk,  but  especially  into  the  legs,  though  sometimes  they 
may  be  chiefly  felt  in  the  arms,  or  even  in  one  arm  if  the  inflammation 
is  limited ;  some  degree  of  hypercesthesia  ;  contraction  and  rigidity  of 
the  muscles  of  the  neck  and  back,  which  may  cause  opisthotonos,  usually 
regarded  as  being  due  to  tetanic  spasm,  but  also  considered  as  an 
instinctive  act  to  avoid  pain ;  fits  of  painful  spasm  in  the  limbs,  neck, 
and  back,  with  involuntary  startings  and  jerks,  but  not  the  powerful 
spasms  observed  in  tetanus ;  some  embarrassment  of  breathing,  which 
may  be  due  to  pressure  by  the  anterior  muscles  of  the  neck  upon  the 
larynx,  when  the  breathing  is  stridulous,  and  it  becomes  considei-able  if 
the  respiratory  muscles  are  affected  with  spasm,  being  then  attended 
with  a  sense  of  oppression  and  suffocation  ;  occasionally  some  difficulty 
•of  mastication  and  deglutition ;  and  irritability  of  the  bladder,  or  some- 
times retention  of  urine.  The  reflex  irritability  is  exaggerated  at  this 
time,  but  not  to  an  extreme  degi^ee.  The  patient  is  usually  very  rest- 
less, anxious,  and  sleepless ;  at  the  same  time  keeping  instinctively  as 
quiet  as  possible.  There  are  no  pi'ominent  head-symptoms,  if  the 
cerebi'al  membranes  are  free.  Afterwards  tingling,  formication,  and 
numbness  are  not  uncommonly  complained  of ;  while  increasing  muscular 
weakness  is  observed,  beginning  below  and  extending  upwards ;  with 
partial  loss  of  control  over  the  bladder  and  rectum,  involuntaiy  dis- 
charge of  urine  and  fasces  consequently  taking  place.  Priapism  is 
rarely  observed.  At  this  stage  the  reflex  irritability  is  impaired.  In 
fatal  cases  death  may  result  from  asphyxia;  from  asthenia  and  wasting; 
from  implication  of  the  cerebral  membranes ;  or  from  the  cord  being 
compressed  by  inflammatory  products,  or  becoming  itself  inflamed. 
Cases  of  spinal  meningitis  last  a  very  variable  time.  If  they  become 
chronic,  complete  paraplegia  is  established,  motor  and  sensory,  with 
paralysis  of  the  sphincters,  and  bed-sores  ultimately  supervene. 
Recovery  may  take  place,  even  in  severe  cases. 
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2.    Acute  Myelitis — Inflammation  of  the  Coed. 

Under  this  heading  indiscriminate  lesions  of  the  cord  will  be  dealt 
with,  of  an  acute  inflammatory  nature. 

JEtiology. — Acute  myelitis  may  result  from  caries  of  the  spine  ; 
injuries,  including  also  severe  strain  and  concussion;  excessive  muscular 
effort;  irritation  by  adventitious  growths  or  clots;  cold  and  wet;  or 
direct  exposure  of  the  spine  to  powerful  heat.  The  disease  has  been 
attributed  to  suppression  of  perspiration  or  of  chronic  discharges  ;  the 
sudden  cure  of  a  chronic  skin-disease  ;  or  sexual  excess.  Some  of  the 
causes  mentioned  seem  to  predispose  to  acute  myelitis.  The  cord 
becomes  more  or  less  inflamed  in  connection  with  spinal  meningitis. 
A  form  of  myelitis,  usually  subacute,  is  in  rare  instances  associated  with 
acute  febrile  diseases,  such  as  typhoid  fever,  small-pox,  measles,  or 
diphtheria.  The  complaint  is  most  common  in  youth  and  early  adult 
life. 

Anatomical  Characters. — Inflammation  of  the  spinal  cord,  when 
primary,  usually  begins  in  the  central  grey  matter,  and  may  either 
extend  along  this  from  one  end  to  the  other,  or  be  confined  to  one  or 
more  portions  of  the  cord,  spreading  throughout  its  entire  thickness, 
especially  opposite  the  lumbar  enlargement.  According  to  its  distribu- 
tion, acute  myelitis  has  been  divided  into  several  forms,  namely,  general, 
central,  transverse,  unilateral,  disseminated,  and  bulbar,  in  which  the- 
medulla  oblongata  is  also  involved.  If  myelitis  follows  meningitis  the 
white  substance  is  first  involved,  and  the  central  grey  matter  is  not 
implicated  for  some  time.  Three  stages  are  described  in  the  morbid 
changes  characteristic  of  acute  myelitis,  namely,  those  of  congestion ; 
exudation  and  softening  ;  absorption  and  cicatrization.  As  usually  seen 
the  affected  tissue  is  much  softened,  being  often  of  cream-like  consistence; 
more  or  less  reddened  at  first,  but  afterwards  becoming  yellowish  ; 
swollen  and  relaxed,  the  entire  cord  sometimes  presenting  a  distended 
appearance,  or  being  nodiilated  on  the  surface,  while  on  section  the 
inflamed  tissue  rises  above  the  level  of  the  healthy  structure.  The 
central  grey  matter  has  lost  its  normal  contour.  Extravasations  of 
blood  are  liable  to  occur ;  and  Charcot  believed  that  hsemorrhage  into 
the  substance  of  the  cord  is  generally,  if  not  always,  the  result  of 
previous  inflammatory  softening.  Yery  rarely  abscesses  form.  There 
is  always  more  or  less  spinal  meningitis.  If  the  third  stage  is  reached, 
the  affected  parts  of  the  cord  become  contracted  and  sclerosed,  the 
softened  materials  being  absorbed ;  and  rarely  a  cyst  remains.  Sub- 
sequently secondary  descending  degenei^ation  of  the  pyramidal  tracts 
often  occurs.  In  the  early  stage  microscopical  examination  reveals  ac- 
cumulation of  blood  in  the  vessels  ;  leucocytes  in  the  lymphatic  sheaths  ; 
hypertrophied  and  swollen  axis-cylinders  and  nei've-cells ;  and  pro- 
liferation of  connective-tissue  elements.  A  glistening  colloid  substance 
has  also  been  described  suiTOunding  the  vessels,  sometimes  present  in 
their  interior,  and  infiltrating  the  tissues,  the  nerve-cells  of  the 
anterior  cornua  being  often  greatly  swollen  and  distended.  Some 
authorities,  however,  regard  this  material  as  merely  due  to  the  action 
of  spirit  in  hardening  the  cord  for  examination.  When  softening 
occurs,  the  affected  parts  are  more  or  less  disorganized,  as  x'evealed  by 
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broken-down  nerve-elements,  granular  corpascles,  and  abundant  fat- 
granules  and  oil-globules.  If  sclerosis  ensues,  the  connective-tissue 
and  its  cells  become  increased,  and  the  blood-vessels  are  sometimes 
greatly  dilated  and  hyperfcropbicd. 

Symptoms. — Primary  myelitis  is  characterized  by  the  absence  or 
slight  degree  and  short  duration  of  the  signs  of  irritation  observed  in 
meningitis  ;  with  the  rapid  development  of  those  indicative  of  destruc- 
tion of  the  cord.  The  disease  may  set  in  gradually,  with  prerhonitory 
•symptoms  ;  or  with  remarkably  acute  or  even  sudden  intensity.  Its 
special  symptoms  are  slight  pain  over  the  spine,  usually  circumscribed, 
not  increased  by  movement  or  moderate  pressure,  but  intensified  by 
kneading,  and  especially  by  applying  a  hot  sponge  or  ice,  which  produces 
a  burning  sensation  at  the  upper  limit  of  the  inflammation ;  a  feeling  of 
constriction  around  some  part  of  the  trunk,  as  if  it  were  bound  lay  a 
tight  cord — girdle  sensation ;  marked  partesthesige  in  the  limbs  and  trunk, 
but  especially  in  the  legs,  such  as  tingling,  formication,  furriness,  numb- 
ness, or  subjective  coldness,  speedily  followed  by  hypaesthesia  or 
anesthesia  and  analgesia,  more  especially  in  the  legs,  but  sometimes 
more  extensively  distributed ;  marked  restlessness,  followed  rapidly  by 
muscular  paralysis  below  the  seat  of  inflammation,  therefore  usually 
paraplegic  in  its  distribution  ;  loss  of  power  over  the  bladder,  not  un- 
commonly accompanied  with  great  vesical  irritability,  the  patient  desiring 
to  liave  the  catheter  passed  very  frequently ;  constipation,  followed  some- 
times by  involuntary  evacuations,  from  paralysis  of  the  sphincter  ani; 
and  constant  priapism.  In  the  paralyzed  parts  electric  sensibility  and 
contractility  are  sometimes  impaired  or  lost.  The  condition  of  the  reflexes 
will  depend  on  the  site  of  the  inflammation  ;  so  long  as  the  reflex  arc  of 
a  spinal  segment  is  uninjured,  its  reflex  movements  are  not  affected;  if 
tlie  pyramidal  tracts  or  lateral  columns  are  involved,  giving  rise  to 
secondary  descending  degeneration,  there  is  an  exaggeration  of  the 
reflexes  passing  through  segments  lower  down.  In  consequence  of  the 
extensive  destruction  of  the  grey  matter  in  many  cases,  the  trophic 
lesions  already  described  as  being  associated  with  diseases  of  the  spinal 
cord  are  very  liable  to  arise,  namely,  rapid  wasting  of  muscles,  which 
present  the  "reaction  of  degeneration;"  the  formation  of  acute  bed- 
sores ;  and  inflammation  of  the  bladder  and  kidneys.  Acute  myelitis 
usually  gives  rise  to  little  or  no  fever.  The  extent  and  precise  character  of 
the  symptoms  in  this  disease  will  vary  much,  according  to  the  height  of 
tlie  level  which  it  reaches  in  the  cord,  and  its  exact  distribution.  Thus 
when  it  involves  the  upper  part  of  the  cord,  the  arms  are  paralyzed  ; 
breathing  is  more  or  less  impeded,  and  may  be  gravely  disturbed  ;  the 
voice  is  weak ;  there  may  be  dysphagia  or  difficulty  of  speech  ;  hyper- 
pyrexia is  often  present ;  and  the  cardiac  action  is  liable  to  be  dis- 
ordered. Again  the  condition  of  the  bladder  and  rectum  will  depend 
much  on  the  seat  of  the  disease.  In  some  instances  sensation  is  only 
partially  affected,  as  evidenced  by  inability  to  localize  tactile  impressions, 
.slowness  of  conduction  of  sensation,  anaesthesia  dolorosa,  or  a  condition 
in  which  a  touch  on  the  skin  produces  a  diffuse  sensation  of  vibration 
and  pain  in  the  whole  of  the  extremity.  Acute  myelitis  often  soon 
terminates  fatally  from  asthenia,  apnoea,  pulmonary  complications, 
cystitis  and  renal  disease,  or  acute  bed-sores ;  in  other  cases  chronic 
di-sease  of  the  cord  remains;  while  in  others  still  improvement  takes 
place,  and  rarely  a  complete  cure  is  established. 
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3.  Acute  Anteriou  Polio-Myelitis. 

In  the  disease  thus  named  there  is  an  acute  inflammation  of  the 
anterior  cormta  of  the  cord,  and  its  usual  cliuical  form  is  the  so-called 
infantile  paralysis ;  occasionally  it  occurs  in  adults,  and  is  known  as 
adult  spinal  paralysis.    Each  of  these  forms  requires  brief  consideration. 

a.  Essential  Paralysis  of  Children— Infantile  Paralysis. 

aitiology.— The  causation  of  infantile  paralysis  is  but  little  known. 
The  complaint  occurs  in  the  lar^e  majority  of  "cases  between  6  months- 
and  3  or  4  years  of  age,  especially  in  the  second  year  of  life,  but  it  niav 
be  met  with  in  patients  from  2  months  to  8  or  even  10  years  old.  Sex 
and  constitutional  condition  have  no  influence.  It  sometimes  follows 
one  of  the  acute  exanthemata  or  other  febrile  diseases ;  and  has  also 
been  attributed  to  painful  dentition;  injury  to  the  back;  cold  from 
lying  on  damp  ground,  or  simple  exposure  to  cold  and  wet ;  and  diges- 
tive derangements.    Most  cases  occur  during  summer  and  autumn. 

Anatomical  Characters  and  Pathology. — It  seems  now  to  be 
generally  agreed  upon  by  pathologists  that  infantile  paralysis  is  due  to 
actite  anterior  polio-myelitis.  The  inflammation  is  practically  confined 
to  the  anterior  cornua,  and  it  may  occur  in  different  regions,  but  i% 
usually  situated  in  the  cervical  and  lumbar  enlargements,  the  latter  being 
often  alone  involved.  It  may,  however,  appear  in  scattered  patches,  or 
be  tolerably  uniformly  distributed  through  a  considerable  vertical  extent 
of  the  cord.  One  or  both  anterior  cornua  may  be  affected,  but  not 
always  symmetrically.  There  is  a  difference  of  opinion  as  to  whether 
the  inflammatory  process  begins  in  the  neiiroglia  or  in  the  nerve- 
elements,  but  Charcot  was  of  opinion  that  the  latter  are  first  affected,  as 
the  inflammation  is  sometimes  limited  to  them,  or  only  the  immediately 
surrounding  neuroglia  is  implicated.  In  any  case,  more  or  less  of  the 
multipolar  nerve-cells  become  rapidly  and  completely  destroj-ed  ;  while 
others  are  disabled  temporarily,  but  idtimately  recover.  The  involved 
portions  of  the  cord  are  softened.  The  microscope  reveals  the  changes 
already  described  as  characteristic  of  acute  myelitis.  Subsequently  the 
softening  is  less  marked,  and  finally  disapjiears,  the  cornua  becoming 
atrophied,  shrunken,  indurated,  and  sclerosed,  the  nerve-elements  having 
to  a  great  extent  or  entirely  disappeared,  and  the  connective  tissue  being 
increased.  The  axis-cylinder  processes  of  the  affected  nerve-cells,  the 
fibres  of  the  anterior  roots  of  the  nerves,  and  the  muscles  which  the3^ 
supply  undergo  secondary  atrophy  and  degeneration,  often  with  great 
rapidity.  The  muscles  connected  with  the  nerve-cells  which  are  onh" 
temporarily  disabled  ai-e  only  temporarily  paralyzed,  and  subsequently 
recover.  The  wasted  nerve-tubnles  become  smaller,  and  lose  their 
medullary  sheath.  The  involved  muscles  also  shi'ink  rapidly ;  there  is 
some  increase  of  the  cells  of  the  sarcolenima,  and,  according  to  some 
observei^s,  of  the  intervening  connective  tissue.  Subsequently  the 
muscular  fibres  lose  their  transverse  stria?,  and  become  atrophied,  man}- 
undergoing  more  or  less  fatty  degenei-ation,  often  with  increase  in  the 
connective  tissue,  and  the  nuclei  being  increased  in  number;  sometimes 
a  large  accumulation  of  fat  takes  place,  causing  the  muscles  to  bo 
enlarged. 
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Symptoms.— The  invasion  of  infantile  paralysis  is  nsnally  indicated  i 
by  some  premonitory  symptoms,  especially  pyrexia,  of  variable  degree, 
but  generally  not  very  marked  and  exhibiting  remissions,  which  lasts 
from  24  to  48  hours  ;  sometimes  by  convulsions,  not  involving  the  face, 
and  unattended  with  cerebral  symptoms.    Pain  is  frequently  present  in 
the  limbs,  and  also  in  the  back.    In  exceptional  cases  mental  excitement, 
delirium,  or  loss  of  consciousness  is  noticed  at  the  outset;  or  paralysis  j 
may  set  in  suddenly  without  any  warning.    At  first  the  paralysis  is 
often  more  or  less  genei^al,  affecting  both  sides,  but  usually  the  lower  | 
limbs  more  than  the  upper,  so  that  the  child  lies  quite  helpless  ;  in  many  | 
cases  it  is  paraplegic  in  distribution,  occasionally  monoplegic,  very  rarely  I 
hemiplegic.    The  paralysis  attains  its  highest  degree  at  once,  any  sub- 
sequent changes  being  in  the  direction  of  improvement.    Rarely  are  all  i 
the  muscles  of  an  aifected  limb  involved,  and  parts  of  muscles  may  I 
escape..   The  paralysis  attacks  muscles  or  parts  of  muscles  which  are 
functionally  related.    Very  exceptionally  muscles  supplied  by  cranial 
nerves  are  implicated  (Buzzard).    The  affected  muscles  are  relaxed  and  j 
flaccid;  while  some  of  them  become  rapidly  wasted,  and  exhibit  the  ; 
"reaction  of  degeneration."    The  reflexes  are  either  much  impaired  or  | 
abolished.    Sensation  is  not  perceptibly  affected  as  a  rule,  but  children  ; 
who  are  old  enough  may  complain  of  pains  in  the  limbs  and  back,  and  ' 
there  may  be  some  numbness,  which,  however,  soon  disappears.    The  i 
sphincters  are  not  involved,  or  only  for  a  very  brief  period.    In  rare  i 
instances  the  paralysis  disappears  entirely  in  a  few  days,  and  the  patient  ! 
is  corapletelj"  restored.    The  ordinary  coui'se  of  events,  however,  is  for  j 
some  of  the  limbs  or  miiscles  to  recover  in  from  two  or  three  days  to  a 
fortnight,  while  others  remain  permanently  paralyzed.    This  permanent 
paralysis  is  generally  of  paraplegic  distribution,  though  one  leg  is  more 
affected  than  the  otlaer ;  in  exceptional  cases  it  is  hemiplegic,  or  a  leg 
and  an  arm  maybe  implicated  on  opposite  sides,  or  the  paralysis  may  be  : 
confined  to  one  limb,  or  even  to  a  pai-t  of  it.    Subsequently  the  paralyzed 
parts  become  atrophied,  limp,  and  stunted  in  their  growth,  the  bones  j 
included;  electric  irritability  is  entirely  lost;  all  the  tissues  undergo  j 
degeneration;  the  local  pulse  becomes  small,  and  the  circulation  languid  ;  j 
the  temperature  falls   considerably   and  permanently ;   and  various 
deformities  and  distortions  arise,  according  to  the  part  involved,  such 
as  club-foot,  flexion  of  the  hip,  etc.,  these  being  miTch  aided  by  the  great 
laxity  of  the  ligaments  and  the  mobility  of  the  joints,  and  being  usually 
due  to  the  changes  in  the  muscles,  and  to  unrestrained  action  of  non- 
paralyzed  muscles.    Those  who  have  been  subjects  of  infantile  paralysis  i 
often  live  to  an  advanced  age,  and  many  belong  to  the  class  of  mendicant 
cripples. 

h.  Adult  Spinal  Paralysis.  I 

Adult  spinal  paralysis  was  originally  described  by  Buchenne  and  ' 
Charcot,  and  is  supposed  to  be  of  tlie  same  essential  nature  as  infantile 
paralysis.  It  begins  with  febrile  symptoms,  and  not  infrequently  pain 
:n  the  spine,  with  forward  curvature,  and  some  degree  of  pain  in  the 
limbs  ;  rnotor  paralysis,  of  variable  extent,  occurs  either  from  the  outset  i 
or  .speedily;  cutaneous  sensibility  is  unaffected;  there  is  no  loss  of 
power  over  the  bladder  or  rectum ;  nor  is  there  any  tendency  to  the 
formation  of  bed-soi'cs.  The  affected  muscles  are  flaccid,  and  tend 
rapidly  to  waste  and  to  lose  their  electric  contractility.    Adult  spinal 
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paralysis  is  said  to  dliFer  fi-om  infantile  paralysis  in  that  the  cerebral 
nerves  ai'e  more  frequently  aiiected ;  headache  is  often  observed  at  the 
commencement ;  and  aching  pain  or  occasionally  tenderness  may  be  felt 
in  the  paralyzed  muscles.  In  one  case  observed  by  Dr.  Byrom  Bramwell 
there  was  temporary  aphasia.  In  the  subsequent  course  of  the  complaint 
various  degrees  of  improvement  take  place  in  the  muscles ;  deformi- 
ties do  not  occur  if  the  bones  and  joints  have  reached  their  full 
development. 

4.  Subacute  Anterior  Polio-Myelitis, 

3!tiology  and  Pathology. — An  affection  has  been  thus  separately 
desci'ibed,  of  extremely  rare  occurrence,  due  to  subacute  inflammation 
or  degeneration  of  the  anterior  cornua,  with  ati-ophy  of  the  anterior 
nerve-roots.  It  was  first  described  by  Duchenne,  who  named  the 
complaint  paralysie  generale  spinale  anterieure  suhaigueeT  In  some 
cases  it  is  chronic  throughout.  Nothing  definite  is  known  about  its 
causation,  but  Erb  has  suggested  that  in  some  cases  the  condition  is 
associated  with  lead-poisoning.  It  occurs  pi-incipally  in.  persons  between 
30  and  50  years  of  age. 

Symptoms. — This  complaint  comes  on  insidiously,  without  any 
marked  fever  or  other  prominent  symptoms,  but  there  may  be  very 
slight  pyrexia,  or  shooting  pains  in  the  back  and  limbs.  Paralysis  sets 
in,  usually  beginning  in  the  legs,  and  travelling  ujDwards — ascending 
f  i/pe  ;  sometimes  starting  in  the  arms,  beginning  in  the  extremities  of 
the  fingers — descending  type.  It  progressively  increases  in  degree,  the 
affected  muscles  being  flaccid  from  the  outset.  They  speedily  waste,  all 
the  paralyzed  muscles  undergoing  this  change  simultaneously,  so  that 
the  limbs  shrink  markedly.  They  also  exhibit  the  "reaction  of 
degeneration."  The  i-eflexes  are  first  diminished,  and  subsequently 
abolished.  The  skin  is  apt  to  become  cold  and  livid.  The  muscles  of 
the  trunk,  head,  and  neck  may  be  afterwards  involved  ;  and  if  the 
disease  is  not  arrested,  the  medulla  oblongata  becomes  involved,  with 
the  usual  consequences.  In  most  cases  the  paralysis  is  more  marked  on 
one  side  than  the  other.  Sensation  is  practically  unaffected,  but  there 
may  be  slight  numbness.  The  bladder  and  rectum  perform  their  functions 
properly.  This  disease  usually  progresses,  either  continuously  or  with 
remissions  or  intermissions  ;  or  temporary  improvement  may  take  place  ; 
or  even  complete  restoration,  either  pei^manent  or  followed  by  subsequent 
relapse.  Recovery  may  occur  even  after  a  long  duration  of  the  disease. 
The  muscles  are  restored  in  the  reverse  order  to  which  they  are  attacked. 
If  death  occurs,  it  results  usually  from  implication  of  the  medulla 
oblongata. 

lY.  PARALYSIS  ASCENDENS   ACUTA— LANDRY'S 

PARALYSIS. 

This  is  another  very  rare  and  peculiar  disease,  originally  described  by 
Landry,  with  regard  to  the  pathology  and  ajtiology  of  Avhich  nothing 
]iositive  is  known.  Post-mortem  examination  in  undoubted  cases  has 
not  revealed  any  lesion  in  the  nervous  system  or  muscles.  The  complaint 
occurs  between  20  and  40  years  of  age,  and  chiefly  among  men.  It  has 
been  attributed  to  previous  acute  febrile  diseases ;  syphilis  ;  and  exposure 
to  cold  and  wet. 
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Symptoms. — Acute  ascending  paralysis  sometimes  sets  in  suddenly  ; 
more  commonly  there  are  premonitory  symptoms,  such  as  slight  fever, 
numbness  in  the  limbs,  and  a  sense  of  heaviness  or  weakness.  The 
paralysis  begins  in  the  toes  and  feet,  rapidly  becomes  complete,  and 
extends  upwards,  involving  successively  the  legs  and  thighs,  the  upper 
extremities,  beginning  in  the  hands,  the  trunk,  and  the  muscles  of 
deglutition  and  respiration.  The  muscles  do  not  Avaste  much,  and  do 
not  exhibit  the  "  reaction  of  degeneration."  The  reflexes  are  soon 
diminished  or  abolished.  Sensation  is  usually  not  affected  ;  the  bladder 
and  rectum  seldom  suffer ;  and  there  are  no  trophic  changes  in  the  skin. 
Usually  there  is  no  fever,  but  this  sometimes  occurs.  Only  a  few  cases 
recover,  a  fatal  termination  usually  resulting  from  asphyxia  in  from 
three  or  four  days  to  two  or  three  weeks,  the  average  dui-ation  being 
from  eight  to  twelve  days. 

V.  SPIN"AL   CONGESTION  AND  ANEMIA. 


aitiology  and  Pathology.— Our  knowledge  concerning  derangements 
of  the  supply  of  blood  to  the  spinal  coi-d  is  vague  and  unsettled. 

Hypercfmia  of  this  part  is  sujDposed  to  be  mechanical  or  active.  Mechanical 
congestion  is  present  in  cases  of  cardiac  disease  obstructing  the  general 
venous  circulation ;  and  it  is  believed  that  it  may  be  local,  due  to 
pressure  on  a  particular  vein.  Active  hypersemia  has  been  attributed  to 
vaso-motor  paralysis,  of  reflex  origin  ;  and  it  constitutes  the  first  stage 
of  myelitis.  Annbmia  of  the  cord  may  result  from  general  antemia, 
•embolism,  or  thrombosis  ;  fi^om  local  pressure ;  or,  it  is  said,  from  vaso- 
motor irritation,  leading  to  spasmodic  contraction  of  the  arteries.  This 
last-mentioned  condition  was  regarded  by  Brown-Sequard  as  the 
cause  of  "  reflex  paraplegia."  Spinal  antemia  has  also  been  referred  to 
aortic  regui'gitation  ;  and  to  sudden  plugging  of  the  abdominal  aorta. 
The  late  Dr.  Moxon  has  shown  that,  from  its  peculiar  mode  of  blood- 
supply,  the  lower  end  of  the  cord  readily  becomes  angemic. 

Symptoms. — Congestion  of  the  cord  has  been  supposed  to  be  charac- 
terized by  the  sudden  onset  of  incomplete  spinal  symptoms,  which  after- 
wards disappear,  but  are  liable  to  recur,  namely  : — Some  degree  of  dull 
aching  along  the  spine,  increased  by  heat,  but  not  by  movement  or 
pressure  ;  aching  pains  in  the  limbs,  with  variable  parcesthesise,  such  as 
tingling  in  the  toes  and  fingers,  numbness,  or  sometimes  hyperassthesia, 
but  no  anaesthesia ;  twitcliings  in  the  limbs,  with  partial  loss  of  power 
in  the  legs,  or  sometimes  in  the  arms,  often  unequal  on  the  two  sides, 
there  being  no  evident  alteration  in  reflex  iri-itability  or  in  electric 
irritability  or  sensibility,  or  any  tendency  to  wasting  or  other  signs  of 
impaired  nutrition.  The  bladder  and  rectum  are  not  involved.  Slight 
motor  and  sensory  disturbances  in  the  limbs  often  accompany  persistent 
mechanical  congestion  of  the  cord,  such  as  that  Avhicli  results  from 
■chronic  heart  disease.  Anaimia  of  the  cord  has,  as  already  stated,  been 
made  to  account  for  some  forms  of  paraplegia.  When  it  is  a  part  of 
general  anfemia  no  special  symptoms  are  noticed.  Sudden  paraplegia 
follows  compres.sion  of  the  abdominal  aorta  in  animals,  the  hinder  limbs 
becoming  paralyzed;  if  the  animals  are  kept  alive  degenerative  changes 
take  place  in  the  anterior  cornua,  with  atrophy  of  the  multipolar  cells. 
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VI.  SPINAL  HAEMORRHAGE  OR  APOPLEXY. 

iEtiology  and  Pathology. — Haamorrliagc  associated  with  the  spinal 
cord  is  of  extremely  rare  occurrence.  Blood  may  be  extravasated  either 
into  the  cord  itself;  or  in  connection  with  the  membranes,  between 
them  or  outside  the  dura  mater.  By  far  the  most  common  cause,  on 
the  whole,  is  traumatic  injury,  but  the  bleeding  then  usually  takes  place 
outside  the  cord,  and  rarely  into  its  substance.  Occasionally  haemor- 
rhage into  the  cord  seems  to  be  spontaneous,  owing  to  previous  disease  of 
its  vessels  ;  usually  it  supervenes  upon  some  other  disease,  such  as  acute 
myelitis,  softening,  or  the  rupture  of  soft  growths.  Hjemorrhage  asso- 
ciated with  the  membranes  may  be  due  io  pacliymeninr^itis  hemorrhagica ; 
the  bursting  of  an  aneurism  of  the  aorta;  or  purpura,  scurvy,  and 
allied  conditions.  Blood  may  also  escape  from  the  cranial  cavity  into 
the  spinal  canal.  Spinal  apoplexy  is  most  fx-equent  from  10  to  20  years, 
of  age. 

Anatomical  Characters. — In  haemorrhage  into  the  cord  the  blood  is 
almost  always  confined  to  the  central  grey  matter,  and  is  generally  very 
small  in  amount.  It  destroys  the  involved  nerve-structui'es  ;  and  sub- 
sequently inflammatory  and  degenerative  changes  are  set  up.  The- 
quantity  extravasated  in  connection  with  the  membranes  varies  much. 
It  is  usually  clotted  and  dark;  but  may  be  partly  fluid. 

Symptoms. — I.  Into  the  spinal  cord. — When  hsemorrhage  into  the  cord 
is  sudden,  this  is  evidenced  hj  sudden  acute  pain  in  the  back,  Avith  signs 
of  severe  shock  to  the  system,  the  patient  being  sometimes  unconscious 
for  the  time  ;  complete  and  jDermanent  paralysis  of  motion  and  sensation 
in  the  legs,  or  more  extensively,  according  to  the  seat  of  mischief ;. 
paralysis  of  the  bladder  and  rectum,  with  the  usual  consequence  > ;  and 
pi'iapism.  The  paralysis  comes  on  with  great  rapidity  under  such 
circumstances  ;  but  if  the  haemorrhage  is  gradual  it  may  be  some  hours 
before  paraplegia  is  fully  established.  There  may  be  some  signs  of 
irritation  at  the  commencement,  such  as  shooting  pains  in  the  limbs, 
hypercesthesia,  and  muscular  spasms  or  twitchings,  but  they  are  usually 
absent,  and  are  never  marked.  The  pain  in  the  back  soon  subsides.  At 
first  all  reflexes  are  abolished ;  and  the  temperature  of  the  legs  occa- 
sionally falls.  The  paralytic  symptoms  are  usually  permanent.  Rapid 
atrophy,  with  the  "reaction  of  degeneration,"  is  set  up  in  all  muscles  in 
immediate  relation  with  the  damaged  portion  of  the  cord.  When  the 
htemorrhage  is  in  the  dorsal  or  lower  cervical  region,  there  may  be 
increased  temperature  in  the  legs  in  a  day  or  two,  and  some  of  the 
reflexes  may  become  exaggerated.  Trophic  changes  in  the  skin  are 
common,  giving  rise  to  large  bed-sores  ;  and  cystitis  occurs  earl}-.  Very 
rarely  hremorrhage  into  the  cord  gives  rise  to  hemi-pao-aplegia. 

2.  In  connection  with  the  membranes. — If  the  haemorrhage  is  abundant 
the  symptoms  are  as  above  ;  but  indications  of  severe  irritation  are  first 
observed,  in  the  way  of  painful  sensations  shooting  from  the  spine, 
hypei-aesthesia,  shooting  pains  in  the  limbs,  painful  spasmodic  move- 
ments in  the  limbs,  rigidity,  opisthotonos,  or  even  strong  convulsive 
movements,  followed  by  paralytic  symptoms.  These  are  seldom  very 
marked,  and  come  on  late.  The  functions  of  the  bladder  and  rectum  are 
not  much  interfered  with  ;  and  bed-sores  do  not  occur.  Recovery  often 
takes  place,  and  may  be  complete. 
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yil.  CHRONIC  SPINAL  MENINGITIS. 

JEtiology  and  Pathology. — Several  forms  of  chronic  inflammation 
in  connection  -with  the  spinal  meninges  are  described,  namely  :  — 
1.  Chronic  leptomeningitis.  2.  Fachijmeningitis  externa.  3.  Pachymen- 
ingitis interna  hiamorrhagica.  4.  Pachymeningitis  interna  hijpertrophka. 
Chronic  leptomeningitis  may  remain  after  the  acute  disease ;  or  may  be 
gradually  set  up.  The  chief  causes  to  which  it  has  been  attributed  are 
exposure  to  cold  and  wet;  injury;  syphilitic  and  other  growths;  and 
intra-medullary  diseases  extending  to  the  surface  of  the  cord.  Pachy- 
meningitis externa  is  set  up  by  some  local  irritation,  especially  spinal 
disease,  or  an  abscess  or  deep  bed-sore.  Pachymeningitis  interna  hemor- 
rhagica is  usually  observed  in  cases  of  general  paralysis  of  the  insane, 
being  associated  with  a  similar  condition  inside  the  skull  ;  it  has  also 
been  referi'ed  to  alcoholism  and  injury. 

Anatomical  Characters. — All  forms  of  chronic  spinal  meningitis 
are  usually  localized,  but  sometimes  the  membranes  are  extensively 
involved.  Chronic  leptomeningitis  is  characterized  by  dilatation  and 
thickening  of  the  walls  of  the  blood-vessels ;  increase  in  amount,  and 
turbidity  of  the  spinal  fluid  usually  ;  opacity,  thickening,  induration, 
and  roughness  of  the  membranes  ;  remnants  of  old  inflammatory  pro- 
ducts ;  adhesions  or  bands  passing  across  the  sub-arachnoid  space  ;  firm 
adhesions  of  the  pia  mater  to  the  cord ;  and  sometimes  calcareous 
deposits.  The  cord  itself  may  be  more  or  less  affected,  as  evidenced  by 
thickening  of  its  connective  tissue  septa,  and  superficial  softening  or 
sclerosis.  The  roots  of  the  nerves  may  also  be  compressed,  softened,  or 
atrophied.  In  pachymeningitis  externa  the  inflammation  begins  in  the 
onter  part  of  the  dura  mater,  and  in  the  connective  tissue  between  it  and 
the  spine  ;  but  it  extends  inAvards  and  may  reach  the  pia  mater.  There 
is  a  large  amoimt  of  exudation,  and  the  dura  mater  is  greatly  thickened, 
thus  causing  much  pressure  on  the  nerve-roots  and  cord.  In  pachymen- 
ingitis hcemorrhagica  the  inner  surface  of  the  dura  mater  presents  a  thick 
stratum  of  exudation  ;  partly  soft,  partly  oi-ganized  ;  of  rusty  or  brown 
colour,  from  extravasated  blood  ;  and  enclosing  many  thin-walled  vessels. 
There  may  be  recent  blood  visible,  or  remnants  of  it,  in  the  form  of  cysts 
containing  clots.  Pachymeningitis  hypertrophica  also  affects  the  inner 
surface  of  the  dura  mater  primarily,  but  extends  to  the  arachnoid  and  pia 
mater.  It  is  observed  in  connection  with  the  cervical  enlargement  of 
the  cord,  and  has  been  described  by  Charcot  as  pachmeningite  cervicale 
hypertrophigue.  The  layers  developed  upon  the  dura  mater  differ  from 
those  on  the  cerebral  portion  of  the  membrane,  in  being  from  the  first 
dense  and  tough,  only  slightly  vascular,  and  therefore  not  inclined  to 
bleed.  Enormous  thickening  is  ultimately  produced,  a  cicatricial 
fibrous  tissue  being  formed.  The  morbid  change  usually  extends  in  a 
ring  round  the  cord,  which  is  slowly  compressed,  the  nerve-roots  being 
first  irritated,  and  then  destroyed. 

Symptoms. — The  symptoms  of  chronic  spinal  meningitis  are  described 
as  slight  pain  over  some  part  of  the  spine;  severe  pains  in  the  limbs, 
of  a  rheumatic  character,  or  shooting  ;  para?sthesiir!  or  hypertesthesia  in 
the  legs,  with  gradually  increasing  hypresthesia,  but  not  complete  anaes- 
thesia; slight  spasmodic  movements  in  the  limbs,  or  rigidity,  folloAved 
by  paralysis,  beginning  in  the  lower  extremities,  and  gradually  extend- 
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iiig  upwai'ds,  so  that  the  trunk,  bladder,  rectum,  or  even  tlie  arms  may 
be  ultimately  involved;  the  paralysis  being  at  first  slight,  increasing 
very  slowly,  and  being  persistent,  but  subject  to  marked  variations  in 
its  course.  The  symptoms  are  usually  very  gradually  developed,  and 
are  more  localized  than  in  acute  spinal  meningitis.  In  the  earlier 
period  the  muscles  are  not  obviously  wasted,  and  reflexes  are  main- 
tained ;  subsequently  muscles  Avhich  are  supplied  by  involved  nerves 
may  waste  markedly,  and  their  reflexes  are  diminished  or  abolished. 
The  bladder  and  rectum  are  only  affected  when  the  nerves  arising  from 
the  lower  part  of  the  cord  are  implicated.  Ultimately  all  the  signs 
indicative  of  destruction  of  the  cord  may  be  developed. 

All  forms  of  pachymeningitis  are  chai'acterized  by  localized  pain ; 
accompanied  with  phenomena  corresponding  in  their  distribution  to  the 
seat  of  the  lesion,  and  indicative  of  irritation  followed  by  compression 
of  the  cord.  They  are  often  very  indefinite.  Pachymeningitis  hcemor- 
rhagica  is  usually  associated  with  the  symptoms  of  a  similar  condition 
in  the  cerebral  membranes;  and  signs  of  meningeal  hsemorrhage  may 
occur  at  any  time,  owing  to  rupture  of  the  thin-walled  vessels  in  the 
exudation. 

Pachymeningitis  hypertrophica  demands  brief  special  notice.  Clinically 
the  disease  was  divided  by  Charcot  into  two  stages,  namely  (1)  that  of 
irritation ;  and  (2)  that  of  paralysis  and  atrophy. 

In  the  first  stage  the  symptoms  are  acute  pains  at  the  back  of  the 
neck,  shooting  to  the  head  and  arms,  constant,  but  liable  to  exacerba- 
tions ;  twitchings,  spasms,  and  rigidity  of  the  muscles,  especially  of 
those  of  the  neck,  which  is  kept  fixed ;  hypergesthesia,  formication,  and 
a  feeling  of  weight  in  the  limbs  ;  more  or  less  muscular  Aveakness ;  and 
not  uncommonly  herpetic  or  bullous  eruptions.  In  the  second  stage  the 
pains  in  the  limbs  cease  ;  while  the  muscles  of  the  arm  become  gradually 
paralyzed  and  wasted,  especially  those  of  the  forearm.  The  fai-adic 
irritability  of  the  muscles  is  slowly  abolished ;  and  characteristic  con- 
tractures and  deformities  supervene.  If  the  lesion  involves  the  upper 
part  of  the  cervical  enlai-gement  the  musculo-spiral  nerve  is  chiefly 
involved,  and  the  corresponding  muscles  are  pai^alyzed ;  if  it  occupies 
the  lower  part  of  the  enlargement,  the  median  and  ulnar  nerves  are 
mainly  affected,  and  a  form  of  "claw-hand"  is  produced.  Patches  of 
antesthesia  are  also  noticed  on  the  arms  and  upper  part  of  the  trunk, 
corresponding  to  the  compressed  sensory  nerve-roots.  Subsequently  the 
cord  being  destroyed  throughout  at  the  seat  of  lesion,  and  secondary 
descending  degenerations  taking  place,  spastic  paraplegia  gradually 
supervenes,  with  sensory  disorders  and  other  phenomena  characteristic 
of  these  morbid  changes.  This  disease  is  always  very  chronic ;  and 
occasionally  it  seems  to  be  arrested,  and  some  degree  of  improvement 
may  even  take  place. 

VIII.  CHRONIC  MYELITIS— WHITE  SOFTENING. 

JEtiology  and  Pathology.— There  has  been  much  controversy  as  to 
the  nature  of  chronic  "  softening  "  of  the  spinal  cord.  Many  authorities 
regard  the  condition  as  having  two  distinct  modes  of  origin,  namely,  in 
inflammation  and  in  degeneration.  Others  consider  that  the  change  is 
always  of  a  degenerative  kind.  It  seems  certain  that  softening  may 
remain  after  an  attack  of  acute  or  sub-acute  myelitis  ;  and  there  is  pro- 
bably also  a  chronic  form  of  this  disease.    Simple  or  non-inflammatory 
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softening  results  in  the  great  majority  of  cases  from  deficient  supply  of 
blood.  This'  may  be  due  to  mere  degeneration  of  the_  blood-vessels, 
narrowing  their  calibre ;  but  it  sometimes  follows  embolism  or  throm- 
bosis. The  lower  end  of  the  cord  is  especially  liable  to  become  softened 
from  this  cause,  on  account  of  its  peculiar  blood-supply  (Moxon). 
Softening  is  often  caused  by  gradual  pressure  upon  the  cord,  and  is 
then  said  to  be  chiefly  inflammatory,  and  only  occasionally  simple.  It 
may  also  follow  some  injury. 

Anatomical  Characters. — Softening  of  the  cord  is  indicated  by 
various  degrees  of  diminished  consistence.  In  chronic  myelitis  it  is  said 
that  this  is  much  less  marked  than  in  the  acute  form,  and  that  there  is. 
a  greater  degree  of  sclerotic  change.  The  softened  portion  maybe  quite- 
white,  or  more  or  less  red  or  yellowish.  Erb  distinguishes  inflammatory 
from  non-inflammatory  softening  by  the  microscopic  appearances.  In 
the  inflammatory  form  he  describes  "  a  large  number  of  cells  containing 
fat-granules,  tensely  distended  blood-vessels,  numerous  young  cells, 
increase  of  the  interstitial  tissue,  swollen  axis-cylinders,  etc.  ; "  in  simple 
softening  merely  "  swollen  and  disintegrated  nerve-fibres,  ganglion-cells 
in  a  state  of  glassy  swelling,  a  few  celltilar  elements  and  fat-granule 
cells,  and  a  small  quantity  of  fatty  detritus."  It  must  be  noticed  that  in 
many  cases  of  chronic  myelitis  the  cord  is  firmer  than  natural,  on 
account  of  considerable  increase  of  connective-tissue  elements,  and 
gradual  removal  of  the  nerve-tissues.  Indeed,  by  some  pathologists 
the  condition  termed  sclerosis,  with  the  particular  diseases  to  which  this 
change  gives  rise,  is  believed  to  be  inflammatory  in  its  origin.  Chronic 
myelitis  is  very  variable  in  its  distribution,  hence  named  transverse,  dis- 
seminated, annular,  general,  etc. 

Symptoms. — If  the  cord  becomes  gradually  softened,  from  whatever 
cause,  the  signs  of  the  change  are  more  or  less  of  the  following  charac- 
ter : — Dull  pain  or  uneasiness  over  some  portion  of  the  spine,  increased 
by  pressure,  percussion,  or  the  application  of  a  hot  sponge  or  cold,  but 
not  by  movement ;  a  feeling  of  tightness  round  the  body  ;  distressing 
paresthesias,  wandering  pains  or  fidgety  sensations  in  the  legs,  followed 
by  gradual  loss  of  feeling  to  complete  anjBsthesia,  this  often  extending 
up  the  body  to  a  variable  extent ;  twitchings,  spasmodic  movements, 
and  cramps  in  the  legs,  with  diminished  power,  dragging-  of  the  legs  in 
walking,  and  a  sense  of  heaviness  and  fatigue,  culminating  in  paraplegia; 
frequently  a  marked  tendency  to  jDainful  contractions  and  rigidity  in  the 
paralyzed  limbs,  the  legs  being  in  many  cases  drawn  up  involuntarily  if 
left  to  themselves,  sometimes  by  jerks,  so  that  the  joints  become 
strongly  flexed,  or  one  or  both  limbs  being  rigidly  extended;  tendency 
to  wasting  of  the  muscles  of  the  legs,  with  failure  of  the  circulation  and 
nutrition,  the  skin  being  often  covered  copiously  with  dried  epithelium- 
scales,  and  bed-soi-es  being  very  liable  to  form  ;  paralysis  of  the  bladder, 
leading  to  retention  and  decomposition  of  urine,  and  consequent  cystitis 
and  renal  mischief ;  paralysis  of  the  rectum,  with  unconsciousness  of 
the  passage  of  stools  ;  gradual  loss  of  sexual  power  and  inclination, 
though  there  is  often  reflex  priapism.  In  short,  the  symptoms  of  chronic 
myelitis  or  simple  softening  of  the  cord  are  usually  those  of  slowly- 
developed  chronic  paraplegia  in  its  most  typical  form.  The  condition 
of  the  muscles  and  the  state  of  the  reflexes  will  depend  on  the  exact 
seat  and  extent  of  the  disease.  Often  there  is  an  exaggeration  of  the 
deep  reflexes,  but  they  may  be  impaired  or  lost.  The  clinical  history  is 
liable  to  vary  much,  owing  to  the  association  of  softening  with  other 
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morbid  conditions.  In  rare  instances  the  cord  may  become  so  exten- 
sively diseased  as  to  give  rise  to  general  paralysis,  with  marked  wasting 
of  the  muscles,  and  loss  of  electric  irritability.  The  general  health 
often  remains  good  ;  and  patients  may  live  for  many  years.  Death 
may  occur  from  the  elfects  of  the  cord-lesion;  or  from  intercurrent 
complications,  such  as  phthisis  or  pneumonia. 

IX.  ADVENTITIOUS  GROWTHS  IN  THE  CORD. 

New  growths  alfccting  the  cord  usually  originate  in  connection  with 
the  spinal  column,  the  meninges,  or  the  nerve-roots,  and  very  rarely  in 
the  substance  of  the  cord  itself.  The  most  important  are  cancer,  tubercle, 
syphilitic  formations,  inflammatory  growths,  and  sarcoma.  Of  the  rarer 
forms  maybe  mentioned  glioma,  myxoma,  fibroma,  lipoma,  cartilaginous 
growths,  and  hydatids.  Some  of  these  formations  are  the  manifestation 
of  a  special  diathesis  ;  or  they  are  secondary  to  similar  deposits  elsewhei'e. 
In  some  cases  local  injury  has  been  set  down  as  the  exciting  cause,  but 
as  a  rule  none  can  be  discovered.  Geiierally  a  growth  connected  with 
the  spinal  cord  is  localized  and  single ;  occasionally  there  are  sepai-ate 
formations  in  different  parts.  The  secondary  effects  which  are  usually 
liable  to  be  produced  are  gradual  displacement  and  atrophy  of  the  nerve- 
elements  ;  myelitis  or  simple  softening,  with  subsequent  secondary 
degenerations ;  chronic  meningitis ;  and  pressure  upon  the  nerve-roots 
Avith  its  consequences.  Rarely  a  sudden  hfemorrhage  takes  place,  with 
or  -without  previous  changes. 

Symptoms. — There  is  much  variety  presented  by  the  symptoms  of 
a  tumour  in  connection  with  the  spinal  cord,  depending  upon  the  region 
it  occupies,  wdiether  it  begins  in  the  substance  of  the  cord  or  is  extra- 
medullary,  its  effects  upon  the  cord  or  nerves,  the  rapidity  of  its  growth, 
and  other  circumstances.  As  a  rule  they  are  very  gradual  in  their 
onset  and  pi^ogress,  but  occasionally  sudden  or  acute  symptoms  occur, 
due  to  spinal  apoplexy  or  to  acute  myelitis.  Taking  the  mass  of  cases, 
the  more  characteristic  phenomena  may  be  described  as  localized  pain 
in  the  back,  especially  in  connection  with  cancer;  neui'algic  pains 
shooting  from  this  point  into  the  limbs  or  trunk,  due  to  irritation  of  the 
nerves,  with  hyper{Bsthesia  or  parfPsthesiiB,  followed  by  anaesthesia  if  the 
cord  becomes  destroyed  ;  muscular  disturbance,  succeeded  by  paralysis, 
in  some  cases  beginning  on  one  side  and  extending  gradually  to  the 
other.  Objective  evidences  of  a  tumour  might  jjerhaps  be  discovered  on 
examination  of  the  spinal  region.  If  the  growth  is  in  the  cord  itself, 
there  will  generally  only  be  gradual  loss  of  its  functions  up  to  the  level 
of  the  pai't  involved.  If  the  growth  affects  the  cervical  enlargement, 
the  upper  extreinities  are  implicated.  Sometimes  one  lateral  half  of 
the  cord  is  affected,  or  only  its  motor  or  sensory  portions.  In  the  ease 
of  syphilitic  disease,  the  symptoms  often  improve  greatly  or  entirely 
disappear  under  appropriate  treatment,  owing  to  absorption  of  the 
deposit.  Signs  of  some  cachexia  may  be  present ;  or  there  may  be 
indications  of  morbid  growths  in  other  parts.  Ultimately  all  the  signs 
of  destruction  of  the  cord  may  be  developed,  death  occurring  from 
bsd-sores,  cystitis,  j^ai-alysis  of  respiratory  muscles,  or  pulmonary  com- 
jilications. 
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X.    GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

Altliongli  all  the  diseases  of  the  spinal  cord  have  not  been  discussed 
in  this  chapter,  it  will  be  convenient  now  to  offer  a  few  genex'al  remarks 
with  reference  to  their  diagnosis,  prognosis,  and  treatment. 

1.  Diagnosis. — When  any  case  comes  under  observation  in  which 
the  symptoms  point  to  the  spinal  cord,  the  questions  to  be  determined 
are  :— 1.  Whether  they  are  real,  imaginary,  or  pretended.  2.  Whether 
they  are  of  functional  or  organic  origin.  3.  If  due  to  organic  disease, 
the  nature  of  such  disease  ;  and  its  situation  and  extent,  with  I'eference 
to  whether  it  is  extra-  or  intra-medullaiy,  the  region  it  occupies,  and 
the  tracts  or  divisions  of  the  cord  which  it  involves.  It  Avill  be  unne- 
cessary to  recapitulate  the  clinical  signs  of  the  various  complaints,  but 
these  must  be  duly  considered  in  each  case,  as  regards  their  mode  of 
onset,  nature,  combinations,  and  progress ;  along  with  tlie  history  in  all 
its  details,  the  general  state  of  the  patient,  and  the  condition  of  other 
parts  and  organs  of  the  body.  Of  course  appropriate  skilled  examination, 
directed  to  the  spinal  column,  and  to  the  investigation  of  the  nervous 
system  as  a  whole,  is  often  of  essential  importance ;  and  in  any  really 
difficult  case  it  ought  to  be  conducted  by  one  who  is  thoroughly  experi- 
enced and  competent,  otherwise  serious  mistakes  are  liable  to  be  made. 
In  some  instances  the  eifects  of  treatment  give  valuable  diagnostic 
indications,  as  in  the  case  of  syphilitic  disease,  the  symptoms  due  to  this 
disease  being  often  greatly  improved,  or  entirely  got  rid  of,  b}^  the 
administration  of  iodide  of  potassium.  The  influence  of  treatment  in 
curing  certain  forms  of  functional  jDai'aplegia  is  also  to  be  borne  in 
mind. 

Only  a  few  observations  need  be  made  with  regard  to  the  diagnosis  of 
the  individual  diseases  of  the  spinal  cord,  and  it  must  be  remembered 
that  diiSerent  lesions  ai^e  often  associated  togetlier  in  the  same  case,  or 
they  become  developed  secondarily.  The  effects  of  concussion  must 
always  be  studied  with  particular  care  and  caution,  as  they  are  so  easily 
pretended  or  imagined,  and  so  much  often  depends  on  their  correct 
■observation  and  interpretation.  Neurasthenia  spinalis  is  generally 
readily  diagnosed.  Sudden  lesions  of  the  cord,  not  arising  from  injury, 
are  due  either  to  some  disorder  of  the  circulation  or  to  hcemorj-hage,  and 
the  symptoms  ai-e  usually  sufficiently  chai-acteristic.  Acute  spinal 
meningitis  may  be  mistaken  for  tetanus  ;  spinal  congestion  ;  or  spinal 
iiTitation  ;  but  there  is  rarely  any  actual  difficulty  in  making  a  diagnosis 
between  them.  Myelitis  is  distinguished  from  meningitis,  Avhether  acute 
or  chronic,  by  the  absence  or  slight  degree  of  symptoms  of  irritation  and 
severe  pain;  with  rapid  development  of  signs  of  destruction  of  the 
cord,  and  failure  of  its  functions.  Chronic  affections  of  the  cord  leading 
to  paraplegia  may  be  simulated  by  various  forms  of  fttnctional  paraplegia. 
In  reflex^  paraplegia  some  cause  can  be  discovered  ;  the  paralysis  is  in 
proportion  to  the  intensity  of  this  cause,  and  is  generally  partial  and 
incomplete ;  there  is  no  wasting  of  muscles ;  sensibility  is  usually 
normal ;  and  the  bladder  and  rectum  are  but  little  or  not  at  all  affected. 
The  paralysis  disappears  if  the  cause  is  removed.  Chronic  softening  of 
the  cord  is  as  a  rule  easily  recognized  by  the  local  sensations";  and"  the 
permanent  paralytic  and  other  symptoms.  There  is  no  practical 
clinical  distinction  between  inflammatory  and  simple  softening.   The  signs 
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of  nciv  groioths  are  as  a  rule  sufficiently  cliap;nostic.     The  systevi  diseaxi  .- 
of  the  cord  already  considered  present  liighly  characteristic  phenomena 
The  diseases  due  to  sclerosis  will  be  individually  dealt  with  in  the  next 
chapter. 

2.  ^  Prognosis. — Great  caution  is  required  in  giving  an  opinion  as  fo 
the  immediate  and  remote  prognosis  of  cases  where  the  spinal  cord  is 
involved,  and  this  must  be  founded  in  the  first  instance  upon  as  accurate 
a  diagnosis  as  possible.  It  must  further  be  guided  by  the  exact  nature 
severity,  effects  and  symptoms,  rapidity  of  progress,  and  direction  of 
extension  of  the  disease  ;  the  general  condition  and  circumstances  of  the 
patient,  as  well  as  his  mental  state  ;  the  presence  of  complications,  and 
their  nature;  and  the  results  of  treatment.  Functional  affections  of 
the  cord  are  often  veiy  difficult  to  cure,  although  not  in  themselves 
dangerous.  Acute  inflammatory  diseases  of  the  cord  or  its  membranes 
are  very  grave,  and  often  prove  rapidly  fatal.  At  the  same  time  it  must 
be  remembei^ed  that  in  some  very  serious  cases  recovery  takes  place ;  or 
myelitis  may  remain  as  a  chronic  condition.  Once  the  cord  is  ti'ans- 
versely  destroyed  by  a  sudden,  acute,  or  chronic  lesion,  permanent 
paralysis  is  established  in  the  parts  below  the  seat  of  mischief,  but  case.s 
of  this  kind  frequently  linger  on  for  a  long  while,  and  the  patient  may 
enjov  good  general  health,  and  be  able  to  perform  excellent  mental  work 
Bed  -sores,  cystitis,  renal  disease,  and  other  untoward  complications  are, 
however,  very  liable  to  arise,  and  these  add  to  the  danger.  Symptoms 
due  to  syphilitic  disease  of  the  cord  often  improve  remarkably  under 
appropriate  treatment. 

3.  Treatment. — The  indications  for  treatment  of  affections  of  the 
spinal  cord  lie  within  a  very  narrow  compass,  and  it  is  w^ell  in  dealing 
with  them  not  to  be  too  ready  to  resort  to  active  measures.  In  the  first 
place,  any  cause  that  can  be  discovered  must  be  removed,  if  practicable, 
and  this  is  of  particular  importance  in  the  cure  and  prevention  of  func- 
tional disorders.  Secondly,  any  organic  lesion  must  be  attended  to,  with 
the  view  of  checking  it,  removing  its  effects,  and  repairing  any  injury 
which  it  has  produced  ;  but  as  a  rule  little  can  be  done  in  this  direc- 
tion. Thirdly,  symptoms  must  be  watched  and  treated  judicioush", 
especiallv  with  the  view  of  influencing  the  functions  of  the  cord,  or  of 
modifying  symptoms  and  conditions  depending  on  abolition  or  disorder 
of  these  functions.  Fourthly,  it  is  very  important  to  guard  against 
complications,  and  to  treat  them  as  they  arise.  Fifthly,  general  manage- 
ment is  often  of  much  service  in  chronic  cases ;  and  the  general  health 
needs  to  be  sustained. 

As  regards  individual  diseases,  sudden  lesions,  such  as  concussion  or 
haemorrhage,  must  be  treated  on  general  principles  applicable  to  such 
conditions.  In  treating  any  acute  inflammation  affecting  the  spinal  cord 
or  its  membranes,  the  patient  should  be  kept  at  rest,  lying  on  the  side  or 
in  a  somewhat  prone  position.  Ice  may  be  applied  constantly  along  the 
spine.  In  some  cases  the  application  of  leeches  over  this  region  is  useful. 
Medicines  are  of  doubtful  value.  The  late  Dr.  Radcliffe  recommended 
iodide  of  potassium  with  opium  in  the  treatment  of  spinal  meningitis. 
When  the  cord  is  involved,  belladonna,  conium,  and  ergot  are  believed 
to  exercise  a  direct  beneficial  effect  upon  it.  It  is  particularly  important 
to  attend  to  the  bladder  and  bowels  in  all  cases  of  disease  of  the  cord;  to 
see  that  the  patient  is  kept  clean  and  dry  ;  and  to  guard  against  bed- 
sores, for  which  object  the  use  of  a  water-bed  or  air-bed  is  very  service- 
able.    This  applies  more  particularly  to  chronic  affections,  in  which  all 
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that  can  be  clone  farther  is  to  support  the  general  health  by  good  food, 
proper  hygienic  conditions,  and  the  use  of  tonics,  especially  quinine,  iron, 
arsenic,  phosphorus  or  hypophosphites  ;  to  promote  absorption  of  morbid 
products,  particularly  syphilitic  deposits,  by  the  aid  of  iodide  of 
potassium  and  bichloride  of  mercury  ;  to  stimulate  the  functions  of 
the  cord  by  minute  doses  of  strychnine  or  tincture  of  nux  vomica ;  and 
to  treat  paralysis  or  other  symptoms,  as  well  as  complications.  Elec- 
tricity is  often  of  great  service,  but  must  be  carefully  employed. 
Treatment  directed  to  the  spinal  column  is  often  demanded  ;  and  surgical 
interference  may  be  necessary  for  deformities,  abscesses,  tumours,  and 
other  conditions. 


CHAPTER  XCVI. 

SCLEROSIS  OF  THE  NERVE-CENTRES. 

For  several  years  the  morbid  condition  named  sclerosis,  which  involves 
the  nerve-centres,  has  attracted  considerable  attention.  The  change 
affects  different  parts  of  these  centres  in  different  cases,  and  sometimes 
the  periphei-al  nerves,  but  the  subject  can  be  most  conveniently  discussed 
in  a  comprehensive  article,  first  considering  the  lesion  from  a  general 
point  of  view,  as  regards  its  oitiology,  pathology,  and  anatomical 
characters;  and  then  discussing  the  individual  affections  in  which 
sclerosis  constitutes  the  essential  pathological  change.  Certain  diseases 
believed  by  some  authorities  to  be  of  this  nature,  but  the  pathology  of 
which  is  still  disputed,  Avill  be  separately  considered.  Different  writeis 
have  adopted  different  classifications  of  the  affections  of  the  nervous 
system  resulting  from  sclerosis,  but  the  following  list  includes  the  chief 
varieties  which  have  been  recognized,  and  is  sufficient  for  all  practical 
purposes  : — I.  Diffused  Cerebral  Sclerosis  (Hammond).  II.  Spinal 
ScLEUOSis,  including-  (1)  Locomotor  ataxy;  (2)  Primary  lateral  sclero- 
sis; (3)  Amyotrophic  lateral  sclerosis;  (4)  Secondary  lateral  sclerosis. 
III.  Disseminated  or.  Multiple  Sclerosis. 

3!tiology.  —  Age  seems  to  have  considerable  influence  as  a  'predisposing 
cause  of  the  various  forms  of  sclerosis.  The  diffused  cerebral  iovm.  is 
said  to  begin  during  infancy.  The  spinal  varieties  occur  chiefly  from 
25  to  45  or  50  years  of  age ;  while  the  disseminated  form  usually  comes 
on  between  20  and  25,  seldom  after  30,  sometimes  at  the  time  of  puberty. 
Males  suffer  in  larger  proportion  than  females,  but  amyotrophic  lateral 
sclerosis  is  said  to  be  more  common  in  females  ;  and  Charcot  affirmed  the 
same  fact  with  regard  to  disseminated  sclerosis,  but  others  deny  this. 
Hereditary  predisposition  is  traceable  in  some  cases,  and  if  not  to  the 
actual  disease,  it  may  be  to  some  other  form  of  nervous  disorder;  loco- 
motor ataxy  occasionally  runs  directly  in  families,  and  a  congenital  vai-iety 
of  this  complaint,  as  well  as  of  pi-imary  lateral  sclerosis,  is  now  re- 
cognized. The  exciting  causes  of  sclerosis  are  very  obscure,  and  in  many 
cases  cannot  be  made  out  in  the  least.  When  of  cerebral  origin,  it  has 
been  attributed  in  different  instances  to  haamorihagic  cysts  ;  injury  to 
the  head;  acute  fevers,  especially  typhoid  and  scarlatina;  rheumatism 
or  syphilis  ;  dissipation;  severe  emotional  disturbance  ;  excessive  mental 
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application  ;  or  great  muscular  exertion.  The  spinal  varieties  have  been 
supposed  to  be  the  result  of  previous  inflammation  of  the  cord  or  its 
membranes  ;  injuries  to  the  spine,  or  shock  ;  over-exertion  and  straining ; 
the  constant  maintenance  of  a  bent  position;  sexual  excess  ;  exposure  to 
cold  and  wet ;  gout,  scrofula,  or  syphilis ;  acute  febrile  diseases ;  or 
abuse  of  alcohol.  Secondary  lateral  sclerosis  and  other  secondary  forms 
of  the  complaint  start  from  some  preceding  lesion. 

Anatomical  Characters  and  Pathology. — Sclerosis  consists  essen- 
tially of  hyperplasia  of  the  neuroglia,  with  atrophy  and  degeneration  of 
the  nerve-elements,  which  may  ultimately  lead  to  their  complete  destruc- 
tion and  disappearance.  The  process  is  looked  upon  by  most  pathologists 
as  being  of  a  chronic  inflammatory  nature ;  but  others  regard  it  as  a 
degeneration.  In  most  forms  of  sclerosis  the  pinmary  change  seems  to 
be  in  the  neui'Oglia,  the  nerve-elements  being  strangled  and  destroyed 
by  the  connective  tissue  which  surrounds  them ;  but  in  locomotor  ataxy 
it  is  said  to  commence  in  the  nerve-tissues  themselves.  The  more  obvious 
characters  indicative  of  the  sclerotic  change  are  a  greyish,  semi-trans- 
lucent appearance  of  the  affected  part ;  various  degrees  of  increased 
hrmness  and  induration,  nltimately  ending  in  marked  hardness  and 
toughness  ;  and  at  first  some  tumefaction,  but  soon  passing  into  contrac- 
tion and  condensation,  with  consequent  diminished  bulk  and  shi'inking 
of  the  affected  part.  The  colour  may  finally  become  greyish-white  or 
yellowish-grey.  Usually  firm  adhesions  form  with  the  pia  mater  corre- 
sponding to  the  seat  of  lesion,  which  also  undergoes  analogous  changes. 

As  regards  the  microscopic  changes  in  sclerosis,  in  the  early  period 
embryonic  cells  appear  in  the  neuroglia  and  perivascular  spaces,  along 
with  more  or  less  increase  of  the  amorphous  intercellular  substance  in 
the  neuroglia,  and  the  connective-tissue  corpuscles  become  large  and 
promineiit.  Subsequently  contraction  and  induration  take  place  ;  the 
cells  become  small  and  indistinct;  the  intercellular  substance  becomes 
delicately  fibrillated ;  and  the  Avails  of  the  vessels  are  thickened,  with 
consequent  nari'owing  of  their  channels,  or  they  are  sometimes  dilated. 
Ultimately  wavy  bundles  of  connective  tissue  are  seen.  At  first  the 
nerve-elements  present  little  if  any  change  in  most  cases.  Later  on,  if 
sclerosis  involves  the  Avhite  substance,  the  nerve-fibres  become  moi-e  or 
less  separated  from  each  other,  most  of  them  diminish  in  size,  though 
some  may  be  normal,  or  even  enlarged,  aiid  they  may  present  a  monili- 
form  appearance.  Finally  they  become  greatly  atrophied,  on  account  of 
the  loss  of  their  medullary  sheath,  but  they  are  rarely  entirely  destroyed. 
In  the  grey  matter  the  nerve-cells  are  also  involved.  In  some  cases 
Charcot  descinbed  in  the  early  period  changes  in  which  the  nerve-cells 
become  swollen,  sometimes  being  enormously  enlai'ged,  finely  granular, 
and  opalescent ;  their  processes  at  the  same  time  appearing  more  or  less 
thickened  and  twisted.  Usually  atrophic  changes  take  place  in  these 
cells.  They  may  merely  shrink  in  all  directions  and  dry  up  ;  oi-^  soine- 
times  a  deposit  of  pigment  occurs  in  them,  while  they  diminish  in  size, 
assume  a  moi^e  or  less  globular  shape,  their  processes  become  shortened 
and  attenuated,  and  at  last  they  only  form  minute  roundish  collections 
of  pigment,  or  even  disappear  altogether.  The  late  Lockhart  Clarke 
described  irregular  disintegrated  patches  as  being  occasionally  observed 
in  sclerotic  tracts,  from  which  all  traces  of  the  different  tissues  and 
blood-vessels  have  disappeared.  Compound  granule  corpuscles,  oil- 
globules  and  granules,  corpora  amylacea,  and  sometimes  crystals, 
supposed  to  be  margarine,  are  visible  under  the  microscope. 


LOCOMOTOE  ATAXY — TABES  DOESALIS. 


1091 


Having  thus  discussed  tlie  general  nature  of  sclerosis,  the  several 
varieties  of  the  disease,  according  to  its  distribution  in  different  parts 
of  the  nervous  system,  will  now  be  considered.  It  may  be  remarked 
that  the  lesion  shows  a  jDeculiar  tendency  to  be  confined  to  certain 
tracts  or  regions,  rarely  passing  beyond  the  limits  of  those  portions  of 
the  nerve-centres.  Moreover,  the  ultimate  effect  of  the  morbid  process 
is  seriously  to  impair,  or  even  completely  to  abolish,  the  functions  of 
the  parts  involved,  though  during  its  progress  signs  of  irritation  may 
be  evident. 

I.  DIFFUSED   CEREBRAL  SCLEROSIS. 

Dr.  Hammond  describes  a  form  of  diffused  cerebral  sclerosis,  in 
which  a  large  portion  or  the  whole  of  a  lobe  is  involved,  or  sometimes 
even  the  entire  hemisphere,  and  the.  lesion  is  not  circumscribed.  It 
becomes  less  marked  at  its  circumference,  and  never  invades  the  grey 
substance  of  the  brain. 

Symptoms. — In  diffused  cerebral  sclerosis  the  mental  faculties  either 
remain  undeveloped  to  a  variable  degree,  or  become  impaired  if  the 
disease  sets  in  later  in  life.  The  patient  never  learns  to  talk,  or  speech 
becomes  imperfect  or  lost  after  it  has  been  acquired.  Usually  more  or 
less  hemiplegia  is  observed,  with  arrest  of  growth,  contractions,  and 
■distortions  of  the  affected  limbs,  in  which  sensation  may  also  be  im- 
paired. One  or  more  of  the  special  senses  are  usually  enfeebled  or  lost. 
Many  of  the  patients  suffering  from  this  complaint  belong  to  the  class 
of  idiots  or  imbeciles,  whose  habits  are  filthy,  and  who  pass  their  excre- 
tions involuntarily.  Frequent  attacks  of  epileptiform  convulsions  are 
not  uncommon  during  the  progress  of  the  lesion,  with  signs  of  cerebral 
irritation  at  an  early  period.  The  course  of  diffased  cerebral  sclerosis 
is  very  chi^onic  ;  and  patients  often  live  to  an  advanced  age. 

II.  LOCOMOTOR  ATAXY— TABES  DORSALIS. 

Anatomical  Characters  and  Pathology. — This  is  one  of  the  forms 
of  sclerosis  best  known  and  most  commonly  met  with.  Many  authori- 
ties look  upon  syphilis  as  a  most  important  factor  in  the  causation  of 
locomotor  ataxy,  and  by  some  it  is  even  regarded  as  the  sole  cause. 
The  disease  involves  the  posterior  columns  of  the  spinal  cord,  as  a  rule 
equally,  and  often  throughout  their  whole  horizontal  area,  the  changes 
commencing  and  being  most  marked  in  the  lower  dorsal  and  lumbar 
regions,  and  progressively  diminishing  upwards.  Charcot  has  shown 
that  the  tracts  which  are  essentially  concerned  in  producing  the  symp- 
toms of  locomotor  ataxy  are  two  naiTOW  bands  of  white  matter,  lying  on 
each  side  between  the  inner  and  posterior  aspect  of  the  inner  cornu'and 
nerve-roots  on  the  one  hand,  and  the  posterior  pyramid  on  the  other — 
jpostero-external  columns  ;  in  some  cases  the  pyramids  are  quite  healthy, 
but  generally  they  become  involved.  Moreover,  in  most  cases  the 
internal  radicular  fibres  of  the  posterior  roots  of  the  nerves,  and  the 
adjoining  parts  of  the  posterior  cornua,  become  more  or  less  implicated. 
Dejerine  has  published  cases  in  which  chronic  neuritis  was  found  in  the 
peripheral  nerves,  with  changes  in  the  cord ;  and  in  some  cases  only 
peripheral  nerve-changes  were  found,  with  nothing  in  the  cord.  lie 
thinks  tabes  may  arise  from  primary  changes  in  the  peripheral  nerves. 
In  exceptional  instances  the  disease  spreads  to  the  lateral  columns,  or 
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even  to  tlie  anterior  cornaa;  but,  according  to  Charcot,  this  extension 
takes  place  along  the  internal  radicular  fasciculi,  and  not  throuo-h  the 
intermediate  tissues.  In  the  cervical  region  the  lesion  is  generally 
limited  to  the  postero-internal  columns,  presenting  the  characters  of  an 
ascending  degeneration,  but  may  involve  the  postero-external  columns. 
It  can  generally  be  traced  as  far  as  the  medulla  oblongata.  The  cranial 
nerves,  especially  the  optic  nerve  and  disc,  may  be  involved  in  the  sclerotic 
change. 

The  spinal  cord,  in  a  case  of  advanced  locomotor  ataxy,  appears 
flattened  antero-posteriorly,  while  the  postei-ior  columns  and  nerve- 
roots  are  obviously  wasted  and  shrunken.  The  membranes  are  usually 
thickened  and  adherent  at  the  back  of  the  cord.  On  section  the  posterior 
columns  are  found  to  be  firm,  and  present  a  translucent  grey  appear- 
ance. 

Sympioms. — Locomotor  ataxy  in  the  large  majority  of  cases  comes  on 
insidiously,  and  runs  a  very  chronic  course.  In  exceptional  instances 
its  characteristic  symptoms  are  developed  suddenly  or  rapidly.  Certain 
so-called  premonitory  symptoms  are  usually  observed,  which  may  last 
for  months  or  years,  but  these  are  really  the  early  .symptoms  of  the 
disease,  constituting  its  stage  of  invasion.  They  may  be  summed  up  as 
follows. — 1.  Sensory  derangements  in  the  legs  and  lower  part  of  the 
body,  namely,  an  unusual  feeling  of  fatigue  after  slight  exertion ; 
painful  sensations  in  various  parts  of  the  limbs  and  about  the  joints 
from  time  to  time,  supposed  to  be  I'heumatic  ;  and  also  extremely  severe 
neuralgic  pains,  coming  on  suddenly  and  being  of  momentary  duration, 
described  as  darting,  boring,  stabbing,  cutting,  throbbing,  or  like  an 
electric  shock — Vae  ?,o-ca\\ed  lightning  pahis ;  sometimes  constrictive  or 
girdle-pains,  affecting  the  trank  or  occasionally  the  limbs  ;  hyperesthesia, 
hypfesthesia,  dyssesthesia,  or  parsesthesife  of  the  skin,  or  retarded  con- 
duction of  sensation.  The  lightning  pains  differ  from  ordinary  neuralgia 
in  being  referred  to  the  deeper  structures,  and  not  radiating  along  the 
superficial  branches  of  any  pai-ticular  nerve.  When  the  postero-external 
columns  of  the  cervical  portion  of  the  cord  are  involved,  these  pains  are 
felt  in  the  arms,  and  rarely  in  the  head.  Hyper£esthesia  is  usually 
paroxysmal  and  fugitive  in  its  characters.  2.  Internal  pains,  referred 
to  the  bladder,  urethra,  or  rectum  ;  or,  more  particularly,  extremely 
severe  attacks  of  gastralgia,  the  pain  shooting  to  the  back,  around  the 
abdomen,  and  in  other  directions,  and  being  accompanied  with  vomiting, 
dyspeptic  symptoms,  faintness,  deranged  cardiac  action,  and  a  feeling  of 
marked  illness.  These  attacks  are  known  as  gastric  crises.  They  are 
more  frequent  in  females  than  in  males.  3.  Paralysis  of  sensory  or 
motor  nerves,  sometimes  temporary  or  recurrent,  sometimes  permanent. 
4.  Abolition  of  the  patellar  tendo)i.-reflex,  which  usually  occurs  at  an 
early  stage  of  locomotor  ataxy,  but  is  not  an  invariable  symptom. 
The  condition  of  the  superficial  o-eflexes  varies,  but  it  is  said  that  in 
most  cases  the  plantar  reflex  is  impaired  at  an  early  period,  and  finally 
abolished.  5.  Disorders  of  vision  and  hearing,  and  objective  changes 
in  connection  with  the  eyes,  such  as  dimness  of  vision  at  times,  or 
even  complete  amaurosis;  colour-blindness;  diplopia;  contractioTi  of 
the  field  of  vision  ;  slight  strabismus  or  ptosis  ;  atrophy  of  the  disc;  or 
chronic  optic  neuritis.  Extreme  contraction  of  the  pupils  is  often  a 
marked  feature,  so  that  they  become  pin-pointed,  and  they  may 
be  unequal.  The  "  Argyll  Eobertson  phenomenon "  is  frequent] y 
observed,  there  being  loss  of  the  pupil-reflex  to  light;  Avhile  the  iris 
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still  retains  its  contractility  in  connection  with  efforts  of  accom- 
modation for  near  objects.  Deafness  is  not  uncommon.  6.  Sexual 
diduvhance.  It  is  said  tliat  sexual  desire  is  usually  increased  at  first. 
Trousseau  observed  that  there  is  in  the  early  period  a  peculiar  aptitude 
for  repeating  sexual  intercourse  a  great  many  times  within  a  short 
period.  Soon,  however,  sexual  power  and  desire  become  gradually  lost. 
Spermatorrhoea  is  frequently  complained  of.  7.  Disorders  of  micturition. 
In  the  eai-ly  stage  of  locomotor  ataxy  the  most  frequent  condition  is 
irritability  of  the  bladder,  with  painful  micturition,  and  difficulty  in 
retaining  the  ui-ine,  the  patient  being  obliged  to  obey  the  call  to  urinate 
instantly.  Occasionally  there  is  a  d.iificulty  or  inability  to  pass  water, 
ending  in  retention  of  urine.  8.  Gonstipation  is  of  very  common  occur- 
rence, and  may  be  accompanied  with  a  peculiar  painful  feeling  of  over- 
distension of  the  rectum. 

When  locomotor  ataxy  is  fully  declared — stage  of  full  development — the 
symptoms  are  very  characteristic,  and  chiefly  point  to  a  loss  of  the  power 
of  co-ordination  in  the  muscles  of  the  legs,  and  of  the  muscular  sense.  At 
first  the  patient  feels  that  he  is  losing  control  over  the  movements  of  his 
legs,  and  that  he  cannot  walk  steadily  or  firmly  without  support,  but 
.slips  about  and  has  an  uncertain  gait.  This  is  particularly  noticed  in 
the  dark,  or  when  he  shuts  his  eyes,  and  the  patient  finds  that  he  has  to 
pay  special  attention  to  the  movements  of  his  lower  extremities,  in 
order  to  caiTy  them  on  properly.  After  a  while  the  signs  of  impaired 
co-ordination  are  very  evident  when  the  patient  is  made  to  walk,  and 
he  presents  a  characteristic  gait.  He  is  very  unsteady  in  his  move- 
ments ;  tends  to  stagger  and  to  advance  precipitately ;  and  during  pro- 
gression lifts  the  foot  up  to  an  unnecessary  height,  then  throws  it 
forwards  and  outwards,  and  brings  down  the  heel  suddenly  with  a  heavy 
stamp.  On  turning  suddenly  he  staggers  or  falls,  and  the  same  thing- 
happens  if  he  shuts  his  eyes  when  standing.  Habitually  he  walks  with 
sticks,  and  keeps  his  eyes  fixed  on  his  feet  or  on  the  ground  in  front  of 
him ;  he  takes  his  steps  slowlj'',  deliberately,  and  at  regular  intervals, 
and  in  uncomplicated  cases  walks  in  a  straight  line.  The  difiiculty  in 
walking,  and  the  characteristic  disorder  of  gait,  are  greatly  aggravated 
by  timidity  and  other  mental  causes.  There  is  no  actual  paralysis,  as  is 
proved  by  the  fact  that  the  legs  can  be  easily  moved  in  all  directions  in 
the  recumbent  posture  ;  and  the  muscles  sometimes  retain  extraordinary 
power.  At  last  walking  becomes  impossible,  the  legs  being  thrown 
hither  and  thither  without  any  appearance  of  design  or  control,  when 
any  attempt  at  progression  is  made.  The  muscles  do  not  waste,  and 
retain  their  tone.  The  condition  of  electric  irritability  is  doubtful, 
some  observers  affirming  that  it  becomes  much  impaired,  others  that  it 
remains  normal ;  in  the  early  stage  it  is  often  exalted.  Sensation  is 
frequently  much  altered  in  the  lower  limbs,  to  both  tactile  and  painful 
impressions  ;  the  pains  in  the  limbs  continue;  often  there  is  tingling  or 
numbness  in  the  toes  and  feet;  cutaneous  sensibility  is  impaired,  the 
patient  not  feeling  the  ground  properly,  but  having  a  sensation  as  if  he 
were  treading  on  wool  or  sand  ;  and  sometimes  there  are  spots  of  com- 
plete antesthesia  to  all  stimuli  except  heat  and  cold.  Muscular  sense  is 
also  more  or  less  diminished  or  even  lost  in  advanced  cases,  the  patient 
not  being  aware  of  the  position  of  his  legs  when  lying  down,  unless  he 
is  looking  at  them.  The  electric  sensibility  is  said  to  be  impaired  in 
those  muscles  in  which  the  muscular  sense  is  affected.  There  is  no  loss 
of  power  over  the  bladder  and  rectum  as  a  rule,  but  the  former  may 
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certainly  be  much  aiTected,  and  there  may  be  complete  paralysis  of  this 
org-an,  with  consequent  retention  of  urine. 

In  the  majority  of  cases  of  locomotor  ataxy  the  upper  limbs  become 
involved  sooner  or  later.  Numbness  is  noticed  in  the  ijngers,  generally 
beginning  in  the  little  and  ring  fingers,  and  then  often  extending  to  the 
hand  or  arm.  The  movements  of  the  fingers,  hands,  or  arms  become 
clumsy,  unduly  violent,  and  uncertain,  so  that  the  patient  cannot  perform 
any  delicate  combined  movements  requiring  precision.  Moreover,  if  he 
shuts  his  eyes,  he  cannot  judge  of  the  extent  or  direction  of  the  move- 
ments of  his  upper  limbs.  The  voluntary  movements  are  often  executed 
in  a  jerky  manner.  In  some  instances  the  muscles  of  the  head,  neck, 
and  tru.nk  become  involved.  Ai^ticulation  may  be  impaired ;  and  the 
different  cranial  nerves  may  become  implicated  permanently.  Degluti- 
tion and  respiration  may  also  be  affected.  The  occurrence  of  atrophy 
of  the  optic  disc  was  attributed  by  Charcot  to  sclerosis  commencing 
here,  and  gradually  extending  backwards  along  the  optic  tracts,  so  far  at 
least  as  the  corpora  geniculata.  In  advanced  cases  of  locomotor  ataxy 
severe  and  constant  aching  pains  are  liable  to  arise  in  the  head,  along 
the  spine,  and  in  the  trunk  and  limbs.  Retention  or  incontinence  of 
ui-ine  or  faeces  may  occur ;  and  sexual  power  and  desire  are  lost.  In 
exceptional  cases  rigidity,  contraction,  and  wasting  of  muscles  set  in, 
due  to  the  extension  of  the  sclerosis  to  the  latei"al  columns  and  anterior 
cornua.    Bed-sores  may  also  be  produced. 

Dui-ing  the  progress  of  locomotor  ataxy  trophic  lesions  are  liable  to 
arise,  a  fact  particularly  demonstrated  by  Charcot.  Thus  ciitaneotts  enif- 
tions  sometimes  supervene,  more  especially  during  periods  of  exacerbation 
of  the  disease,  and  in  connection  with  the  lightning  pains,  these  erup- 
tions being  not  uncommonly  limited  to  the  area  of  distribution  of  the 
painful  nerve.  They  include  lichen,  urticaria,  herpes  zoster,  ecthyma, 
impetigo,  and  erythema  nodosum.  Joint-affections  are  also  occasionally 
met  with,  usually  occurring  at  the  onset  of  the  symptoms  of  inco-ordi- 
nation.  The  knees,  elbows,  or  shouldei\s  are  chiefly  implicated,  there 
being  much  effusion  into  the  joints,  with  very  rapid  destruction  of  the 
articular  surfaces,  and  not  infrequently  dislocation  occurs.  The  bones 
also  become  very  friable,  and  are  liable  to  fracture  spontaneously. 
These  articular  and  osseous  lesions  are  attended  with  little  or  no  pain; 
but  they  may  cause  mai-ked  deformities.  They  are  said  to  be  more 
common  in  women,  and  Dr.  Buzzard  has  shown  that  they  are  apt  to  be 
associated  with  gastric  crises.  This  writer  thinks  that  they  are  probably 
due  to  a  lesion  of  the  medulla  oblongata. 

The  course  of  locomotor  ataxy  is  very  variable.  The  limbs  may  be 
involved  asymmetrically.  Usually  the  disease  is  exceedingly  chronic, 
and  may  last  many  years  before  it  reaches  its  full  development.  In 
early  cases  treatment  may  check  its  progress,  or  even  lead  to  impi-ove- 
nient  or  a  cure.  As  a  rule  locomotor  ataxy  tends  to  become  worse  and 
worse,,  perhaps  with  occasional  remissions.  The  mental  faculties  gene- 
rally remain  quite  clear,  but  it  is  affirmed  that  locomotor  ataxy  is  not 
uncommonly  associated  with  general  paralysis  of  the  insane.  Febrile 
paroxysms  sometimes  occur ;  and  repeated  attacks  of  bronchitis  are 
observed  in  exceptional  instances.  Death  generally  results  from  inter- 
current disease ;  but  may  happen  from  implication  of  the  muscles  of 
deglutition  or  respiration,  bronchitis,  renal  or  vesical  disease,  or  bed- 
sores. The  latest  period  of  locomotor  ataxy  has  been  ranked  as  a 
separate  stage,  but  it  is  hardly  practicable  to  make  any  such  division. 
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Friedreich's  Disease. — A  peculiar  hereditary  form  of  locomotor 
ataxy  has  been  described  by  Friedreich.  It  begins  between  thirteen  and 
eighteen  years  of  age.  There  is  but  little  disorder  of  sensation,  the 
lightning-pains  and  girdle-sensations  being  either  absent  or  very  slight, 
while  there  is  little  or  no  anaesthesia.  The  upper  limbs  exhibit  loss  of 
co-ordination  at  an  earlier  period  than  usual.  In  all  cases  a  remarkable 
disorder  of  speech  has  been  noticed,  the  utterance  being  at  first  slightly 
lisping,  then  irregularly  interrupted  and  stammering,  and  finally  almost 
unintelligible.  In  some  instaiaces  there  has  been  a  peculiar  form  of 
nystagmus,  which  occurs  only  when  the  patient  tries  to  fix  his  eyes  upon 
some  object  before  him;  the  movements  are  bilateral,  and  comparatively 
slow,  being  repeated  about  two  or  three  times  in  a  second.  Cases  of 
Friedreich's  disease  are  very  chronic  in  their  j)rogress,  and  of  long 
duration . 

Ataxic  Paraplegia  (Growers). — This  disease  presents  a  combination 
of  the  symptoms  of  paraplegia  and  locomotor  ataxy.  It  affects  parti- 
cularly the  male  sex,  about  middle  age.  A  histoi-y  of  syi^hilis  is  as  rare 
in  this  disease  as  it  is  frequent  in  locomotor  ataxy.  Its  Eetiology  is 
practically  unknown  ;  but  exposure  to  cold,  and  sexual  excesses  have  been 
regarded  as  causes.  The  anatomical  basis  of  ataxic  paraplegia  is  a 
somewhat  diffuse  sclerosis  of  the  lateral  columns,  combined  with  a 
sclerosis  of  the  posterior  cokimns,  the  latter  being  more  marked  in  the 
dorsal  region,  and  proportionally  less  usually  in  the  lumbar  region,  while 
it  is  not  specially  located  in  the  root-zone  of  the  postero-external 
column,  as  in  locomotor  ataxy. 

The  onset  of  ataxic  paraplegia  is  gradual  and  slow.  The  legs  are  the 
first  to  suffer,  and  the  symptoms  may  remain  limited  to  them,  namely, 
unsteadiness  of  gait,  weakness  with  rigidity,  and  a  tendency  to  fall 
when  standing  with  the  eyes  shut.  In  walking  the  patient  uses  a  stick, 
and  keeps  the  legs  far  apart,  but  there  is  not  that  high  action  and 
sudden  descent  of  the  feet  so  characteristic  of  tabes.  Lightning  pains 
are  absent ;  and  there  is  practically  neither  sensory  disturbance  nor 
visceral  crises.  The  knee-jerh  is  exaggerated ;  and  there  is  usually 
rectus-clonus  and  ankle-clonus.  Eye-symptoms  are  rare.  Sexual  power 
is  often  lost ;  and  the  action  of  the  sphincters  is  impaired.  The  inco- 
ordination and  weakness  may  extend  to  the  arms.  The  complaint  bears 
a  close  resemblance  to  hereditary  ataxy  (Friedreich).  Prognosis  is 
unfavourable,  but  the  danger  to  life  is  small. 

III.  PRIMARY  LATERAL  SCLEROSIS— SPASMODIC  SPINAL 
PARALYSIS— SPASTIC  PARAPLEGIA. 

Pathology. — This  form  of  sclerosis  of  the  cord,  which  is  now  recog- 
nized as  a  distinct  disease,  is  of  exceedingly  rare  occuiTence.  Erb  and 
Charcot  predicted  the  probable  pathology  of  the  complaint,  and  Dr. 
Dreschfeld  subsequently  described  the  morbid  changes  in  a  case  in 
which  he  had  the  opportunity  of  examining  the  spinal  cord.  He  found 
a  band  of  sclerosis  occupying  the  greater  portion  of  the  lateral  columns, 
throughout  the  cervical,  dorsal,  and  lumbar  regions,  but  not  implicating 
the  grey  matter  or  extending  to  the  surface  of  the  cord,  while  the  anterior 
and  posterior  columns  were  quite  healthy.  In  short,  primary  lateral 
sclerosis  involves  symmetrically  the  crossed  pyramidal  tracts.  The  com- 
plaint is  usually  met  with  in  strong,  muscular,  male  adults. 
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Symptoms. — Primary  lateral  sclerosis  is  tm  extx-emely  chronic  disease, 
and  sets  in  very  gradually.  It  has  been  divided  into  three  stages.  The 
first  stage,  that  of  incomplete  spastic  paraplegia,  begins  with  a  sense  of 
weakness,  heaviness,  and  stiffness  in  the  legs,  causing  some  difficulty  in 
walking.  ^  This  is  sometimes  preceded  by  pain  in  the  back  and  limbs. 
On  examination  slight  stiffness  and  rigidity  in  tlie  legs  may  be  dis- 
covered, with  exaggeration  of  the  deep  reflexes.  The  symptoms 
gradually  increase,  until  a  characteristic  "spastic"  gait  is  developed. 
"  The  patient  then  walks  with  two  sticks ;  each  step  is  attended  with 
evident  effort ;  the  feet  appear  to  be  stuck  to  the  ground,  and  can  only 
be  moved  forward  by  raising  the  pelvis,  and  with  it  the  limb  as  a  whole. 
In  this  process  the  back  is  strongly  arched,  the  chest  thrown  forward, 
the  patient  leans  forcibly,  first  on  one  stick  and  then  on  the  other,  and 
appears  to  aid  the  elevation  of  the  trunk  by  movements  of  his  arms. 
The  toes  are  dragged  along  the  ground  with  an  unpleasant  scraping 
noise,  the  knees  are  apt  to  interlock,  and  the  foot  which  is  being  brought 
foi'ward  tends  to  cross  in  front  of  its  fellow.  In  some  cases,  after  the 
foot  leaves  the  ground,  a  peculiar  hopping  movement  of  the  whole  body 
is  observed.  It  is  due,  according  to  Erb,  to  spasmodic  contraction  of 
the  calf  muscles."  (Byrom  Bramwell.)  The  legs  are  generally  kept 
close  together,  owing  to  spasmodic  contraction  of  the  adductors ;  and 
when  standing  thus,  if  the  patient  closes  his  eyes  there  is  no  increased 
unsteadiness  or  feeling  of  vertigo.  At  the  same  time  the  muscles  of 
the  lower  extremities  are  affected  with  spasmodic  twitchings,  tremors, 
and  rigidity.  These  phenomena  are  usually  due  to  some  reflex  irritation, 
or  to  attempts  to  perform  voluntary  movements,  but  may  occur  spon- 
taneously. The  affected  muscles  are  tense  and  i-igid,  especially  on 
manipulation,  and  this  or  any  external  irritation  may  throw  the  whole 
limb  into  a  state  of  tonic  spasm.  Their  nutrition  is  unimpaired.  Their 
reaction  to  electricity  is  usually  normal,  or  somewhat  decreased ;  but 
some  Avriters  state  that  it  is  increased.  The  deep  reflexes  are  greatly 
exaggerated ;  ankle-clonus  is  easily  elicited,  and  when  the  patient, 
sitting  or  standing,  presses  upon  the  balls  of  the  toes,  this  reflex  is 
sometimes  spontaneously  excited,  causing  a  rhythmical  tremor.  A  blow 
upon  one  patellar  tendon  may  cause  a  jerk  of  the  opposite  leg ;  and  a 
knee-clonus  is  sometimes  elicited.  The  superficial  reflexes  may  be  normal, 
increased,  diminished,  or  abolished.  The  only  sensory  disturbance 
observed  is  inci^eased  sensibility  to  cold.  The  bladder  and  bowels  are 
usually  unaffected.  Erb  states  that  only  one  leg,  or  a  leg  and  arm, 
may  be  occasionally  involved ;  or  still  more  rarely  both  arms  are  first 
affected. 

In  the  second  stage,  that  of  complete  spastic  paraplegia,  the  power  of 
locomotion  becomes  entirely  lost,  and  the  patient  is  confined  to  bed,  the 
legs  being  rigidly  extended,  the  thighs  closely  approximated  on  account 
of  spasm  of  the  adductors,  and  the  feet  inverted.  The  ai-ms  inay  ulti- 
mately become  similarly  afi'ected. 

The  third  stage  results  from  the  implication  of  the  anteinor  cornua  or 
postero-external  columns.  In  the  former  case,  the  muscles  slowly  waste, 
while  the  rigidity  decreases ;  the  reflexes  become  less  marked,  and  are 
finally  abolished.  Implication  of  the  postero-external  columns  is  indi- 
cated by  lightning  pains,  and  signs  of  inco-ordination.  Cystitis  or  bed- 
sores may  eventually  supervene,  death  ultimately  resulting  from  gradual 
exhaustion  or  pytemia,  but  usually  this  event  occurs  from  some  inter- 
current complaint,  such  as  bronchitis  or  pneumonia. 
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Congenital  Spastic  Paraplegia. — This  is  a  condition  occasionally 
met  with,  especially  by  the  orthopsBtlic  surgeon,  to  whom  the  child  is 
frequently  brought'on  account  of  bilateral  talipes  equina  varus.  There 
is  often  a  history  of  injury  by  instruments  or  prolonged  labour  at  its 
birth ;  and  there  is  evidence  to  show  tliat  in  many  cases  the  condition 
is  due  to  a  meningeal  hfEmorrhage  over  the  upper  part  of  the  central 
€on volutions  of  both  hemispheres,  damaging  the  leg-centres,  although 
possibly  in  some  cases  it  may  result  from  arrested  development  of  the 
crossed  pyramidal  tracts.  This  congenital  comialaint  is  often  associated 
with  symptoms  of  impairment  of  intellect,  nystagmus,  and  even  idiocy. 
The  symptoms  are  very  similar  to  those  of  spastic  paraplegia  in  adults. 
There  are  the  same  extensor  spasms  ;  increase  of  all  the  reflexes  ;  exag- 
gerated knee-jerks,  but  (owing  to  the  contraction  of  the  calf-muscles 
probably)  ankle-clonus  is  not  often  to  be  obtained.  There  is  usually 
talipes  equina  varus,  and  the  child  learns  to  walk  very  late,  when  it  is 
noticed  that  it  has  a  most  peculiar  gait,  swinging  or  oscillating  the  body 
from  side  to  side,  or  a  "  cross-legged  progression  "  exists  in  some  cases. 

lY.  AMTOTKOPHIC  LATEEAL  SCLEROSIS. 

Pathology. — This  variety  of  sclerosis  was  first  described  by  Charcot, 
and  it  presents  the  following  distinctive  pathological  features  : — 1.  In  the 
great  majority  of  cases  it  commences  and  is  most  marked  in  the  cervical 
enlargement  of  the  cord,  and  extends  gradually  downwards.  2.  Though 
it  begins  in  the  lateral  columns,  it  quickly  spreads  to  the  anterior  cornua, 
involving  and  destroying  their  large  motor  ganglion-cells,  so  that  there 
is  a  combined  sclerosis  of  these  portions  of  the  cord.  3.  The  lesion 
^ilmost  always  extends  upwards  also,  involving  the  medulla  oblongata, 
and  sometimes  passing  through  the  foot  of  the  cerebral  peduncle  ;  the 
internal  capsule  is  usually  intact.  The  nuclei  of  the  facial,  hypoglossal, 
and  sj^iual  accessory  nerves  are  generally  involved  at  the  close.  Excep- 
tionally the  change  begins  in  the  medulla  oblongata,  and  extends  down- 
wards ;  or  it  may  commence  in  the  lower  part  of  the  cord,  and  ascend. 
After  the  extension  of  the  disease  to  the  anterior  cornua,  the  anterior 
roots  of  the  nerves  become  gradually  involved,  and  the  muscles  Avaste. 

Symptoms.^ — -Three  stages  are  described: — In  the  first  stage  the  arms 
are  affected,  presenting  weakness  gradually  increasing  to  actual  paralysis, 
-and  soon  accompanied  with  marked  muscular  atrophy  of  all  the  muscles 
of  the  arms,  fibrillar  twitchings,  and  tremors  on  movement.  Rigidity 
and  contractions  also  supervene,  so  that  deformities  are  produced,  the 
arms  being  fixed  closely  to  the  sides,  the  fore-arms  semi-flexed  and  pro- 
nated,  and  the  hands  and  fingers  strongly  flexed.  In  the  second  stage, 
which  sets  in  in  from  four  to  twelve  months,  the  legs  become  involved, 
while  the  symptoms  increase  in  the  arms.  The  lower  limbs  present  at 
first  the  signs  of  spastic  paraplegia  gradually  increasing;  while  there  are 
no  marked  sensory  disorders;  and  the  bladder  and  rectum  are  unaffected. 
Subsequently  the  muscles  waste;  the  reflexes  diminish;  rigidity  and 
spasms  gradually  decrease ;  the  reaction  of  degeneration  is  developed ; 
and  fibrillar  twitchings  occur.  There  are  no  bed-sores  throughout.  In 
the  third^  stage,  the  upper  part  of  the  cord  and  the  medulla  oblongata 
become  implicated,  and  signs  of  bulbar  paralysis  appear,  involving 
the  lips,  tongue,  palate,  pharynx,  and  larynx.  The  phrenic  nerve 
usually  becomes  affected,  and  thus  the  action  of  the  diaphragm  is  inter- 
fered with.  Amyotrophic  lateral  sclerosis  is  always  fatal,  and  death 
generally  occurs  in  from  ono  to  three  years. 
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V.  SECONDARY    LATERAL  SCLEROSIS-SECONDARY 
DESCENDING  DEGENERATION. 

Pathology.— Secondary  degeneration  of  tte  crossed  pyramidal  tract 
follows  some  primary  lesion,  situated  either  in  the  brain  or  spinal  cord, 
wliich  severs  the  connection  of  its  fibres  with  their  ti'ophic  centres' 
namely,  the  large  pyramidal  nerve-cells  of  the  cortex  of  the  brain.  This- 
lesion  may  be  of  different  kinds,  such  as  hemorrhage  or  softening,  and 
from  it  a  descending  sclerosis  proceeds.  If  it  is  seated  in  the  brain,  the 
sclerosis  extends  down  along  the  crus  cerebri,  through  the  pons,  into  the 
anterior  pyramid  of  the  medulla,  and  along  the  decussation  to  the  oppo- 
site side  of  the  spinal  cord,  in  which  it  passes  down  almost  entirely  along 
the  lateral  white  column,  the  superficial  portion  of  which,  however,  is 
not  involved.  In  short,  it  affects  the  crossed  pyramidal  tract  on  the 
opposite  side  to  the  brain-lesion  ;  while  it  also  involves  the  direct 
pyramidal  tract  on  the  same  side.  The  extent  of  the  change  becomes 
more  and  more  confined  in  its  limits,  both  relatively  and  actually,  as  it 
proceeds  downwards.  When  the  original  disease  is  situated  in  the  spinal 
cord,  such  as  myelitis  or  gradual  compression,  the  tracts  involved  in  the 
degenerative  process  will  differ  according  to  circumstances.  Thus  a 
complete  transverse  lesion  will  cause  degeneration  of  the  direct  and 
crossed  pyramidal  tracts  on  both  sides ;  a  unilateral  transverse  lesion 
will  involve  both  tracts  on  the  same  -side  ;  and  if  either  tract  is  alone 
implicated,  the  degeneration  will  be  confined  to  it. 

Symptoms. — The  supervention  of  secondai-y  degeneration  of  the 
tracts  of  the  cord  just  considered  will  be  indicated  clinically  by  spastic 
symptoms,  muscular  rigidity,  and  exaggerated  deep  reflexes,  as  in  the 
other  forms  of  sclerosis  of  these  parts.  It  is  recognized,  however,  by  the 
fact  that  these  phenomena  usually  follow,  and  are  super-added  to  those 
clearly  traceable  to  the  original  lesion.  Thus,  in  the  case  of  the  spinal 
cord,  rigidity  follows  distinct  paraplegia,  usually  sensory  as  well  as 
motor ;  while  the  bladder  and  rectum  are  affected  ;  and  there  may  be 
trophic  lesions  of  the  skin.  These  characters  are  not  noticed  in  primary 
sclerosis,  in  which  muscular  weakness  and  rigidity  advance  together,  the- 
rigidity  being  usually  in  excess.  Moreover,  secondary  degeneration  is 
genei^dlly  much  more  rapid  in  its  progress ;  but,  when  very  chronic,  its 
symptoms  are  exceedingly  like  those  of  primary  lateral  sclerosis.  -As 
regards  the  brain,  there  is  seldom  much  difficulty  in  diagnosis,  there 
being  hemiplegia  and  other  characteristic  symptoms,  to  which  a  condi- 
tion of  spastic  hemiplegia  is  superadded.  There  are  exceptional  cases 
in  which  difficulty  may  arise,  from  the  fact  that  the  phenomena  may  be 
unilateral  in  connection  with  disease  of  the  spinal  cord,  and  thus  a 
cerebral  lesion  may  be  simulated.  In  cerebral  cases,  however,  there  is 
generally  a  distinct  history  of  the  original  lesion ;  brain-symptoms  are 
usually  present ;  the  face  and  tongue  are  commonly  involved ;  rigidity 
and  paralysis  are  more  marked  in  the  arm ;  sensation  is  unaffected,  or 
anresthesia,  if  present,  is  on  the  same  side  as  the  motor  paralysis;  and 
superficial  reflexes  are  diminished  or  abolished. 

VI.  DISSEMINATED  OR  MULTIPLE  SCLEROSIS. 

Pathology. — The  foi-m  of  sclerosis  thus  denominated  is  also  known 
by  various  other  names,  such  as  insular  sclerosis  (Moxon),  mnUiloadar 
sclerosis,  sclerose  en  plaques  disseminees  (Chai-cot).  It  is  characterized 
anatomically  by  the  morbid  condition  being  arranged  in  small  roundish 
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patches  or  nodules,  scattered  irregularly  through  the  nerve-centres, 
and  sometimes  involving  also  the  peripheral  nerves.  They  may  be 
found  in  different  parts  of  the  brain  or  spinal  cord,  either  separately  or 
together,  often  occupying  several  regions  at  the  same  time.  _  According 
to  the  distribution  of  the  nodules  in  the  nerve-centres,  disseminated 
sclerosis  has  been  divided  into  three  main  types,  namely:—!.  Spinal; 
2.  Cerebral ;  3.  Cerebrospinal,  the  last  being  the  most  common.  In  the 
cerebrum  the  nodules  are  seen  chiefly  in  the  corpus  callosum,  corpora 
striata,  optic  thalami,  and  septum  lucidum ;  sometimes  in  the  centrum 
ovale  ;  very  rarely  in  the  grey  matter  of  the  convolutions.  The  corpus 
dentatum  is  almost  the  only  part  of  the  cerebellum  wliich  is  involved. 
Sclerotic  patches  may  also  be  found  in  the  pons  or  medulla.  In  the 
spinal  cord  their  distribution  is  extremely  irregular.  They  are  said  to 
be  mainly  confined  to  the  white  columns,  but  may  involve  the  grey 
matter  ;  and  are  usually  indiscriminate,  though  sometimes  symmetrical. 
The  nerves  may  be  studded  with  patches,  or  diseased  tliroughout.  Tlie 
nodules  are  in  most  cases  well-defined,  and  either  project  above  the 
surrounding  level,  or  ai-e  depressed.  Charcot  described  them  as  being 
usually  divided  into  three  zones,  indicating  successive  phases  of  the 
disease,  the  innermost  zone  being  most  advanced.  They  vary  in  size 
from  a  pin's  head  to  a  bean  or  larger ;  and  also  considerably  in  number 
in  different  cases.  They  have  a  grey  translucent  appearance,  and  on 
exposure  to  air  assume  a  pink  colour.  Patches  of  sclerosis  rarely  lead 
to  secondary  degenerations,  either  ascending  or  descending. 

Symptoms. — It  will  be  readily  understood  that  the  precise  clinical 
history  of  disseminated  sclerosis  must  be  variable  in  different  cases,  and 
the  symptoms  are  often  exceedingly  complex.  Charcot  aptly  called  the 
disease  polymorphous.  Its  invasion  is  usually  extremely  gradual  and 
chronic,  but  occasionally  is  more  or  less  abrupt  or  su.dden.  The  reason 
that  any  definite  clinical  history  of  multiple  sclerosis  can  be  given  at  all 
is  that  it  very  frequently  involves  the  lateral  cokimns  of  the  cord,  the 
medulla,  and  the  pons  ;  and  the  associated  symptoms  are  indicative  of 
such  a  distribution  of  the  lesion.  Usually  they  point  at  the  outset  to 
the  spinal  cord,  but  in  a  certain  proportion  of  cases  the  brain  is  first 
involved,  as  indicated  by  headache,  vertigo,  mental  disorder,  or  other 
phenomena.  In  general  tei-ms  the  symptoms  may  be  described  as 
rhythmical  tremors,  occurring  only  with  vokintary  movement ;  slow  and 
progressive  paralysis,  especially  of  the  lower  extremities  ;  contraction  of 
the  limbs  ;  peculiar  vertigo,  paroxysmal  or  almost  constant ;  affections 
of  the  eyes;  defect  of  speech,  with  tremors  of  the  lips  and  tongue; 
and  marked  change  in  the  expression  and  mental  condition.  In  the 
course  of  the  disease  inco-ordination  of  the  movements  of  the  legs  may 
supervene,  or  wasting  of  certain  voluntary  muscles  ;  as  well  as  disorders 
of  deglutition,  respiration,  and  circulation. 

For  practical  purposes  it  will  be  sufficient  to  give  a  brief  account  of  a 
typical  case  of  cerebrospinal  sclerosis.  The  clinical  history  has  been 
divided  into  three  stages.  The  first  stage  begins  with  motor  disorder  in 
one  leg,  usually  of  the  nature  of  paresis,  sometimes  of  ataxy.  The 
pare-sis  gradually  increases  to  actual  paralysis,  while  the  opposite  leg- 
becomes  similarly  affected,  and  then  the  arms  one  after  the  other. 
Sensation  is  either  entirely  normal,  or  there  may  be  merely  temporary 
numbness,  or  a  sensation  of  "  pins  and  needles."  Soon  a  characteristic 
symptom  is  developed  in  the  affected  limbs,  namely,  a  marked  rhyth- 
mical jerking,  tremor,  or  shaking,  which,  however,  only  occurs  on 
voluntary  effort,  affecting  those  muscles  or  parts  of  a  limb  which  are 
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called  into  action,  and  immediately  ceasing  when  tbey  are  at  rest.  The 
disordered  movement's  are  nsually  more  marked  in  some  parts  than  in 
others.  They  differ  in  degree  and  in  exact  character,  giving  rise  accord- 
ingly to  fine  tremors  or  shakings,  veiy  marked  trembling,  or  violent 
movements  somewhat  resembling  those  of  chorea.  As  a  rule  the  volun- 
tary movements  are  not  intensified  when  the  eyes  are  closed,  as  in 
locomotor  ataxy.  In  well-marked  cases  any  voluntary  action  at  once 
brings  on  the  tremor,  and  this  is  in  proportion  to  the  effort  made. 
Later  the  muscles  of  the  trunk  and  neck  become  affected  in  the  same 
way  as  those  of  the  limbs,  producing  nodding  of  the  head  ;  and  the  con- 
dition then  extends  to  the  face,  lips,  tongue,  eyes,  or  sometimes  to  the 
palate,  pharynx,  and  larynx.  In  well-marked  cases  the  facial  expres- 
sion becomes  dull,  vacant,  stolid,  and  stupid;  or  the  "  air  de  beatitude" 
(Charcot)  is  observed.  Articulation  is  more  or  less  affected,  as  evidenced 
by  monotonous  voice  :  a  peculiar  slow,  hesitating,  drawling,  and  measured 
speech,  each  syllable  being  separately  pronounced — scanning  speech ;  or 
a  jerky  articulation,  ultimately  becoming  thick  and  blurred ;  or  by  the 
voice  being  weak  or  whispering.  Deglutition  is  less  frequently  dis- 
turbed, but  may  be  involved  in  advanced  cases.  In  connection  with  the 
eye,  tlie  most  common  and  characteristic  symptom  is  nystagmus,  which 
is  best  shown  when  the  patient  is  made  to  look  upwards,  downwards,  or 
to  the  extreme  left  or  right.  Actual  paralysis  of  the  ocular  muscles  is 
rare.  The  jDupils  may  be  irregular,  or  sometimes  "  pin-pointed  ;  "  the 
"  Argyll  Robei-tson  phenomenon  "  is  rare.  Dimness  of  vision  is  frequent, 
and  may  be  unilateral ;  it  may  be  due  to  nystagmus,  to  atrophy  of  the 
optic  discs,  or  to  changes  in  the  visual  centres.  Diplopia  is  rare ;  and 
actual  blindness  very  rare. 

In  order  to  observe  the  tremors  in  cases  of  multiple  sclerosis,  it  is 
necessai'y  to  make  the  patient  perform  various  acts.  When  he  is 
quietly  seated  nothing  may  be  observed,  or  at  most  only  a  slight 
rhythmical  jerking  of  the  head.  Among  the  actions  which  have  been 
particularly  recommended  to  demonstrate  the  irregular  movements  are 
rising  from  a  Ij'ing  to  a  sitting  or  standing  posture,  elevation  of  a  limb, 
attempts  to  grasp  some  object,  drinking  a  glass  of  water,  writing,  put- 
ting out  the  tongue,  and  walking.  In  the  earliest  period  there  is  merely 
slight  unsteadiness  when  walking  is  attempted,  the  only  thing  noticed 
being  some  degree  of  stiffness  in  the  way  in  which  the  neck  is  held, 
and  slight  jerking  of  the  head.  By  degrees  the  gait  becomes  more  and 
more  unsteady  ;  "  in  some  cases  it  resembles  that  of  locomotor  ataxy ;  in 
others  the  inco-ordination  chiefly  affects  the  muscles  of  the  trunk,  and 
the  patient  does  not  walk  deliberately  in  a  straight  line  (as  the  subject 
of  locomotor  ataxy  does) ,  but  is  apt  to  shoot  forcibly  from  side  to  side  ; 
in  other  cases  again  the  feet  seem  to  cling  to  the  ground,  and  the  spastic 
gait  is  conjoined  with  a  rhythmical  shaking  tremor  of  the  whole  body  " 
(Byrom  Bramwell).  The  cause  of  the  tremors  is  disputed.  Charcot 
attributed  them  to  ii^regular  conduction  through  axis-cylinders  lying 
in  the  midst  of  sclerosed  tissues ;  others  regard  them  as  being  dae  to 
the  presence  of  sclerotic  patches  in  the  pons  and  parts  of  the  brain  in 
front  of  it. 

The  muscles  which  are  involved  in  multiple  sclerosis  are  not  wasted; 
and  there  is  no  change  in  their  electric  excitability.  The  deep  refiexes 
seem  to  be,  as  a  rule,  distinctly  exaggerated,  and  ankle-clonus  may  be 
readily  obtained.  The  general  condition  is  well-maintained.  The  bowels 
arc  constipated,  but  the  bladder  is  seldom  interfered  with,  and  there  arc 
no  bed-sores. 
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With  regard  to  cerebral  symptoms,  lieaclaclie  is  common,  and  vertigo 
may  be  very  pronounced.    The  mental  faculties  also  become  gradually 
more  and  more  affected,  as  indicated  by  hebetude  and  mental  obscurity, 
irritability  and  loss  of  self-control,  failure  of  memory,  or  actual  dementia. 
Other  forms  of  mental  derangement  occasionally  observed  are  a  sub- 
acute maniacal  condition ;  delusions  of  grandeur,  as  in  general  paralysis  , 
of  the  insane  ;  or  profound  melancholy.    Apoplectiform  or  epileptiform  I 
attacks  occur  in  some  cases  from  time  to  tine.    These  attacks  do  not  . 
seem  to  be  attended  with  any  obvious  recent  lesions.    The  epileptiform 
convulsions  are  often  limited  to  one  side  of  the  body,  and  may  last  only 
for  a  short  time,  or  for  hours  or  even  days,  with  intermissions.  The 
temperature  rises  in  both  forms  of  attack,  and  may  reach  104°  or  even 
higher.    A  fatal  result  may  ensue,  but  more  commonly  a  temporary  | 
hemiplegia  remains,  which  soon  disappears ;  after  each  attack  of  this  i 
kind,  however,  the  patient  is  left  in  a  worse  condition  than  previously.  I 

In  the  second  stage  of  cerebro-spinal  sclerosis  the  patient  becomes 
unable  to  walk  or  stand,  the  legs  having  become  more   and  more 
paralyzed,  and  he  may  be  entirely  confined  to  his  bed.    Rigidity  not 
uncommonly  supervenes,  the  legs  being  closely  drawn  together  as  the 
patient  lies  in  bed,  and  rigidly  extended,  this  condition  being  generally  | 
exaggerated  when  any  attempt  at  movement  is  made.  At  first  it  occurs 
only  at  times  and  in  paroxysms,  but  subsequently  becomes  pei-manent. 
Less  frequently  the  arms  are  affected  in  a  similar  manner  to  the  legs, 
and  they  are  sometimes  rigidly  extended  and  closely  drawn  to  the  sides  * 
of  the  trunk.    The  deep  reflexes  are  now  markedly  exaggerated,  the 
ankle-clonus  being  often  easily  excited,  and  when  set  up  may  cause 
movements  in  the  opposite  leg,  or  even  in  the  whole  body.    The  tremors 
are  also  greatly  intensified,  and  any  attempt  at  movement  may  caase  a 
violent  shaking  of  the  entire  frame.    Exposure  to  cold,  or  various  kinds  ., 
of  irritation  of  the  skin,  will  also  often  set  up  a  general  tremor,  which,  ^ 
however,  may  commonly  be  made  to  cease  at  once  by  forcible  flexion  of  ! 
one  of  the  great  toes  (Brown  Sequard).  ' 

In  the  third  stage  the  patient  becomes  emaciated  ;  some  of  the  para-  | 
lyzed  muscles  may  be  specially  atrophied  ;  the  mind  is  more  and  more  j 
affected  ;  bulbar  symptoms  supervene  ;  the  bladder  is  involved,  followed 
by  cystitis  and  I'enal  complications ;  and  bed-sores  may  develop. 

Multiple  sclerosis  is  usually  a  very  chronic  disease,  its  average  dura-  j 
tion  being  from  eight  to  ten  years.    Death  may  occur  at  any  time  from  j 
apoplectiform  or  epileptiform  attacks  ;  or  at  a  late  period  from  exhaus-  | 
tion,  interference  with  respiratory  or  cardiac  functions,  pysemia,  or  inflam-  I 
matory  or  other  complications.    The  varieties  in  the  clinical  history 
of  the  disease  not  only  depend  on  the  parts  of  the  nerve-centres  which 
it  may  involve  at  its  commencement  or  in  its  course,  but  also  on  the 
particular  tracts  of  the  cord  which  the  morbid  lesion  implicates. 

VII.   GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT. 

1.  Diagnosis. — The  different  forms  of  sclerosis  are  as  a  rule  clearly 
indicated  by  their  clinical  history.  They  are  essentially  chi-onic  affec- 
tions, and  each  variety  presents  usually  certain  prominent  symptoms, 
which  have  been  sufficiently  pointed  out  in  their  several  descriptions. 
In  the  early  stage  locomotor  ataxy  is  liable  to  be  mistaken  for  rheumatism  ' 
or  neuralgia,  on  account  of  the  pains ;  the  gastric  attacks  are  also  apt  to 
be  regarded  as  merely  dyspeptic,  should  they  occur  before  the  charac- 
teristic symptoms  of  locomotor  ataxy  ai-e  developed.    This  complaint  i 
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should  always  be  siispectecl  when  amblyopia  and  atrophy  of  the  optic 
disc  are  present  without  any  obvious  cause.  The  abolition  of  the 
patellai'-reflex,  and  the  condition  of  the  pupils,  afford  much  aid  in 
diagnosis  in  the  early  stage  of  locomotor  ataxy.  When  the  disease  is 
well-established,  it  is  usually  easily  recognized.  The  conditions  with 
which  it  is  then  most  likely  to  be  confounded  are  cerebellar  disease,  and 
cerebro- spinal  sclerosis.  The  diiferent  forms  of  lateral  sclerosis  have  to 
be  distinguished  from  each  other,  but  the  principal  points  in  diagnosis 
have  already  been  indicated.  The  amyotrophic  variety  somewhat 
resembles  wasting  palsy  at  first,  bat  is  much  more  rapid  in  its  progress; 
the  mode  of  onset  and  extension  of  the  disease  is  different ;  and  there 
is  never  any  rigidity  in  progressive  muscular  atrophy.  It  may  also  be 
mistaken  for  pachymeningitis  cervicalis  hypertrophica.  Disseminated 
sclerosis  has  to  be  distinguished  from  paralysis  agitans ;  locomotor 
ataxy;  cerebellar  tumour ;  chorea;  or  tremor  follov/ing  hemiplegia  due 
to  cerebral  hgemorrhage  or  any  other  cause. 

2.  Prognosis. — This  is  always  grave,  but  in  some  forms  of  sclerosis 
arrest  of  the  disease  or  even  improvement  may  be  eifected  at  an  early 
period,  by  appropriate  treatment.  In  advanced  cases  the  pi'ognosis  is 
very  unfavourable,  and  sooner  or  later  a  fatal  issue  must  always  be 
anticipated. 

3.  Treatment. — It  is  important  in  all  varieties  of  sclerosis  of  the 
nervous  system  to  maintain  the  general  health  by  means  of  good  diet, 
tonics,  cod-liver  oil,  strychnine,  and  such  remedies.  If  the  patient  can- 
not swallow, it  maybe  desirable  to  introduce  food  by  the  stomach-pump 
or  by  means  of  enemata.  Passive  exercise  in  the  open  air  may  be  of 
service,  but  walking  is  often  injurious,  and  especially  fatigue.  Reflex 
sources  of  irritation  must  be  avoided,  as  well  as  exposure  to  cold.  If 
any  syphilitic  taint  is  suspected,  iodide  of  potassium  and  bichloride  of 
mercury  should  have  a  fair  trial.  Large  doses  of  iodide  of  potassium 
have  been  found  decidedly  useful  in  the  treatment  of  locomotor  ataxy. 
Other  drugs  which  have  been  employed  are  ergot,  nitrate  and  phosphate 
of  silver,  chloride  of  barium,  phosphorus,  strychnine,  calabar  bean,  and 
arsenic.  Various  baths  have  been  I'esorted  to,  but  ai-e  of  questionable 
use.  Warm  baths  relieve  spasmodic  rigidity ;  gaseous  thei'mal  waters 
have  also  been  recommended  ;  and  a  jDroperly-conducted  course  of  hj'-dro- 
pathic  treatment  may  be  of  service.  Electricity  may  prove  very  useful, 
but  this  agent  must  be  used  judiciously  and  according  to  correct  prin- 
ciples. In  lateral  sclei"Osis  it  has  been  recommended  to  pass  the  constant 
current  perseveringly  through  the  spinal  cord ;  but  no  benefit,  in  fact 
rather  the  reverse,  is  to  be  obtained  by  local  electrical  treatment  of  the 
muscles  (Byrom  Bramwell).  Galvanization  of  the  cord  is  also  employed 
in  locomotor  ataxy.  Counter-irritation  near  the  spinal  column,  by  means 
of  the  actual  cautery,  has  been  found  useful  in  some  cases  of  sclerosis  of 
the  cord.  The  plan  of  treating  locomotor  ataxy  by_  the  "method  of 
suspension,"  originally  introduced  by  Charcot,  in  which  the  patient  is 
suspended  by  the  head  and  shoulders,  by  means  of  a  Sayre's  appai-atus, 
has  a  decidedly  beneficial  elfect  in  some  cases.  Symptoms^  must  be 
treated  as  they  arise  in  cases  of  sclerosis  of  the  cord,  and  this  is  often 
all  that  can  be  done.  For  the  lightning  pains  in  locomotor  ataxy  sab- 
cutaneous  injection  of  morphine,  full  doses  of  bromide  of  potassium, 
cannabis  indica,  salicylate  of  sodium  in  20-grain  doses,  the  constant 
current,  and  forcibly  stretching  the  sciatic  or  other  large  nerves,  have 
been  chiefly  recommended.  Nerve-stretching  does  not  seem  to  affect  the 
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course  of  tlie  disease,  as  was  at  one  time  Loped.  The  gastric  symptoms 
are  relieved  by  morphine,  prepai^ations  of  bismuth,  and  pepsin.  Paralysis, 
rio-idity,  vesical  symptoms,  bed-sores,  and  other  comphcations  must  be 
treated  on  ordinary  principles;  and  _  every  attention  must  be  paid  to 
cleanliness  and  other  hygienic  conditions. 


CHAPTER  XCVII. 

ON  CERTAIN  SPECIAL  NERVOUS  DISEASES. 

I  PROaRESSIVE  MUSCULAR  ATROPHY— WASTING  PALSY 
— CRUVEILHIER'S  PARALYSIS. 

etiology  and  Pathology. — Wasting  palsy  has  been  attributed  patho- 
logically to  an  atrophic  and  degenerative  change  beginning  in  the  in- 
volved muscles  themselves  ;  in  the  anteiior  roots  of  the  nerves  supply- 
ing them ;  or  in  the  spinal  cord.  One  important  view  is  that  the 
primary  lesion  consists  in  a  gradual  destruction  of  the  motor  nerve-cells 
of  the  anterior  cornaa  of  the  cord,  either  due  to  a  chronic  inflammation 
or  to  a  degeneration,  the  nerves  and  muscles  being  secondarily  affected. 
The  theory  that  the  muscles  are  originally  affected  has  gained  much 
support  of  late  years.  The  chief  supposed  exciting  causes  of  the  complaint 
are  exposure  to  cold  and  wet ;  a  blow  or  a  fall  on  the  neck  or  back,  or 
traumatic  injuries  of  peripheral  parts  ;  syphilis  ;  excessive  use,  with 
consequent  fatigue  of  the  affected  muscles  ;  acute  fevers  ;  and  lead- 
poisoning.  The  disease  occurs  by  far  most  commonly  in  males ;  and 
usually  in  persons  about  30  years  of  age,  though  it  may  be  met  with 
at  any  period  from  childhood  to  old  age.  In  some  cases  it  appears  to  be 
distinctly  hereditary,  or  to  affect  several  members  of  the  same  family. 

Anatomical  Characters. — The  affected  muscles  in  progressive 
muscular  atrophy  are  wasted  more  or  less,  pale  and  yellowish  or  fawn- 
coloured,  and  soft.  The  muscles  are  altered  to  a  very  variable  degree, 
and  one  may  be  found  quite  destroyed  while  the  next  is  unchanged,  or 
healthy  bundles  of  muscular  tissue  may  be  seen  in  the  midst  of  the 
morbid  structures.  The  upper  portions  of  the  muscles  are  usually  most 
changed.  Microscopically  it  is  found  that  the  interstitial  connective 
tissue,  and  in  some  cases  the  fat,  are  increased ;  while  the  muscular 
fibres  have  usually  undergone  simple  atrophy,  but  sometimes  they 
present  nuclear  proliferation  and  fatty  infiltration.  The  anterior  roots 
of  some  spinal  nerves  and  the  sympathetic  branches  joining  them  have 
been  found  atrophied,  the  nerve-elements  being  replaced  \)j  a  finely- 
granular  tissue.  The  morbid  changes  in  the  cord  are  practically 
limited  to  the  anterior  cornaa.  The  nerve-cells  are  found  in  all  stages 
of  atrophy  and  degeneration ;  and  in  some  instances  this  change  is 
simple.  In  others  dilatation  and  thickening  of  the  blood-vessels  have 
been  noticed ;  and  in  some  cases  compound  granular  corpuscles  and  oil- 
globules  have  been  present.  The  anterior  columns  and  adjacent  jjarts 
of  the  cord  sometimes  exhibit  distinct  sclerotic  character's. 

Symptoms. — Wasting  palsy  sets  in  very  insidiously.  It  usually 
begins  in  either  shoulder  or  hand,  especially  the  right,  but  gradually 
advances  from  its  starting-point  so  as  to  invade  other  muscles,  until  finally 
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Gveiy  voluntary  muscle  in  the  body  may  be  involved,  except  those  of  the 
eyeballs  aud  eyelids,  and  the  muscles  of  mastication.  Exceptionally  the 
muscles  of  the  neck,  trunk,  legs,  or  face  are  first  implicated.  The 
atrophy  seems  to  begin  most  frequently  in  the  right  hand,  involvin^r 
the  thenar  eminence,  then  the  hypothenar,  and  then  the  interossei.  The 
right  deltoid  is  not  uncommonly  first  affected.  There  is  a  failure  of 
muscular  power,  corresponding  in  situation,  extent,  and  degi-ee  to  the 
wasting,  and  this  may  culminate  in  absolute  helplessness,  with  inability 
to  swallow,  speak,  or  breathe,  death  then  resulting  from  asphyxia.  At 
the  same  time  there  are  marked  objective  signs  of  the  atrophy  of  the 
muscles,  which  are  well  seen  about  the  shoulders  and  in  the  hands,  the 
latter  assuming  the  "  claw-hand  "  shape  or  "  main  en  grife,"  charac- 
terized by  deep  depressions  dae  to  the  wasting  of  the  muscles,  Avhile  the 
tendons  stand  out,  and  the  fingers  are  drawn  in  towards  the  palm,  beino- 
also  pushed  back  ;  the  ball  of  the  thumb  is  much  wasted  ;  the  shoulder 
is  flattened  or  depressed  ;  and  the  bony  prominences  seem  to  stand  out. 
The  claw-hand  is  due,  as  shown  by  Duchenne,  to  the  special  paral3-sis  of 
the  interossei  and  lumbricales,  the  extensors  and  flexors  still  retaining 
their  power,  at  least  partially.  The  tissues  have  a  soft  and  flabby  feel. 
The  face  assumes  a  vacant  or  idiotic  expression  when  its  muscles  become 
affected.  During  the  progress  of  the  wasting  the  muscles  j^i-esent 
constant  flickering  or  fibrillar  movements,  so  long  as  any  muscular  tissue 
is  left,  which  are  more  marked  if  the  skin  is  exposed  to  cold  or  blown 
upon.  The  irritability  and  force  of  contraction  under  electricity  become 
diminished  in  proportion  to  the  waste  of  tissue,  but  there  is  no  "  reaction 
of  degeneration  ;  "  in  some  cases,  although  the  motor  nerves  do  not 
jireseut  the  "reaction  of  degeneration,"  the  muscles  themselves  do,  and 
are  found  to  react  to  the  anodal  closure  better  than  to  the  kathodal. 
The  I'eflexes  may  be  exaggerated  at  an  early  period  of  the  disease,  but 
soon  become  diminished,  and  ai-e  finally  abolished.  The  temperature  of 
the  affected  parts  is  reduced,  and  the  patient  is  usually  very  sensitive  to 
cold.  The  mind  is  unaffected  to  the  last.  Pains  are  not  uncommon  in 
the  diseased  parts,  either  myalgic  or  articular.  There  is  never  any  loss 
of  power  over  the  bladder  or  rectum  ;  and  the  heart  is  never  implicated. 
Sexual  functions  are  not  involved  ;  and  there  are  no  trophic  skin-lesions. 
In  some  cases  Avasting  palsy  does  not  spread  to  the  extent  above  de.scribed, 
but  is  arrested  in  its  progress,  the  patient  ultimately  recovering,  especially 
when  it  is  due  to  fatigue  of  special  muscles.  Death  generally  results 
from  extension  of  the  disease  to  the  medulla  oblongata,  when  bulbar 
symptoms  supervene;  or  to  pulmonary  complications,  a  slight  bronchitis 
being  very  dangerous  if  the  respiratory  muscles  are  involved.  Sometimes 
the  fatal  result  arises  from  gradual  exhaustion.  The  duration  of  wasting 
palsy  is  very  variable. 

Diagnosis. — The  conditions  which  are  liable  to  be  mistaken  for  pro- 
gressive muscular  atrophy  are  paralysis  from  local  injury  or  disease  of 
a  nerve;  amyotrophic  lateral  sclerosis;  chronic  lead-poisoning:  and 
anterior  acute  or  subacute  poliomyelitis.  Attention  to  the  history, 
symptoms,  and  mode  of  progress  of  the  complaint  will  generally  make 
the  diagnosis  clear. 

Prognosis.— Improvement  can  often  be  effected  in  wasting  palsy  by 
early  treatment,  but  in  advanced  cases  very  little  can  be  done,  especially 
if  the  disease  is  extensive  and  rapid  in  its  progress.  The  prognosis  is 
more  favourable  when  the  complaint  is  due  to  fatigue  ;  while  it  is  worse 
if  any  hereditary  tendency  can  be  traced. 
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Treatment. — If  wasting  palsy  has  arisen  from  excessive  nse  of  certain 
muscles,  these  must  be  allowed  to  rest.  Improvement  of  the  general 
health  is  highly  important,  by  means  of  nutritious  diet,  tonics,  change  of 
air,  and  gentle  regular  exercise.  Arsenic,  strychnine,  preparations  of 
iron,  and  nitrate  of  silver  arc  the  chief  drugs  employed;  and  iodide  of 
potassium  if  there  is  any  syphilitic  taint.  Warm  or  sulphur  baths  have 
been  recommended,  but  cold  baths  should  not  be  used.  The  chief  local 
methods  of  treatment  advocated  are  systematic  friction,  for  which  some 
simple  liniment  may  be  employed ;  passive  motion ;  kneading  or  mas- 
sage ;  and  electricity.  The  continuous  and  interrupted  currents  ai-e 
both  serviceable,  and  their  persevering  use  often  proves  very  beneficial. 
According  to  Duchenne,  "  the  more  a  muscle  is  ati-ophied  and  its  con- 
tractility diminished  the  longer  it  .should  be  subjected  to  the  stimulation, 
the  more  intense  should  be  the  current,  and  the  more  rapid  its  inter- 
missions; When  the  sensibility  is  seen  to  return,  it  is  prudent  to  dimi- 
nish the  intermissions  and  abate  the  intensity  of  the  current."  The 
constant  ciirrent  may  also  be  passed  through  the  affected  region  of  the 
spinal  cord.  Pain  may  be  subdued  by  warm  fomentations  or  baths  ;  or, 
if  it  is  severe,  by  the  hypodermic  injection  of  morphine.  Any  here- 
ditar}-^  tendency  to  wasting  palsy  must  be  recognized,  fatigue  of  muscles, 
and  exposure  to  cold  or  wet  being  especially  avoided  under  such  circum- 
stances. 

II.  BULBAE  PARALYSIS— GLOSSO-LABIO-LARYNGEAL 

PARALYSIS. 

Pathology  and  .Xtiology. — Bulbar  paralysis  is  in  exceptional 
instances  an  acute  or  sudden  affection,  due  to  hgemorrhage  into  the  medulla 
oblongata  and  pons,  embolism  or  thrombosis,  or  acute  inflammation,  the 
last-mentioned  being  more  es'peciallj  termed  Acute  bidbar paralysis.  It  is 
chiefly  known,  however,  as  a  chronic  disease,  and  is  sometimes  associated 
Avith  progressive  muscular  atrophy.  In  acute  bulbar  myelitis  the  medulla 
is  occasionally  obviously  softened,  and  mottled  with  minute  haemorrhages. 
The  microscope  reveals  signs  of  inflammation,  such  as  granular  cells, 
inflltration  of  nuclei  aroiind  the  blood-vessels,  thickening  of  their  walls, 
minute  extravasations,  and  swollen  axis-cylinders.  The  lesion  in  the 
chronic  form  seems  to  begin  in  the  nerve-elements  of  the  medulla  oblon- 
gata and  tipper  part  of  the  spinal  cord,  ultimately  involving  the  nuclei 
of  origin  of  the  hypoglossal,  facial,  pneumogastric,  and  spinal  acces- 
sory nerves.  The  motor  cells  ai^e  atrophied  and  shrunken  ;  their  pro- 
cesses are  lost ;  and  the  intermediate  tissue  is  in  a  state  of  degeneration. 
Afterwards  the  morbid  change  implicates  the  roots,  and  may  extend 
along  the  trunks  of  the  nerves,  the  nerve-fibres  being  grey,  translucent, 
and  degenerated.  It  may  aLso  pass  down  the  spinal  cord  to  a  variable 
extent.  The  muscles  which  are  affected  in  this  complaint  may  present 
a  healthy  aspect;  or  they  are  pale,  ati^ophied,  with  fat  between  the 
fibres,  which  may  further  present  granular  degeneration.  No  definite 
causes  of  bulbar  paraly.sis  have  been  made  out,  but  it  has  been  attributed 
to  mental  emotion,  exposure  to  cold  and  wet,  and  syphilis.  It  occurs  in 
adults  ;  and  chiefly  in  females. 

Symptoms. — In  ncitte  bulbar  paralysis  there  are  usually  premonitoi'y 
symptoms,  such  as  vertigo,  headache,  vomiting,  and  occasionally  pain  in 
the  back  of  the  neck.  Bulbai'  symptoms  quickly  follow,  but  they  vary 
in  their  precise  characters,  according  to  the  exact  seat  of  the  mischief. 
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Generallj'-cTysplmgia  is  first  noticed,  which  may  become  complete;  while, 
owing  to  paralysis  of  the  soft  palate  and  laryngeal  muscles,  liqnids  may 
enter  the  posterior  nares  or  lai-ynx.  The  tongue  becomes  paralyzed ; 
and  speech  is  indistinct  or  nasal.  Breathing  is  much  disturbed,  as  indi- 
cated by  gi'eat  i-apidity,  irregularity,  or  occasional  interruption  of  the 
act.  The  pulse  is  frequent,  feeble,  and  in  some  cases  irregular  or  inter- 
mittent. Temperature  is  sometimes  a  little  raised.  The  facial  and 
ocular  muscles  may  become  paralyzed  ;  the  limbs  are  involved  less 
frequently,  and  may  be  the  seat  of  sensations  of  pain  or  formication,  as 
well  as  of  paralysis.  Hiccup  may  be  a  distressing  symptom.  Depres- 
sion and  collapse  rapidly  supervene ;  and  death  occurs  from  paralysis  of 
respiration,  the  diaphragm  being  involved  in  some  instances. 

In  chronic  btilbar  paralysis  the  chief  clinical  phenomena  depend  upon 
paralysis  of  the  muscles  of  the  tongue,  palate,  and  pharynx,  and  of  the 
orbicularis  oris.  In  course  of  time  the  larynx  and  respiratory  mu.scles 
become  involved.  In  the  great  majority  of  cases  the  tongue  is  first  affected, 
which  is  indicated  by  some  embarrassment  of  speech,  and  impaired 
articulation.  Special  difficulty  is  experienced  iia  raising  the  tip  of  the 
tongue  to  the  roof  of  the  mouth,  or  in  bringing  it  against  the  upper 
teeth ;  hence  words  beginning  with  lingual  and  dental  consonants  give 
most  trouble.  The  organ  can  still  be  protruded,  though  perhaps  not 
quite  normally.  Then  dysphagia  is  experienced,  particularly  as  regards 
fluids,  which  are  apt  to  pass  into  the  larynx,  or  through  the  posterior 
nares  on  account  of  paralysis  of  the  soft  palate,  causing  much  distress  and 
danger.  Consequently  saliva  accumulates  in  the  mouth,  which  assumes 
a  viscid,  glutinous,  stringy  character,  and  it  flows  out  instead  of  being 
swallowed.  Pood  collects  between  the  gums  and  cheeks,  because  the 
tongue  cannot  remove  it;  and  the  cheeks  cannot  be  inflated-.  Paralysis 
of  the  soft  palate  also  produces  a  characteristic  nasal  voice.  When 
the  orbicularis  oris  becomes  involved  the  labial  sounds  are  not 
properly  pronounced  ;  whistling  is  impossible  ;  and  in  time  the  lips 
remain  apart  and  cannot  be  closed,  so  that  the  teeth  are  exposed,  and 
the  corners  of  the  mouth  are  depressed,  the  patient  presenting  a 
peculiar,  mournful,  and  most  unpleasant  aspect.  Articulation  and 
deglutition  become  ultimately  impossible  ;  the  tongue  remains  at  the 
bottom  of  the  mouth  as  a  sodden  inert  mass ;  and  the  patient  has  to  bo 
fed.  General  debility  and  wasting  result,  in  consequence  of  the_  inter- 
ference with  nutrition.  Subsequently  impUcation  of  the  respiratory 
muscles  leads  to  difficulty  of  breathing,  and  inability  to  cough  ;  while, 
when  the  larynx  is  affected,  voice  becomes  almost  absolutely  lost.  In 
some  instances  the  tongue  is  obviously  wasted,  wrinkled,  and  furrowed ; 
but  even  when  it  is  apparently  enlarged,  this  seems  to  be  due  to 
accumulation  of  fat,  the  muscular  fibres  being  atrophied.  The  Hps  may 
also  be  of  normal  size  or  thinned.  Electric  irritability  is  usually  scarcely 
altered  in  the  affected  muscles.  The  mind  is  generally  clear  to  the  last, 
but  the  emotions  are  easily  excited.  If  the  disease  extends  down  the 
cord,  muscular  atrophy  or  paralysis,  with  or  without  rigidity,  is  observed 
in  the  corresponding  muscles.  Bulbar  paralysis  always  proves  fatal, 
death  resulting  either  from  gradual  or  sudden  asphyxia ;  from  exhaus- 
tion and  asthenia  usually;  from  interference  with  the  cardiac  action; 
or  from  some  intercurrent  complaint. 

Disignosis.—Lahio-glnsso-larpigeal  paralysis  may  be  confounded  with 
simple  paralysis  of  the  tongue;  facial  paralysis,  especially  double; 
general  paralysis  of  the  insane;  or  diphtheritic  paralysis. 
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Treatment. — But  little  can  be  done  for  this  disease.  Electricit}^  to 
the  aftected  muscles  has  been  employed,  in  the  early  stage,  with  some 
benefit.  Symptoms  must  be  attended  to ;  and  it  becomes  necessary  in 
time  to  feed  the  patient  by  the  stomach-pump  or  enemata. 

III.  SYRINGrOMYELIA  (avpiyyioy,  to  become  hollow ;  /xveKos,  spinal 

marrow). 

Syringomyelia  is  a  gliomatous  process  around  the  central  canal  of  the 
spinal  cord,  followed  by  excavation  and  destruction  of  the  grey  matter. 
The  symptoms  depend  upon  the  situation  and  extent  of  the  morbid  pro- 
cess, and  form  three  groups,  viz. : — 1.  Muscular  atrophy.  2.  Loss  of 
sensibility  to  heat  and  cold,  with  jDreservation  of  the  tactile  and  muscular 
senses.    3.  Trophic  lesions. 

etiology  and  Pathology. — Syringomyelia  affects  both  sexes,  but 
probably  males  moi'e  often  than  females.  It  commences  in  young  people 
between  the  ages  of  15  and  25,  but  little  is  known  either  of  the  causes 
which  predispose  to  or  excite  the  disease.  It  is  a  complaint  which  within 
the  last  ten  years  has  excited  considerable  interest,  and  is  by-no-means 
rare,  Baiimler  having  recently  collected  records  of  120  cases.  Schultze 
and  Kahler  were  the  first  to  point  out  that  excavation  of  the  spinal  cord 
was  attended  with  definite  clinical  phenomena.  There  are  two  conditions 
which  may  give  rise  to  cavities  in  the  centre  of  the  spinal  cord,  viz. : 

1.  Hydromyelia — a  congenital  dilatation  of  the  central  canal  of  the 
spinal  cord,  and,  therefore,  a  cavity  lined  by  cylindincal  epithelium. 

2.  Syringomyelia — an  excavation  due  to  disintegration  and  destruction 
of  the  grey  matter  of  the  spinal  cord,  owing  to  degeneration  and 
absorption  of  a  central  gliomatous  infiltration  beginning  around  the 
central  canal,  in  which  the  wall  of  the  cavity  is  formed  by  the  dense 
feltwork  of  neurogliar  substance  produced  by  the  neoplastic  formation. 
The  excavation  may  be  unilateral  or  bilateral ;  it  is  usually  irregular  in 
shape,  and  extends  into  one  or  both  jDosterior  cornua  or  anterior  cornua, 
sometimes  into  the  posterior  columns.  The  length  of  the  cavity  varies, 
as  does  also  the  situation,  but  it  involves  in  most  cases  the  cervico-dorsal 
region,  sometimes  the  lumbar  and  lower  dorsal,  and  less  frequently 
the  upper  cervical.  The  cavity  contains  a  thin  serous,  or  a  blood-stained, 
thick  or  gummy  fluid,  but  this  never  ruptures  through  the  white  matter, 
so  that  the  internal  pressure  cannot  be  great.  The  process  generally 
gradually  advances,  with  occasional  stationary  pei'iods,  commencing  as  a 
rule  in  adolescence,  and  persisting  for  15  or  20  years  ;  it  may  last  30 
or  40  years. 

It  is  of  importance  to  note  that  Schiff  always  asserted  that  the  grey 
matter  conducted  thermal  and  painful  sensations,  the  posterior  columns 
to,ctile  and  inuscular  sense.  The  pathognomonic  sensory  dissociation  of 
syringomyelia  is  thus  explained,  and  since  the  posterior  cornua  are  so 
often  involved,  and  the  posterior  columns  seldom,  the  loss  of  sensibility 
to  heat  and  cold,  with  retention  of  the  tactile  and  muscular  senses,  is 
explained. 

Symptoms  and  Course. — The  symptoms  of  syringomyelia  may  bb 
divided  into  three  groups  : — 1.  Those  due  to  implication  of  the  anterior 
cornual  cells — motor,  and  corresponding  very  closely  with  progressive 
muscular  atrophy.  Since  the  cervical  and  upper  dorsal  region  is  the 
commonest  seat  of  the  excavation,  the  muscles  innervated  by  the  cells 
in  that  region  are  the  most  prone  to  be  affected.    It  is  therefore  very 
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common  to  find  a  progressive  wasting  of  the  small  muscles  of  the  hand 
on  one  side,  with  disapiDearance  of  the  thenar  and  hypothcnar 
eminences,  paralysis  and  wasting  of  the  interossei,  and  the  typical 
JDuchenne-Aran  paralysis,  with  "  main  en  griffe."  If  the  upper  part  of 
the  cervical  enlargement  is  aifected,  then  the  muscles  of  the  shoulder 
and  scapula  undergo  atrophy,  but  the  disease  never  aifects  the  bulb,  and 
therefore  gldsso-labio-laryngeal  palsy  does  not  occur.  It  often  spreads 
over  to  the  opposite  side,  but  the  paralysis  is  seldom  symmetrical. 
Fibrillaiy  contractions  may  occur;"  reflexes  are  abolished  or  diminished; 
and  there  is  diminution  of  electrical  contractility  in  proportion  to  the 
atrophy.  Scoliosis  and  cyphosis  occur,  the  former  being  due  to  unilateral 
destruction  of  the  motor  cells  in  the  dorsal  i-egion,  with  consequent 
wasting  of  muscles.  Lordosis  is  not  met  with.  As  the  result  of  pres- 
sure upon,  or  involvement  of  the  lateral  columns,  spasmodic  paraplegia 
may  result,  with  increased  reflexes,  both  superficial  and  deep.  2.  Those 
due  to  afl^ection  of  the  posterior  cornua — Syringomyelic  dissociation  of 
sensibility  (Charcot).  There  is  loss  of  sensation  of  heat  and  cold,  and 
also  of  painful  impressions  ;  with  retention  of  tactile  and  muscular  sensi- 
bility. Usually  the  cutaneous  sensory  disturbance  is  located  to  the 
parts  paralyzed,  but  anatomical  considerations  show  that  both  posterior 
horns  may  be  affected  simultaneously  with  one  anterior  horn,  or  there 
may  be  other  ii-regularities,  and  the  conditions  resulting  therefrom  will 
vary  accordingly.  Occasionally  the  posterior  columns  are  affected,  and 
then  a  prominent  feature  may  be  ataxy,  combined  with  trophic  lesions, 
and  an  absence  of  the  characteristic  sensory  dissociation.  3.  Those  due 
to  affection  of  central  grey  matter. — Probably  this  accounts  for  the 
trophic  and  vaso -motor  changes.  They  include  glossy  skin,  changes 
in  the  nails,  ulcerations,  bullae,  zona,  vitiligo,  perforating  ulcer,  and 
painless  whitlows.  Various  arthropathies  may  occur,  with  deformities, 
dislocations,  and  spontaneous  fractures,  which  ai'e  especially  liable  to 
affect  the  fingers,  shoulder,  and  elbow  joints.  It  rarelj'  happens  that 
the  sphincters  are  affected  in  syringomyelia;  and  visceral  crises  or 
genital  troubles  are  unknown  in  this  disease. 

Diagnosis. — Since  any  part  of  the  spinal  cord  may  be  affected  in 
syringomyelia,  the  symptoms  may  be  most  varied  and  diverse.  The 
diseases  likely  to  be  mistaken  for  it  are  the  various  muscular  atrophies. 
e.g.,  progressive  muscular  atrophy,  especially  of  the  Duchenne-Aran 
type,  the  various  primary  myopathies,  amyotrophic  lateral  sclerosis,  and 
hypertrophic  cervical  pachymeningitis.  The  motor  phenomena  in  these 
diseases  may  resemble  those  of  syringomyelia,  but  the  absence  of 
sensory  and  trophic  troubles  will  serve  to  distinguish  between  them. 
A  careful  consideration  of  the  three  characteristic  groups  of  symptoms 
of  syringomyelia  will  serve  to  differentiate  it  from  tabes,  chx-onic 
myelitis,  and  disseminated  sclerosis.  The  slow  onset  distinguishes 
from  hfematomyelia,  which  is  sudden.  Neuritis  is  distinguished  by  all 
the  sensations  being  equally  affected ;  while  the  sensory  disturbance  is 
not  in  accord  with  a  spinal  segmental  lesion,  but  corresponds  to  the 
distribution  of  particular  nerves,  and  thei-e  is  pain  on  pressui-e  along 
the  course  of  the  nerve. 

Prognosis.— Syringomyelia  is  incurable,  but  .slow,  usually  progres- 
sive, and  may  after  a  great  number  of  years  prove  fatal,  by  extension 
of  the  disease,  or  by  complications.  Frequently  the  patient  dies  from 
intercurrent  affections. 

Treatment. — Nothing  is  known  to  affect  the  course  of  syringomyelin. 
In  order  to  improve  the  general  health  tonics  may  be  administered,  such 
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as  iron,  qiiinine,  stryclinine,  and  arsenic.  But  tlie  principal^  attention 
should  be  directed  to  the  local  treatment  of  the  conditions  arising  from 
trophic  troubles,  which,  owing  to  their  painless  character,  are  apt  to 
be  neglected,  and  thereby  become  sources  of  septic  infection .  Galvanism 
of  the  wasted  muscles  may  be  resorted  to  in  some  instances. 

Morvan's  Disease.— This  is  a  peculiar  disease,  met  with  in  Brittany, 
which  bears  the  name  of  its  discoverer.  By  Charcot  it  was  considered 
to  be  a  form  of  syringomyelia,  but  it  is  more  probable  that  the  com- 
plaint is  of  the  nature  of  an  infective  neuritis,  perhaps  anaesthetic 
leprosy.  The  disease  is  chronic  in  its  progress,  and  is  characterized  hj 
neuralgic  pains,  cutaneous  anaesthesia,  and  painless  and  destructive 
whitlows,  affecting  particularly  the  upper  extremities. 

lY.  MULTIPLE  NEURITIS— PERIPHERAL  NEURITIS. 

.Stiology. — As  the  name  implies,  multiple  neuritis  is  a  disease  in 
which  different  nerves  are  simultaneously  inflamed.  It  is  more 
especially  dependent  on  chi-onic  alcoholism,  although  some  cases  are 
considered  to  be  due  to  enteric  fever,  syphilis,  malaria,  and  exposure 
to  cold.  The  endemic  disease,  beriberi,  occurring  in  Japan,  seems  to 
belong  to  this  group. 

Multiple  neuritis  rarely  occurs  before  the  age  of  25  years,  and  is  most 
common  between  30  and  50.    Women  are  more  often  attacked  than  men. 

Anatomical  Characters. — The  affected  nerves  are  reddened  in  recent 
attacks,  and  softened  in  older  cases.  When  examined  microscopically, 
the  nerve-fibres  are  found  to  be  chiefly  affected  in  some  cases  ;  while  in 
others  the  sheath  and  interstitial  tissue,  or  both,  may  be  involved.  The 
fibres  undergo  acute  degeneration,  the  myelin-sheath  is  broken  up  or 
removed,  while  between  the  nerve-fasciculi  there  is  some  increase  of  con- 
nective tissue,  and  in  the  fasciculi  themselves  the  connective  tissue  is 
much  increased,  and  encloses  spaces  in  which  are  the  remains  of  nerve- 
fi.bres  which  have  undergone  degeneration.  The  walls  of  the  vessels  are 
frequently  thickened. 

The  extent  of  multiple  neuritis  varies  very  much,  but  as  a  rule  the 
large  nerves  of  the  limbs  are  affected,  especially  the  anterior  tibial  and 
the  musculo-spiral,  and  the  inflammation  may  be  traced  peripherally  to 
the  endings  of  the  nerves,  but  centrally  the  disease  diminishes,  so  that 
their  roots  are  usually  normal. 

Symptoms. — Multiple  neuritis  usually  exhibits  an  acute  or  subacute 
onset.  In  the  former  case  there  are  rigors  and  pyrexia,  the  temperature 
rising  to  103°  or  more;  tingling  and  a  sensation  of  pins  and  needles  are 
felt  in  the  limbs,  and  esjoecially  in  the  hands  and  feet;  this  is  followed 
by  acute  pains  in  the  limbs,  of  darting  or  bui-ning  character,  along 
the  course  of  .  the  gi'eat  nerves,  especially  the  musculo-spiral  and 
anterior  tibials  of  both  sides,  with  great  tenderness,  and  in  some  cases 
the  nerves  are  felt  to  be  swollen.  There  is  also  acute  tenderness  in  the 
muscles  of  the  limbs,  and  the  pain  is  much  increased  by  passive  move- 
ments. Muscular  weakness  then  supervenes,  and  the  movements  which 
are  first  lost  are  those  of  the  muscles  on  the  back  of  the  forearm  and  the 
front  of  the  leg,  causing  symmetrical  wrist-drop  and  foot-drop ;  the 
supinator  longus  is  usually  affected,  along  with  the  extensors  of  the 
wrist  and  fingers,  thus  differing  from  lead-paralysis.  In  severe  cases 
the  flexors  of  the  fingers  are  affected,  and  sometimes  the  muscles  of  the 
upper  arm  and  thigh  suffer.  The  trunk  muscles  and  diaphragm  are 
occasionally  paralyzed. 
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The  nerves  rapidly  lose  their  excitability  to  electric  currents,  and  the 
affected  muscles  show  the  "  reaction  of  degeneration,"  and  waste  con- 
siderably. Occasionally  there  is  loss  of  co-ordination  in  the  muscles, 
thus  resembling  locomotor  ataxia.  The  knee-jerks  are  lost  very  early 
if  the  lower  limbs  are  affected.  Sensibility  to  touch  is  lost  in  the  area 
of  distribution  of  the  diseased  nerves,  but  that  to  pain  is  usually  retained, 
and  there  is  often  hyperalgesia.  Trophic  changes  in  the  skin  and  nails 
occur  sometimes  in  multiple  neuritis.  The  sphincters  ai'e  rarely  affected. 
After  some  weeks  contractures  are  liable  to  take  place  in  connection 
with  the  joints,  owing  to  the  over-action  of  the  unaffected  muscles, 
and  especially  talipes  equinus.  The  pains  in  the  limbs  tend  to  diminish, 
but  the  hyperalgesia  persists.  The  disease  progresses  for  a  month  or 
more,  then  becomes  stationary  for  one  or  two  months,  and  afterwards 
begins  to  improve,  but  improvement  may  take  place  after  some  months 
or  even  a  year. 

Complications,  such  as  mental  changes  or  diseases  of  other  organs 
due  to  alcoholism,  may  occur.  Some  cases  of  multiple  neuritis  run  a 
rapid  course,  accompanied  with  extensive  paralysis,  death  occurring  in 
a  week  or  ten  days,  as  the  result  of  implication  of  the  diaphragm  and 
thoracic  muscles. 

Diagnosis. — Multiple  neuritis  has  to  be  distinguished  from  acute 
poliomyelitis,  locomotor  ataxia.,  and  pachymeningitis.  The  chief  points 
in  multiple  neuritis  are  the  symmetrical  paralysis  in  all  four  limbs;  the 
severe  pain  and  tenderness  in  the  nerves  and  muscles,  accompanied  with 
ansesthesia  ;  the  absence  of  optic  atrophy ;  the  reaction  of  the  pupils  to 
light;  and  the  fact  that  the  sphincters  are  rarely  affected.  In  diphtheritic 
paralysis  the  palate  is  usually  first  affected,  and  the  pains  in  the  limbs 
are  not  so  severe.  Alcoholism  should  always  be  sought  for  when  there 
is  symmetrical  wrist-drop  and  foot-drop. 

Prognosis  is  grave  in  the  early  stage  if  the  respiratory  muscles  are 
affected,  but  in  the  later  stages  there  is  less  danger  to  life,  unless  the 
patient  be  exhausted  by  the  continual  severe  pain  and  bed-sores,  which 
sometimes  occur.  Recovery  usually  ensues  in  from  six  to  nine  months, 
but  it  may  take  place  even  after  a  year. 

Treatment. — In  the  acute  stage  absolute  rest  is  required,  and  hot 
fomentations  with  anodynes  should  be  applied  to  the  painful  limbs.  If 
there  is  any  history  of  syphilis,  iodide  of  potassium  and  mercury  should 
be  given  after  the  acute  symptoms  have  subsided.  Alcohol  should,  if 
possible,  be  cut  off  altogether,  and  the  patient  should  be  removed  from 
friends  if  alcoholism  is  suspected.  In  the  later  stages  the  muscles 
should  be  carefully  exercised  with  the  constant  current.  Rubbing  is 
exceedingly  useful,  and  the  stiff  joints  should  be  passively  worked  and 
adhesions  'broken  down,  this  treatment  being  carried  out  for  several 
months.  Tonics  and  cod-liver  oil  are  of  great  use  after  the  disease  has 
passed  into  the  chronic  stage. 

V.  WRITER'S    CRAMP— SCRIVENER'S  PALSY— 
MOGIGRAPHIA. 

JEtiology  and  Pathology.— The  form  of  nervous  disorder  thus  named 
is  but  the  most  common  type  of  a  group  of  diseases,  in  which  sets  of 
muscles,  habitually  and  frequently  exercised  for  certain  complicated 
actions,  become  the  seat  of  peculiar  spasmodic  movements.  ^^  riter  s 
cramp  occurs  principally  among  those  who  write  a  great  deal,  such  as 
teachers,  merchants,  and  clerks  ;  but  derangements  of  a  similar  character 
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are  met  witli  in  connection  with  othex^  occupations,  sucL  as  amongst 
violinists,  violoncello  players,  pianoforte  players,  telegraphists,  watch- 
makers, compositors,  engravers,  tailors,  sempstresses,  milkmaids,  shoe- 
makers, bricklayers,  audnailsmiths.  Over-work  of  the  affected  muscles 
seems  to  be  an  important  element  in  the  causation  of  the  malady,  and  it 
is  aggravated  by  mental  worry  and  anxiety.  Among  writers  the  nse  of 
a  steel  pen,  the  wearing  of  a  tight  coat-sleeve,  and  an  inconvenient  and 
constrained  attitude  have  been  considered  as  predisposing  causes.  "Writer's 
cramp  never  occurs  under  30  years  of  age ;  and  is  far  more  frequent 
among  males  than  females. 

The  pathology  of  writer's  cramp  is  veiy  doubtful,  but  the  affection  has 
been  attributed  to  some  morbid  condition  or  a  state  of  mal-nutrition  of 
the  nerve-centres  govei-ning  the  implicated  muscles,  with  consequent 
diminution  in  nerve-force,  or  loss  of  co-ordinating  power ;  to  chronic 
fatigue  of  these  muscles  (Pooi-e)  ;  to  a  reflex  neurosis  from  muscular 
nerves  ;  or  to  the  transmission  of  voluntary  impressions  to  other  motor 
nerves  besides  those  which  are  intended,  sympathetic  movements  being 
thus  excited. 

Symptoms. — The  earliest  symptom  in  most  cases  of  writer's  cramp  is 
a  sense  of  fatigue  and  aching  in  the  hand  after  writing,  especially  in  the 
thumb,  as  well  as  often  in  the  muscles  of  the  entire  upper  extremity. 
The  patient  finds  that  he  must  hold  his  pen  more  firmly,  and  give  more 
direct  mental  attention  to  the  act,  in  order  to  write  properly.  This  only 
aggravates  the  mischief,  howevei',  and  in  time  control  over  the  muscles 
concerned  in  the  act  becomes  diminished  or  lost,  so  that  irregular  spas- 
modic movements  are  excited  in  the  fingers  and  thumb  whenever  any 
attempt  at  writing  is  made.  The  thumb  may  be  convuLsively  flexed,  the 
pen  getting  over  its  knuckle  ;  the  index-finger  is  jerked ;  or  the  first  three 
fingers  exhibit  disorderly  spasmodic  movements.  Of  course  the  writing 
is  more  or  less  altered,  and  ultimately  becomes  mere  illegible  scribbling. 
The  patient  learns  to  alter  his  mode  of  writing,  using  the  hand,  wrist, 
elbow,  and  shoulder  in  succession,  but  as  he  does  so  the  corresponding- 
muscles  present  similar  spasmodic  movements.  Then  he  takes  to  writing* 
with  the  left  hand,  which  becomes  affected  in  the  same  manner. 

The  symptoms  just  mentioned  are  intensified  by  mental  excitement, 
and  by  anxiety  on  the  part  of  the  patient  to  write  properly.  They  cease 
immediately  the  attempt  to  perform  this  act  is  given  up  ;  and  all  other 
actions,  however  complicated  and  delicate,  can  be  carried  on  without  any 
diflficulty  or  disorder.  In  some  cases  a  dull  pain  is  experienced  in  the 
muscles  of  the  limb,  or  a  feeling  of  weight  and  tightness,  and  tenderness 
over  the  nerve-trunks  is  often  present ;  but  ordinary  sensation,  electric 
irritability,  and  nutrition  are  in  no  way  impaired.  In  exceptional  cases 
headache,  vertigo,  mental  dulness,  occasional  ti-emox's,  clonic  spasms  of 
some  or  of  all  the  muscles  of  the  arm,  and  other  nervous  symptoms  are 
observed.  The  general  health  is  usually  good  ;  but  the  patient  is  liable 
to  be  depressed  in  spirits,  and  may  become  actually  melancholic.  There 
are  some  cases  in  which  the  impairment  of  writing  jDower  does  not  depend 
on  any  excessive  use  of  the  muscles  ;  these  seem  to  be  less  severe,  and 
Dr.  Poore  states  that  the  trouble  is  then  not  so  strictly  limited  to  the  act 
of  writing.  In  the  case  of  the  other  occupations  mentioned,  the  peculiar 
character  of  the  disorder  will  vary  with  the  actions  which  each  habitually 
involves. 

_  Diagnosis— There  is  but  little  difficulty  in  recognizing  the  class  of 
diseases  now  under  consideration,  if  attention  is  paid  to  the  occupation 
of  the  patient,  and  the  peculiar  cour-se  of  symptoms  above  described. 
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Writer's  cramp  might  possibly  be  mistaken  for  wastijig  palsy;  or  for 
the  effects  of  chronic  lead-poisoning. 

Prognosis.— If  the  condition  has  only  existed  for  a  short  time,  a  cure 
may  be  expected  under  appropriate  treatment;  hut  in  cases  of  long 
duration  the  prognosis  is  most  unfavourable. 

Treatment.— All  attempts  to  check  the  progress  of  writer's  cramp  by 
using  quill  pens,  altering  the  mode  of  writing,  employing  douches  and 
friction,  and  such  measures,  are  quite  ineffectual,  and  an  essential  part  of 
the  treatment  consists  in  absolute  and  prolonged  rest  from  the  particular 
employment  which  is  the  cause  of  the  complaint,  or,  if  possible,  it  should 
be  given  up  altogether.  The  regular  use  of  the  continuous  current  has 
pi'oved  serviceable,  applied  to  the  muscles  and  nerves  of  the  arm,  and 
along  the  spine.  Dr.  Poore  employs  this  agent  along  with  voluntary 
rhythmical  movements  of  the  muscles.  Massage  of  the  affected  muscles 
has  been  employed  with  very  good  results.  Subcutaneous  injection  of 
atropine  has  also  been  found  useful.  When  nothing  can  be  done  in  the 
way  of  improvement,  patients  can  sometimes  manage  to  write  by  using 
some  special  apparatus,  such  as  a  pen  which  brings  into  use  the  exten'- 
sors  of  the  fingers,  and  not  the  flexors,  as  recommended  by  Nussbaum. 

VI.  PSEUDO-HYPERTROPHIC  MUSCULAR  PARALYSIS— 
DUCHENNE'S  PARALYSIS. 


iEtiology  and  Pathology. — The  exciting  causes  of  this  peculiar  affec- 
tion are  quite  obscure.  Pathologically  it  has  been  attributed  by  some 
writers  to  a  lesion  affecting  the  motor  nerve-cells  in  the  spinal  cord,  and 
has  been  considered  to  be  a  disease  of  the  same  nature  as  progressive 
muscular  atrophy  ;  others,  however,  regard  it  as  a  disease  of  the  muscles. 
It  commences  almost  always  during  early  life,  and  is  by  far  most  com- 
mon in  boys.  In  exceptional  cases  the  disease  begins  in  adults.  Here- 
ditary predisposition  is  said  to  be  pi'esent  in  a  considex^able  number  of 
cases,  but  the  disease  is  almost  exclusively  transmitted  through  the 
female  line,  and  it  attacks  several  boys  in  one  family.  Dr.  Gowers  thinks 
that  the  complaint  is  more  common  among  the  better  classes.  It  some- 
times follows  an  acute  febrile  attack,  such  as  scai'latina. 

Anatomical  Characters. — The  more  obvious  changes  in  Duchenne's 
paralysis  are  associated  with  those  voluntary  muscles  which  are  affected, 
these  being  increased  in  size  and  very  firm ;  while  they  present  impor- 
tant structural  alterations,  the  muscular  fibres  having  to  a  great  extent 
disappeai'ed,  many  of  those  which  remain  being  atrophied  or  in  a  state 
of  degeneration,  while  the  great  mass  of  the  apparently  enlarged 
muscles  is  made  up  of  fat  and  fibrous  tissue,  the  latter  being  partly  the 
remains  of  the  sheaths  of  the  muscular  fibres,  partly  the  I'csult  of 
increase  of  the  interstitial  tissue.  In  advanced  cases  other  muscles  are 
simply  atrophied.  Many  eminent  observers  have  been  unable  to  detect 
any  morbid  condition  of  the  spinal  coi-d  in  pseudo-hypertrophic  mus- 
cular paralysis;  but  marked  changes  have  been  described  by  several 
pathologists. 

Symptoms. — Pseudo-hypertrophic  muscular  paralysis  is  a  very 
chronic  disease,  and  its  progress  has  been  divided  into  certain  stages, 
the  duration  of  which  presents  much  variation.  The  muscles  fii\st 
aff'ected  are  those  of  the  legs  and  back,  especially  those  of  the  calves, 
back  of  the  thighs  and  gluteal  regions,  and  the  erector  spinas.  At  the 
outset  these  are  merely  weak,  the  weakness  being  noticed  when  the 
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€liilcl  begins  to  walk.  The  legs  are  unsteady,  movements  ai^e  clumsy, 
and  the''  child  often  stumbles  or  falls.  Subsequently  the  muscles 
increase  in  size,  and  then  the  characteristic  symptoms  become  evident. 
These  are: — 1.  Enlargement  and  unnatural  firmness  of  the  calves,  back 
of  the  thighs,  and  lumbar  region.  2.  Peculiarities  in  the  attitude. 
"When  standing  the  patient  is  evidently  unsteady,  and  keeps  the  legs 
wide  apart,  with  the  heels  raised  ;  the  shoulders  are  thrown  back,  and 
the  antero-posterior  curve  of  the  spine  is  much  exaggerated,  so  that  the 
abdomen  appears  peculiarly  prominent,  but  this  prominence  subsides  in 
a  sitting  posture.  In  extreme  cases  a  vertical  line  from  between  the 
shoulders  falls  behind  the  sacrum.  The  hands  are  extended  by  the 
sides,  and  are  used  to  balance  the  body.  The  slightest  push  will  make 
the  patient  fall.  3.  Peculiarities  affecting  the  mode  of  progression  and 
movements.  In  walking  the  legs  are  also  much  separated;  the  patient 
supports  himself  almost  on  tiptoe  ;  and  the  body  is  balanced,  first  on 
one  leg  and  then  on  the  other,  with  a  kind  of  waddling  or  oscillating 
movement.  There  is  evident  difficulty  in  bending  the  thigh  and  bring- 
ing the  foot  forwards.  The  advance  made  in  each  step  is  very  small. 
The  patient  easily  stumbles  or  falls,  especially  on  attempting  to  walk 
rapidly,  and  soon  becomes  tired.  Stooping  is  easily  effected,  but  it  is 
very  difficult  then  to  gain  the  erect  jDOsture,  except  when  the  patient  is 
sitting  down.  He  has  great  difficulty  in  raising  himself  from  the 
recumbent  or  sitting  position,  and  in  advanced  cases  is  quite  unable  to 
do  so.  When  he  has  nothing  to  take  hold  of  he  goes  through  a  series 
of  characteristic  movements  when  told  to  rise  from  the  recumbent 
posture.  When  on  "  all-fours,"  he  has  first  to  get  the  legs  straight,  and 
then  climb  up  his  legs  with  his  hands. 

In  course  of  time  the  muscles  of  the  upper  part  of  the  trunk,  of  the 
ai'ms,  or  even  those  of  the  face  become  involved.  These  may  be  also 
evidently  enlarged,  but  more  commonly  wasting  of  the  upper  part  of 
the  body  is  observed,  contrasting  markedly  with  the  enlargement  of  the 
lower  portion.  Certain  muscles,  as  the  deltoid,  infraspinatus,  supra- 
spinatus,  triceps,  glutei,  extensors  of  the  knee,  and  especially  the  calf 
muscles,  are  hypertrophied.  Gowers  lays  stress  upon  wasting  of  the 
latissimus  doi'si  and  sterno-costal  ]3ortion  of  the  jaectoralis  major,  which 
may  be  entirely  absent.  The  paralysis  becomes  more  marked  and 
extensive,  and  ultimately  the  patient  lies  in  a  completely  helpless  con- 
dition, while  at  the  same  time  the  muscles  formerly  hyperti-ophied 
undergo  wasting.  Contraction  of  the  affected  muscles  occurs,  producing 
talipes  equinus,  etc.  The  mental  faculties  may  become  impaired ;  and 
headache,  disorders  of  vision,  and  other  evidences  of  cerebral  disturb- 
ance may  be  noticed  before  the  close.  Death  results  either  from  gi-adual 
exhaustion ;  from  implication  of  the  respiratory  muscles  or  heart ;  or 
from  some  intercuiTent  malady,  very  often  from  bi'oncliitis. 

Very  different  statements  have  been  made  as  to  the  electric  contrac- 
tility of  the  affected  muscles  in  this  complaint.  It  is  probably  usually 
impaired  to  the  induced  current,  but  has  been  found  increased  to  the 
primary  current.  The  muscles  react  to  the  induced  cuiTent,  as  long  as 
there  are  any  muscular  fibres  remaining.  The  reflex  nioveinents  of  the 
involved  muscles  are  first  impaired,  and  then  abolished.  The  patellar 
tendon  reflex  is  abolished  in  advanced  cases.  During  the  active  stage 
of  the  disease  the  temperature  of  the  affected  parts  may  be  raised. 
Portions  of  the  diseased  tissues  maybe  removed  for  examination  during 
life,  by  means  of  Dachenne's  or  Leech's  trochar. 
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Diagnosis. — In  a  well-marked  case  there  is  no  difficulty  in  recognizing 
pseudo-hyioerk-opbic  muscular  paralysis.  It  might  possibly  be  mTstaken 
for  true  muscular  hypertrophy  ;  or  for  spinal  disease. 

Prognosis. — This  is  usually  very  unfavourable.  Instances  of  recovery 
in  the  early  stage  have  been  reported,  and  improvement  has  been  efi'ected 
in  mox^e  advanced  cases,  but  these  are  exceptions.  The  duration  is 
very  variable,  but  the  complaint  is  usually  exceedingly  chronic ;  it  is  said 
to  run  a  more  rapid  course  in  boys,  and  when  it  begins  soon  after  birth. 

Treatment. — No  drug  has  any  direct  influence  upon  Duchenne's 
paralysis,  but  arsenic  and  phosphorus  have  been  recommended.  The  only 
local  measures  from  which  any  benefit  can  be  expected  are  shampooing 
and  kneading  or  massage ;  cold  douching;  and  the  use  of  electricity.  Local 
faradization  of  the  affected  muscles  is  of  much  use  ;  and  the  application 
of  the  primary  current  along  the  spine  and  sympathetic  nerve  has  also 
been  recommended.  The  general  health  must  be  maintained  by  good 
food,  fresh  air,  systematic  exei'cise,  and  tonics,  if  required.  The  patient 
must  be  carefully  protected  against  cold.  He  must  be  encouraged  to 
walk  as  long  as  possible,  and  mechanical  appliances  and  supports  may 
help  him  to-do  this.  Contractions  and  deformities  must  be  prevented 
by  passive  movements,  and  by  section  of  tendons,  if  necessary. 

VII.  PARALYSIS  AaiTANS— SHAKING  PALSY. 

.ffitiology  and  Pathology. — Paralysis  agitans  must  be  regarded  as  a 
ftmctional  disease  of  the  nerve-centres,  for,  although  vai-ious  organic 
lesions  have  been  found,  there  are  none  having  any  definite  relation  to 
this  complaint.  It  has  been  mainly  attributed  to  violent  emotion ;  long- 
continued  anxiety  or  grief ;  exposure  to  cold  and  wet ;  continuous  or 
severe  exertion ;  injury  to  nerves ;  and  exhausting  diseases.  Special 
varieties  of  the  complaint  have  been  described  as  hysterical,  which  occui's 
in  hysterical  j)ei'Sons  ;  reflex,  due  to  some  reflex  irritation  (worms,  wounds, 
etc.)  ;  and  toxic,  resulting  from  the  action  of  some  poison  upon  the  system 
(mercury,  alcohol,  tobacco,  tea,  or  coffee j.  True  paralysis  agitans  is 
rarely  met  with  uiader  40  years  of  age,  and  becomes  progressively  more 
frequent  as  life  advances.  It  seems  to  be  more  common  in  males  than 
females. 

Symptoms. — Paralysis  agitans  is  in  the  great  majority  of  cases  an 
insidious  disease,  but  at  the  same  time  progressive.  It  is  characterized 
chiefly  by  tremors  of  the  limbs,  which  are  independent  of  voluntary 
movements  ;  muscular  rigidity ;  and  a  tendency  to  impairment  of 
equilibrium  in  walking.  The  complaint  begins  usually  with  irregular 
attacks  of  tremors,  coming  on  without  evident  cause,  of  variable  duration, 
and  aifecting  the  hand  or  foot  or  the  thumb.  They  become  gradually 
more  frequent  and  severe,  and  also  extend,  until  finally  all  the  limbs  are 
usually  involved,  and  the  tremors  are  constant.  The  head  and  neck 
remain  as  a  rule  entirely  free  from  tremors,  but  if  the  lower  limbs  are 
affected,  and  especially  on  standing,  the  tremors  involve  the  body.  They 
are  made  up  of  fine  and  rapid  oscillations  ;  are  subject  to  exacerbations, 
especially  from  mental  excitement,  fatigue,  and  other  disturbing 
influences;  can  sometimes  be  checked  temporarily  by  voluntary  elloit ; 
are  often  very  violent  when  the  patient  is  in  other  respects  perfectly  at 
rest ;  and  cease  during  sleep.  A  peculiar  rigidity  of  the  muscles  usually 
follows  the  tremors,  or  occasionally  precedes  them;  at  first  more  or 
less  intermittent,  it  subsequently  becomes  constant,  and  involves  not 
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only  the  muscles  of  the  extremities,  but  also  those  of  the  trunk,  and 
of  the  head  and  neck;  the  flexor  muscles  are  most  affected.  The 
rigidity  is  often  accomjianied  -with  cramp-like  pains.  The  difficulty  in 
maintaining  equilibrium  in  walking  is  not  wholly  dependent  upon  the 
tremors  and  rigidity,  being  observed  in  some  cases  at  a  very  early  period. 

In  a  well-marked  case  of  paralysis  agitans  the  appearance,  attitude, 
and  gait  of  the  patient  are  highly  characteristic.  The  limbs  present  a 
combination  of  tremors  and  rigidity.  The  thumbs  ai*e  generally  extended, 
and  the  fingers  flexed  at  the  metacarpo-phalangeal  joints,  but  with  the 
phalangeal  joints  extended ;  while  movements  ai-e  carried  on  as  if  bread 
wei-e  being  crumbled.  The  arms  are  held  out  slightly  from  the  sides  ; 
the  wrists  and  elbow-joints  are  a  little  bent ;  and  the  hands  are  tilted 
towards  the  ulnar  side,  resting  on  the  abdomen  at  or  near  the  waist. 
When  the  patient  stands  or  walks  the  body  is  inclined  forwards,  the 
knees  are  slightly  bent,  and  the  ankles  extended,  so  that  he  rests  on  his 
toes.  The  head  and  neck  present  a  striking  appearance,  being  throAvn 
forwards,  and  rigidly  fixed,  while  the  features  are  motionless  and  devoid 
of  expression.  The  patient  rises  from  his  seat  with  some  difficulty,  and 
hesitates  before  he  begins  to  walk.  He  starts  carefully,  but  his  steps 
soon  become  short  and  rapid,  and  he  cannot  prevent  himself  from 
running  forwards,  and  will  probably  fall  if  not  prevented.  In  some 
cases  the  tendency  is  to  run  backwards.  These  movements  may  often 
be  reversed  or  altered  by  a  sudden  pull  at  the  clothes.  Though  the 
disease  is  called  "  paralysis,"  there  is  usually  no  marked  diminution  in 
muscular  power  till  the  later  stages  of  the  malady. 

In  paralysis  agitans  the  involved  muscles  are  generally  the  seat  of  a 
feeling  of  marked  weariness,  especially  after  a  paroxysm  of  tremors,  or 
after  exertion.  They  are  usually  stronger  than  those  which  are  unaffected. 
The  patient  becomes  irritable  and  fidgety,  and  may  experience  an  uncom- 
fortable feeling  of  heat,  especially  in  the  epigastrium  and  back.  There 
is  no  giddiness.  Articulation  becomes  in  time  slow  and  difficult ;  and 
the  tongue  may  be  tremulous.  Deglutition  also  becomes  afPected  in  a 
similar  manner.  In  some  rare  cases  all  the  above  symptoms  are  present 
with  the  exception  of  tremor,  which  is  absent. 

Paralysis  agitans  is  of  slow  and  ofteii  irregular  progress.  Finally  the 
patient  is  confined  to  his  bed;  the  muscles  atrophy;  the  tremors  are 
usually  extreme,  but  occasionally  cease  ;  the  mental  faculties  suffer ;  and 
bed-sores  may  form.  Death  may  result  from  asthenia  ;  or  from  some 
intercurrent  affection,  especially  pneumonia. 

Diagnosis. — Paralysis  agitans  is  most  likely  to  be  mistaken  for 
multiple  sclerosis,  or  mercurial  tremors.  Due  attention  to  the  setiology 
and  symptoms  will  generally  make  the  diagnosis  quite  clear. 

Prognosis.--Paralysis  agitans  must  be  regarded  as  practically  incur- 
able. Exceptional  instances  of  recovery  in  the  early  stage  have  been 
recorded.    It  is,  howevei',  a  disease  of  very  slow  progress. 

Treatment,  —The  indications  in  the  treatment  of  paralysis  agitans 
are  to  remove  the  cause;  to  give  good  diet,  and  attend  to  hygienic 
conditions  ;  to  avoid  fatigue  and  mental  excitement ;  to  improve  the 
general  health  and  condition  of  the  nervous  system  by  strychnine,  iron, 
phosphorus,  arsenic,  preparations  of  zinc,  and  similar  remedies ;  to  ad- 
minister sedatives,  such  as  bromide  of  potassium,  hyoscyamus,  opium, 
conium,  or  cannabis  indica  ;  and  to  apply  the  constant  current  along 
the  affected  muscles  and  over  the  spine.  The  systematic  use  of  baths 
and  friction  or  massage  has  sometimes  proved  of  service. 
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VIII.  SPASMODIC  WRY-NECK— TORTICOLLIS. 

iEtiology  and  Pathology.  —Wry-neck  lias  already  been  alluded  to  as 
a  form  of  muscular  rheumatism.  It  may  also  be  a  congenital  condition, 
due  either  to  faulty  development  of  the  muscles  of  one  side  of  the  neck, 
or  to  paralysis,  which  may  result  from  injury  during  parturition.  The 
complaint  now  under  consideration,  however,  is  a  peculiar  nervous 
affection,  attended  with  spasm  of  the  muscles  of  one  side  of  the  neck, 
especially  the  sterno-mastoid.  it  generally  occurs  in  persons  about 
middle  life,  who  are  apparently  in  good  health.  It  is  regarded  as  a 
neurosis,  allied  to  wi'iter's  cramp  and  histrionic  spasm.  It  is  in  many 
instances  due  to  an  irritable  state  of  the  spinal  accessory  nerve.  In 
some  cases  a  weakened  and  fatigued  condition  of  the  muscles  of  one 
side  of  the  neck  seems  to  excite  irregular  contraction  in  their  antagon- 
ists. Sjjasmodic  wry-neck  is  sometimes  associated  with  the  hysterical 
state. 

Symptoms. — The  spasm  in  torticollis  is  usually  clonic,  rarely  tonic. 
The  implication  of  the  stei-no-mastoid  is  indicated  by  turning  of  the 
head  to  the  opposite  side  ;  while  the  occiput  is  di'awn  a  little  downwards, 
and  the  chm  slightly  raised.  The  trapezius,  scaleni,  and  splenius  being 
not  uncommonly  involved,  a  lateral  downward  bending  is  noticed,  and 
elevation  of  the  shoulder.  The  disorder  is  slight  at  first,  but  progressive, 
and  may  ultimately  become  extreme.  The  spasms  are  genei'ally  remit- 
tent ;  are  increased  by  any  mental  exertion ;  and  cease  during  sleep. 
The  electric  irritability  of  the  affected  muscles  is  usually  greatly 
increased.  The  spasmodic  movements  may  be  so  severe  as  to  produce  a 
sore  on  the  shoulder.  Dysphagia,  and  swelling  of  the  arm  from  pressure 
on  the  subclavian  vein,  have  been  observed  in  exceptional  instances. 
Spasmodic  wry-neck  is  occasionally  associated  with  spinal  irritation, 
histrionic  spasm,  or  spasm  of  the  limbs  ;  and  it  has  also  followed  writer's 
cramp.  The  complaint  is  very  chronic,  but  generally  incurable  after  it 
has  become  well-marked. 

Diagnosis. — Spasmodic  wry-neck  is  usually  easily  recognized.  The 
diseases  from  which  it  has  chiefly  to  be  distinguished  are  caries  of  the 
spine,  and  some  rare  cases  of  cerebral  disease. 

Treatment. — The  general  treatment  applicable  to  this  class  of  affec- 
tions must  be  carried  out  in  cases  of  spasmodic  wry-neck.  Large  doses 
of  succus  conii,  and  subcutaneous  injection  of  morphine,  have  been  found 
useful  b}"-  Dr.  John  Harley.  Electricity  in  various  forms  has  also  been 
employed.  Dr.  Poore  has  used  with  success  the  continuous  galvanic 
curi'ent,  combined  with  rhythmical  exercise  of  the  affected  muscles.  In 
another  case  he  faradized  the  antagonist  muscles.  Mechanical  supports 
and  sui^gical  operations  have  also  been  resorted  to,  and,  it  is  affirmed, 
with  success  in  some  instances. 

IX.  THOMSEN'S  DISEASE— CONGENITAL  MYOTONIA. 

ajtiology  and  Pathology. — This  is  a  peculiar  muscular  disorder 
which  was  originally  described  by  Dr.  Thomsen,  of  Sleswick,  by  whom 
it  was  termed  '•  tonic  convulsions  of  the  voluntary  muscles."  It  appears 
to' be  congenital,  or  at  any  rate  begins  during  the  earliest  infancy;  and 
is  often  hereditary.  M  ales  are  affected  more  frequently  and  more  severely 
than  females.  The  complaint  is  attributed  to  a  congenital  peculiarity 
of  the  muscular  system.    According  to  Erb,  microscopical  examination  of 
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excised  muscular  tissue  revealed  marked  hypertrophy  of  individual 
fibres ;  a  rounded  outline  of  these  fibres,  instead  of  being  polygonal ;  an 
increase  in  the  number  of  the  nuclei  in  the  sai^colemma  ;  and  increase  in 
the  interstitial  tissue. 

Symptoms. — The  essential  symptom  of  congenital  myotonia  consists 
in  the  occurrence  of  a  more  or  less  persistent  contraction — a  mild  sort  of 
tetanus — when  any  voluntary  muscle  which  has  been  at  rest  is  made  to 
act,  and  it  cannot  be  immediately  relaxed,  the  contraction  lasting  from 
five  to  thirty  seconds — "myotonic  disturbances  of  motion"  (Erb).  A 
feeling  of  great  resistance  is  expeinenced  in  attempting  to  perform  any 
action,  so  that  voluntary  movement  is  difficult,  and  quick  and  accurate 
motions  are  often  impossible.  The  stiffness  temporarily  disappears 
Avhen  movement  is  persisted  in  for  some  time.  There  is  no  motor 
paralysis,  while  the  reflexes  and  sensation  are  unaffected.  Mental 
excitement  aggravates  the  muscular  disorder.  Usually  the  muscles  are 
obviously  developed  to  an  extraordinary  degree,  especially  in  the  limbs, 
but  the  strength  is  not  always  pi'oportionately  increased.  Mechanical 
excitability  of  the  nerves  is  probably  diminished  ;  that  of  the  muscles 
exaggerated,  a  touch  with  the  finger  being  sufficient  to  excite  tonic  con- 
traction. The  electric  phenomena  appear  to  be  very  characteristic,  and 
to  these  Erb  has  applied  the  term  "  myotonic  reaction."  Faradic  excita- 
bility of  the  nerves  is  normal,  but  a  sudden  increase  of  the  cui^rent  may 
produce  protracted  contraction ;  that  of  the  muscles  is  very  marked,  and 
the  effect  is  prolonged.  Gralvanic  excitability  of  the  muscles  is  inci-eased 
quantitatively;  qualitatively  both  poles  react  alike.  During  the  stable 
application  of  the  galvanic  current,  wave-like  contractions  are  seen 
starting  from  the  kathode  and  passing  one  after  another  over  the  muscles 
towards  the  anode.  This  complaint  is  persistent,  and  the  patient 
gradtially  becomes  accustomed  to  it  as  a  rule.  There  is  no  necessary 
constitutional  disturbance.    Sometimes  melancholia  supervenes. 

Treatment. — The  measures  recommended  fire  cold  sponging,  friction, 
massage,  and  methodical  exercise  of  the  muscles,  but  they  have  not  been 
attended  with  much  success. 


CHAPTER  XCVIII. 

DISEASES  OF  THE  SKIN. 

General  Considerations. — The  term  "  skin-disease  "  may  be  taken  to 
apply  to  every  deviation  from  the  normal  condition  of  the  structure  or 
functions  of  the  skin  and  its  appendages — the  glands,  hair,  and  nails. 
In  the  following  pages,  however,  it  is  not  intended  to  discuss  those  affec- 
tions that  have,  by  tradition  and  custom,  been  unreservedly  given  up  to 
the  charge  of  the  surgeon,  and  for  an  account  of  these  the  reader  may 
refer  to  surgical  woi-ks.  There  are  also  many  affections,  for  example,  the 
acute  specific  diseases,  in  which  a  morbid  state  of  the  skin  plays  only  a 
very  unimportant  roLe  in  comparison  with  other  symptoms,  and  these 
diseases  have  already  been  dealt  with  in  another  part  of  this  work. 
The  study  of  slciji  diseases  has  been  in  times  past  bewildering,  partly  on 
account  of  the  paucity  of  workers  in  this  field,  and  partly  by'  reason  of 
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the  infinite  variety  of  form  and  aspect  of  diseased  skin,  so  unlike  appa- 
rently, morbid  chancres  in  other  structures,  and  this  has  led  to  a  chaotic 
und  overburdened  nomenclature.  Rapid  strides  have,  however  been 
made  in  the  direction  of  simplification,  and  there  is  no  reason  nowadays 
^vhy  anyone  should  fail  to  acquire  a  sound  knowledge  of  the  subject 
provided  a  sufficient  time  is  devoted  to  practical  acquaintance  with  it! 
Tn  the  character  of  the  morUd  processes  taking  place  in  the  skin  there  is 
nothing  essentially  special,  beyond  those  differences  of  detail  which 
arise  from  the  situation  of  the  skin  on  the  exterior  of  the  body,  and  from 
pcculiai'ities  of  structure.  The  facts-  of  general  pathology'  therefore 
apply  here. 

Lesions  of  the  skin  are  made  manifest  to  our  senses  by  alteration  in  its 
•colour,  by  depression  of  the  surface  or  elevation  by  new  growths,  by  the 
exudation  of  cells  and  fluid  from  the  blood-vessels,  and  by  other 
indications  of  the  various  morbid  processes.    It  is  necessary  at  the 
outset  to  have  a  clear  perception  of  the  several  types  of  the  forms 
of  cutaneous  eruption  {erumpere,  to  break  out)  or  lesions  of  the  skin. 
They  are  divided  into  primary  and  secondary  lesions.     The  primary 
lesipns  are  distinguished  as  maculte,  papulte,  nodula,  phymata,  pomphi, 
vesicul^,  bullffi,  and  pustulte.    By  the  term  macula;  is  meant  any 
alteration  in  the.  colour  of  a  circumscribed  ai^ea  of  the  skin,  whether 
accompanied  or  not  by  structural  change,  so  long  as  there  is  not  very 
marked  elevation  or  depression.    Tiny  points  are  called  punctoi,  and 
widely  diffused  stains  or  blushes  discolorations.    MacuJce  may  be  caused 
by  simple  staining  or  chemical  changes,  for  example,  from  iodine  or 
silver  nitrate;  by  extravasations  of  blood,  as  in  purpura  and  scurvy; 
by  increased  deposition  of  pigment,  as  in  one  phase  of  leprosy,  in 
Addison's  disease,  in  ephelides  or  freckles,  in  chloasma  uterinum  et 
gravidarum  ;  by  irregular  deposition  (both  removal  and  deposition 
going  on  side  by  side),  as  in  leucoderma ;  by  the  growth  of  vegetable 
parasites  in  the  skin,  as  in  tinea  versicolor;  by  new  growths  or  chi'onic 
inflammations  of  the  corium,  as  in  nasvi  or  morphfea ;  or,  lastly,  by  slight 
congestions   or   supei'ficial.  inflammations,  as  in  erythema,  and  the 
■erj^thematous  phases  of  lupus,   syphilis,  and  leprosy.    A  papnle  or 
pim]3le  is  a  solid  elevation  of  the  skin,  whatever  may  be  its  cause, 
Avhether  from  congestion  about  one  or  more  follicles,  as  in  miliaria ;  the 
accumulation  of  exudation  from  inflammation,  as  in  eczema  papulosum; 
new  growth,  as  in  adenoma  sebaceum ;  overgrowth  of  the  ejjidermis,  as 
in  some  warts  ;  new  growths  of  blood-  or  lymph-vessels  ;  or  blocking  or 
stuffing  of  the  ducts  or  glands  by  epithelial  exuvijB  or  secretion,  as  in 
comedones  or  milium.     Papules  vary  in  size  from  a  pin's  head  (miliary 
papules)  to  a  pea,  as  in  syphilis ;  and  they  may  be  rounded  (papular 
erythema),  or  angular  (lichen  planus),  conical,  dome-shaped,  disc-like 
(nummular),  or  flat  (lenticular).    When  the  morbid  process  giving  rise 
to  the  papule  extends  deeply,  the  term  tubercle  or  nodule  is  usually 
applied,  and  hence  the  expressions  tubercular  lupus,   leprosj*,  and 
syphilis  ;  but  it  is  not  intended  to  convey  the  idea  of  any  association 
with  tubei"culosis,  and  the  term  nodule  is  therefore  preferable.  Phymata 
or  tumours  are  solid  formations  in  the  skin,  exceeding  a  walnut  in  size, 
as  in  erythema  nodosum  and  fibroma  molluscum.     They   may  be 
prominent  or  deep  set,  and  sessile  or  pedunculate.     Pomphi  or  wheals 
are  rounded  or  oval  evanescent  swellings,  accompanied  by  heat  and 
tingling,  due  to  the  sudden  and  temporary  dilatation  of  a  bnnch  of 
vessels  binder  nervous  influence,  causing  transient  acute  hj-pera^mia  and 
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oedema  of  localized  areas.    They  are  typically  seen  in  the  effects  of 
nettle-stings.    The  oedema  is  generally  sufficient  in  the  central  parts  to 
obscure  the  pink  colour  resulting  from  the  hyperasmia,  so  that  a  wheal 
usually  presents  a  white  centre  and  a  pink  halo.    Wheals  may  be  of  all 
sizes,  from  a  split  pea  upwards,  and  sometimes  cover  very  large  and 
irregular  tracts  by  confluence.    Vesicles  are   small   dome-shaped  or 
acuminate  elevations  of  the  skin,  formed  by  the  accumulation  of  fluid, 
or  by  the  dilatation  and  projection  of  lymph-  (varicose  lymphatics)  or 
blood-radicles  (vesicular  degeneration  of  naivi).    The  accumulated  fluid 
is  frequently  inflammatory,  as  in  eczema  and  herpes,  and  exudes  from 
the  blood-ve.'^sels  to  collect  within  and  between  the  rete  cells.  These 
inflammatory  vesicles  are  often  compound,  and  quickly  rupture  or 
collapse,  and  as  they  are  frequently  only  an  advanced  stage  of  the 
inflammatoiy  papule,  so  in  their  turn  they  may  give  place  to  the 
pustule.    In  sndamina  the  sweat  passes  out  of  the  duct,  to  accumulate 
between  the  strata  of  the  cuticle.    The  name  hnlla  or  hleb  is  apjilied 
when  the  collection  of  fluid  is  large,  for  examj)le,  gTcater  than  a  split 
pea.    BuIIeg  are  formed  in  the  same  way  as  vesicles,  and  are  specially 
characteristic  of  pemphigus,  but  may  occur  less  prominently  in  a  number 
of  other  afl^ections,  such  as  erysipelas,  scabies,  erythema,  herpes  iris, 
syphilis,  leprosy,  and  also  by  the  coalescence  of  vesicles  in  dysidrosis. 
I'ustnles  are  circumscribed  inflainmatory  elevations  of  the  surface,  of 
moderate  size,  formed  by  collections  of  pns  in  the  skin.    They  usually 
have  an  inflamed  areola,  and  frequently  end  in  ulceration  and  scarring. 
A  pustule  maybe  such  from  the  first,  or  be  the  late  stage  of  a  vesicle  or 
papule,  and  has  a  similar  mode  of  fox'mation.    Papules  and  vesicles  in 
the  strumous  and  in  childi^en  have  a  strong  tendency  to  this  termination. 
The  collection  of  pas  may  be  superficial,  as  in  pustular  eczema  ;  or  deep- 
seated  around  a  follicle  or  gland,  as  in  acne  and  sycosis.     The  secondary 
le-sions,  namely,  squamoe  or  scales,  crustte  or  crusts,  ulcera  or  ulcers, 
cicatrices  or  scars,  excoriations,  and  rimte  or  fissures  and  chaps,  are  so 
called  because  they  arise  out  of  the  primary  lesions.    SqiiamcB  or  scales 
are  formed  by  the  separation  of  an  increased  quantity  of  imperfect  dry 
epidermic  scales,  and  are  a  usual  consequence  of  the  interference  with  the 
nutrition  of  the  skin  produced  by  inflammation.    Such  desquamation 
may  be  very  fine,  or  larger  and  branny  (furfuraceous),  or  very  large,  as 
in  pityriasis  rubra  (membranaceous).    Crusts  differ  from  scales  in  being 
composed  mostly  of  serous  and  cellular  discharge,  or  of  blood  which  has 
escaped  on  the  surface.    They  may  also  be  formed  of  concreted  sebum, 
as  in  seborrhoea,  or  of  masses  of  fungus  elements,  as  in  favus.  Ulcera- 
tion results  when  the  epithelial  layers  a,nd  more  or  less  of  the  corium  are 
destroyed  or  removed.    It  commonly  follows  suppurative  inflammation, 
but  may  result  also  from  necrosis  of  a  new  growth  or  gangrene. 
Cicatrices  or  scars  are  formed  by  the  substitution  of  connective  tissue, 
■covered  by  a  layer  of  epithelium,  for  the  normal  epidermis  and  dermis 
with  its  appendages,  which  have  been  destroyed.     Scars  are  nearly 
always  the  consequence  of  ulceration,  but  occasionally  restilt  from  a 
simple  atrophic  process.    Excorialions  are  due  to  removal  of  the  cuticle 
or  more  or  less  of  the  rete,  generally  by  scratching  or  rubbing.  S(!ar- 
ring  does  not  follow,  though  a  crust  may  form.    Bimai  or  chajys  or 
fissnrcs^  are  formed  by  the  cleaving  of  the  skin,  Avhich  has  lost  its 
elasticity  and  suppleness,  from  unusual  dryness  or  inflammatory  in- 
filtration.   In  addition  it  may  be  mentioned  that  pigmentation  and 
hsemoiThage  are  frequently  secondary,  the  former  resulting  from  con- 
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tinned  hyperasmia,  and  the  latter  occurring  sometimes  after  various 
kinds  of  primary  lesions. 

General  iGtiology. — Diseases  of  the  skin  are  due  (1)  to  congenital 
aberrations  of  nutrition  or  imperfect  development,  for  example,  ncevi, 
ichthyosis ;  (2)  to  external  causes,  or  those  acting  from  without  directly 
on  the  skin  ;  (3)  to  internal  causes,  or  those  acting  from  within,  whether 
arising  primarily  in  the  economy  or  not ;  (4)  to  an  innate  disposition  in 
the  skin-tissues  themselves  to  take  on  diseased  action.  Amongsfc  external 
causes  may  be  enumerated  local  irritants  of  all  kinds,  such  as  cold,  heat, 
friction,  scratching,  pressure ;  the  irritant  juices  of  plants,  such  as  the 
rhus  family  and  the  nettle  ;  substances  used  or  met  with  in  handicrafts 
and  occupations,  such  as  lime,  sugar,  flour,  soda,  tar,  paraflRn,  arsenic, 
oxalic  acid,  cyanide  of  potassium,  and  dyes ;  medicinal  applications,  as 
mustard,  croton  oil,  turpentine,  cantharidis,  or  arnica ;  animal  and 
vegetable  parasites,  as  ticks,  fleas,  sand  fleas,  bugs,  and  fungi ;  want 
of  cleanliness  or  functional  disease,  leading  to  blocking  and  mal- 
nutrition of  the  follicles  and  glands.  Many  of  these  agencies  only 
cause  mischief  when  the  system  genei^ally  is  debilitated  and  disordered, 
such  as  the  skin-inflammation  in  bricklayers,  washerwomen,  grocers, 
and  others.  An  innate  disposition  to  take  on  diseased  action,  involving 
a  plus  or  minus  state  of  perversion  of  nutrition,  may  exist  in  a  special 
structure,  as  the  skin,  apart  from  any  general  nutritional  defect,  as  in 
rodent  ulcer,  warty  growths,  fibroma,  keloid,  and  psoriasis  probably. 
The  skin-disease  may  however  be  only  a  local  manifestation  of  a  general 
diathetic  state,  as  in  struma.  This  innate  disposition  is  often  hereditary. 
The  chief  internal  causes  of  cutaneous  affections  are  (a)  the  introduction 
of  special  organisms,  poisons,  or  other  deleterious  substances  from 
without,  as  in  some  acute  specific  diseases,  syphilis,  and  probably 
leprosy,  in  which  skin-lesions  are  a  prominent,  but  not  the  only  symptom  ; 
(/3)  the  introduction  of  animal  parasites  through  the  stomach,  probably 
in  drinking  water,  as  in  elephantiasis  arabum  and  guinea-worm  disease ; 
(y)  the  circulation  in  the  blood  of  certain  medicinal  substances,  as  the 
iodide  and  bromide  of  potassium,  copaiba,  and  arsenic,  which  set  up  morbid 
changes  under  certain  conditions  not  well-understood  as  yet,  though  we 
know  idiosyncrasy  plays  a  great  part ;  (8)  the  accumulation  of  morbid 
products  from  functional  or  organic  disease  of  internal  organs,  which 
render  tissues  prone  to  inflammation  from  any  slight  exciting  cause,  or 
actually  themselves  set  up  mischief,  as  in  diabetes,  gout,  rheumatism  ; 
(e)  a  general  lowering  of  nutrition  in  which  the  skin  participates,  from 
over- work,  starvation,  depraved  habits,  climatic  conditions,  or  other 
causes ;  (>])  nerve-disturbance,  either  direct  or  reflex,  and  primary  or 
secondary,  by  which  the  blood-supply  to  a  part  is  disordered,  as  in 
urticaria,  or  morbid  tissue-changes  are  set  up,  as  in  dystrophia  and 
herpes,  or  the  skin-nutrition  is  lowered,  so  that  morbid  changes  are 
easily  excited.  As  a  rule  these  causes  do  not  operate  in  a  solitary  or 
individual  way,  but  act  in  combination,  so  that  it  is  of  great  practical 
importance  to  distinguish  predisposing  and  exciting,  producing  and 
intensifying  causes.  Age,  sex,  and  temperament  liave  also  an  important 
influence. 

General  Diagnosis. — The  method  of  examination  in  cases  of  skin- 
disease  should  be  thorough  and  complete,  both  with  regard  to  the 
hi.story  of  the  affection,  and  the  character  of  the  eruption  in  the  several 
parts  of  the  body.  Some  diseases  with  special  and  constant  characters 
may  no  doubt  be  made  out  at  a  glance,  but  the  habit  of  a  partial 
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inspection  is  very  prone  to  lead  to  error,  since  mdnj  skin-diseases 
present  considerable  differences  of  aspect,  according  to  the  site  on  which 
they  occur,  the  intensity  of  the  morbid  process,  and  the  stage  of  the 
affection,  while  some  run  through  different  stages,  and  certain 
stages  of  quite  different  diseases  may  closely  simulate  each  other. 
Therefore  the  whole  and  not  a  portion  only  of  the  eruption  must  be 
examined;  while  the  primary  lesion  must  be  sought  out  in  its  newest 
developments,  as  on  the  edge  of  a  patch,  and  the  transitional  relationshij) 
of  the  stao-es  made  out.  The  history  of  the  lesions  and  of  the  disease 
generally  from-  its  beginning,  and  the  general  course  of  the  eruption  up 
to  the  time  of  observation,  must  further  be  carefully  traced.  Any 
moditications  or  complications  must  also  be  distinguished  from  the 
primary  mischief;  and  the  diagnosis  should  be  made  both  by  the 
positive  characters,  and  by  the  exclusion  of  other  affections.  Lastly, 
the  observer  must  notice  as  of  great  value  the  extent  and  sites  of  the 
eruption;  the  degree  of  symmetry  and  method  of  grouping;  the  mode 
of  extension,  whether  serpiginously  or  centrif  ugally,  etc. ;  the  existence 
of  special  subjective  sensations,  such  as  itching,  pain,  tingling,  or  of 
antesthesia;  the  colour  of  the  eruption;  the  formation  of  scars;  and  the 
age  and  sex  of  the  patient. 

Treatment. — It  will  be  expedient  to  give  a  general  outline  of  the 
principles  and  methods  of  treatment  which  are  applicable  to  skin- 
diseases  as  a  class,  before  considering  them  individually,  and  they  may 
be  indicated  in  the  following  way: — 1.  Any  cause  which  has  either 
directly  or  indirectly  produced  a  cutaneous  affection,  or  which  is  keeping 
it  up,  must  be  got  lid  of,  if  ]D0ssible.    In  many  instances  this  is  all  that 
is  i-equired.    2.  Attention  to  the  alimentary  canal  is  often  of  essential 
importance.    Thus  the  diet  frequently  needs  regulation  ;  digestive  dis- 
orders have  to  be  set  right ;  and  different  kinds  of  purgatives  are  not 
uncommonly  of  service.    3.  Hygienic  conditions  demand  notice  in  many 
cases,  and  especial!}^  those  which  promote  the  healthy  action  of  the  skin, 
such  as  exercise,  cleanliness,  and  the  regular  employment  of  baths.  The 
general  habits  of  life  may  also  require  modification  in  various  directions. 
4.  Treatment  directed  to  the  general  system  is  frequently  of  the  utmost 
value  in  the  management  of  cutaneous  diseases.    Thus  tonics  are  often 
needed,  or  remedies  directed  to  the  state  of  the  blood,  such  -as  anasmia 
or  plethora;  the  febrile  condition  may  require  attention:  Avhile  different 
constitutional  diatheses,  such  as  syphilis,  gout,  or  tuberculosis,  demand 
their  several  special  treatments  when  they  originate  affections  of  the 
skin.    5.  In  certain  cases  these  complaints  may  be  benefited  by  acting 
upon  particular  organs  or  systems,  such  as  the  kidneys  or  nervous  system. 
6.  There  are  some  agents  which  are  supposed  to  have  a  specific  influence 
upon  the  skin,  and  which  may  be  termed  cutaneous  alteratives,  of  which 
arsenic  is  the  most  conspicuous  example.    Remedies  which  affect  the 
perspiration  may  also  be  of  service  in  the  ti-eatment  of  skin-diseases, 
either  diaphoretics  or  anti-diaphoretics.    7.  Local  tj-eatment  is  of  course 
imperatively  called  for  in  a  large  propoi'tion  of  cases,  and  is  often  the 
sole  method  requii-ed.    This  consists  not  only  in  the  application  of 
remedial  agents  of  various  kinds  to  the  skin,  but  also  in  the  adoption  of 
particular  measures  suitable  for  particular  morbid  conditions.  The 
kinds  of  agents  to  be  used  differ  considerably  in  different  cases,  suc  h 
as    emollients,    sedatives,    anodynes,    caustics,   irritants,  stimulants, 
astringents,   parasiticides,    or  antiseptics.      In  modern  times  gj-eat 
advances  have  been  made  in  the  principles  and  methods  of  the  applica- 
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tion  of  i-emcdios  in  skin-diseases.  Dr.  Unna,  of  Hamburg,  em])loys 
tliree  special  kinds  of  application :— (a)  Glycerine  geluliiies.  These 
belong  to  the  class  of  di-y  porous  substances,  which  act  by  absorbing 
Avater  and  fat  readily,  and  may  therefore  be  used  to  extract  and  eliminate, 
the  masses  of  fatty  and  watery  secretion  that  are  foi-med  in  abnormally 
large  quantities  in  certain  skin-diseases,  while  they  reduce  the  centri- 
petal sti'eam  to  its  lowest  limits.  They  are  also  very  adhesive. 
(6)  Plaster  mulh.  By  these  dressings  the  fluid-sweat,  both  watery  and 
fatty,  is  retained  within  the  cutaneous  structures,  which  become  more 
or  less  soaked,  and  the  absorption  of  medicaments  is  greatly  increased, 
(r)  Salve  ymdls.  These  occup}^  a  middle  place  between  the  other  two 
groups.  Various  remedies  are  mixed  with  these  ])reparations,  according 
to  the  requirements  of  the  case.  In  addition  to  these,  other  methods  of 
application  are  by  means  of  "salve-soaps,"  "  saponiraents,"  "salve- 
])eiicils,"  and  "paste-pencils."  Oleates  are  now  much  more  used  than 
formerly;  and  among  the  substances  which  have  come  into  established 
repute,  lanoline  and  molline  deserve  special  mention.  Lanoline,  intro- 
duced b}"  Liebreich,  appears  to  have  considerable  "  penetrating"  power, 
and  therefore  to  be  very  useful  as  a  veliicle  for  the  absorption  of  different 
agents,  while  it  is  non-irritating.  Amongst  the  more  special  remedies 
for  skin-diseases,  icthyol,  resorcin,  cocaine,  and  chrysarobin  call  for 
particular  notice. 

Classification. —A  great  many  attempts  have  been  made  to  reduce 
skin-diseases  to  some  ordt-rly  arrangement  of  groups  and  divisions,  but 
in  such  a  matter,  where  the  causes  and  pathology  of  many  affections  are 
yet  obscure,  and  where  we  ai'e  progressing  from  day  to  day,  any  classifi- 
cation at  present  must  be  unsatisfactoiy  and  temporary.  Still  some 
classiBcation  is  very  useful.  We  may  classify  skin-diseases,  according 
to  a  prevalent  custom,  on  the  anatomical  conditions  found  associated, 
with  certain  symptoms,  or  according  to  their  supposed  retiology ;  or  we 
may  arrange  each  disease  around  a  chosen  type,  or  "as  an  assemblage  of 
symptoms  conveniently  arranged  for  diagnosis,"  or  according  to  a  mixed 
plan.  The  following  mixed  jilan,  suggested  by  the  late  Dr.  Tilbury- 
Fox,  is  useful  clinically  : — 

1.  The  eruptions  of  the  acute  specific  diseases,  already  described. 

2.  Inflammatio7is,  comprising  : — a.  The  erythematous,  as  ei-ythema, 
roseola,  urticaria.  6.  Catarrhal,  as  eczema,  dermatitis.  c.  Bullous,  as 
bei'pes,  pemphigus,  d.  Suppurative,  as  impetigo  contagiosa,  f  urunculus. 
e.  Papular  ov plastic,  as  lichen  planus,  prurigo.  /.  Squamous,  as  psoriasis, 
and  pityriasis  rubra. 

3.  Diathetic  affections,  due  to  some  constitutional  change  or  disposition, 
as  struma,  syphilis,  lepros}'. 

4.  Hypertrophies,  as  ichthyosis,  corns,  warts  and  papillary  tumours, 
keloid,  iibroma,  scleroderma,  and  morphcsa. 

5.  Atrophies,  as  general  or  local  atrophy  of  the  skin  or  its  appendages, 
senile  decay,  and  some  forms  of  alopecia  areata. 

6.  Neio  formations,  as  lupus,  rodent  ulcer,  cancer,  melanotic  sarcoma. 

7.  Ilatmorrhages,  as  purpura  (already  described). 

8.  Neuroses,  &s  hyperassthesia,  antesthesia,  pruritus. 

9.  Pigmerdary  changes. — a.  Increased,  moles,  melasma,  chloasma,  len- 
tigines.    h.  Diminished,  albinism,    c.  Irregidar,  leucoderma. 

°10.  Parasitic  diseases. — a.  Dermatozoic,  as  scabies,  phtheiriasis,  guinea- 
worm  disease,  elephantiasis  arabum.  h.  Dermatophytic,  as  tinea  favosa, 
tinea  trichophytina,  tinea  versicolor. 
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11.  Diseases  of  the  glands  and  appendages. — a.  Sweat-glands,  as  miliaria 
'(lichen  tropicus),  sudamina,  dysidrosis,  liyperidrosis,  anidrosis,  cliromi- 
drosis.    h.  Sebaceous  glands,  seborrhoea,  comedo,  acne,  milium,  molluscum  ] 
contagiosum,  steatoma,  liclien  pilaris,    c.  Hairs  and  their  follicles,  sycosis, 
alopecia,  canities,  fragilitas,  liirsuties.    d.  Nails,  atropliy,  hypertropliy 
and  onychia. 

I.  ERYTHEMATOUS  INFLAMMATIONS.  ' 

I 
I 

These  are  characterized  by  hyperoemia,  and  the  exudation  of  serum  and  ; 
•wandering  cells,  mostly  into  the  papillary  layer,  but  in  severe  cases  to  a 
greater  depth.    The  inflammation  is  chiefly  superficial,  not  very  intense,, 
tends  to  spread  at  the  edg-e,  is  generally  symmetrical,  does  not  lead  to 
deep  suppuration,  and  after  lasting  a  few  days  fades  away,  leaving  pei'-  j 
haps  some  pigmentation  and  branny  desquamation.    The  exudation  is  i 
sufficient  generally  to  cause  more  or  less  swelling,  and  in  extreme  cases  ! 
raises  the  uppermost  la^'ers  of  epidermis  so  as  to  form  large  vesicles  or 
bullas.    The  following  are  the  chief  varieties  : — 

Roseola  is  a  term  applied  in  a  very  indiscriminate  way  to  any  non- 
contagious, fugitive  erythematous  blotches,  arising  in  young  children  (R.  ' 
infantilis),  associated  with  gastro-intestinal  disturbance  and  dentition, 
hut  apart  from  this  it  is  a  definite  affection,  presenting,  however,  much 
■diversity  of  appeai^ance.    It  ma^^  be  symptomatic,  as  in  rheumatism, 
vaccinia  (about   seventh   day),  cholera,  variola,  and  cerebro-spinal 
meningitis  ;  or  idiopathic,  and  it  then  seems  to  be  mostly  excited  by 
•climatic  changes.    Idiopathic  roseola  is  characterized  by  a  rosy  eruption,  | 
mostl}^  affecting  the  trunk,  but  in  very  marked  cases  extending  to  the 
limbs.     It  may  be  scarlatiniform  or  morbilliform,  but  is  generally  | 
coarser  than  scarlatina,  and  not  crescentic  or  mulberry-coloured.    In  | 
•other  cases  the  eruption  occurs  as  well-marked  rosy  macules,  or  very  ' 
slight!}-  marked  papules,  which  extend  at  their  edges,  form  rings  which 
■coalesce,  often  assume  an  urticarial  character,  and  extend  over  the 
"whole  bod}-.    It  is  very  fugitive.    There  is  hardly  any  general  disturb- 
ance;  occasionally  very  slight  coryza,  and  injection  of  the  eyes  and 
throat ;  but  never  any  marked  ill-health. 

Erythema  multiforme  is  often  ushered  in  by  general  malaise,  rheu-  '■ 
matic  symptoms,  and  febrile  reaction;  and  is  characterized  by  the  out- 
break of  cii'cum scribed  erythematous  eruptions  of  various  sizes  and 
degrees  of  swelling,  from  a  mere  blush  (i/.  simplex)  to  a  papule  (i?.  i 
papulatum),  or  nodosity  {E.  tuberciolatum  or  nodosum).    The  macular  i 
eruptions  especially  tend  to  enlarge  at  their  periphery,  and  to  clear  in  ! 
the  centre  to  foi-m  rings  (E.  a)mulare),  and  these  rings  may  coalesce  to  ' 
form  patterns  {E.  gyratum).    The  eruptions  also,  though  generally 
discrete,  may  be  grouped  in  rings  ;  and  lastly  the  exudation  may  be  so 
excessivc  as  to  form  vesicles  and  bullifi  on  the  surface  (vesicating  erythema 
— herpes  iris).    A  feeling  of  heat,  pain,  or  itching  inaybe  present.  The 
■eruption  usually  lasts  only  a  few  days,  and  then  declines,  but  occasionally  ^ 
is  far  more  chronic,  and  may  I'ecur  apparently  under  the  influence  of 
the  seasons.    The  exact  constitutional  disturbance  present  is  not  known,  I 
hut  frequently  it  appears  to  be  of  a  rheumatic  nature.    As  the  eruptions  j 
subside,  a _  peculiarity  of  these  erythematous  inflammations  becomes 
apparent,  in  that  the  pigment  resulting  from  the  disintegration  of 
exuded  red  blood-corpuscles  goes  through  a  change  of  colours.    The  j 
•sites  affected,  which  tend  to  bj  symmetrically  placed,  are  the  extensor  j 
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aspects  of  the  hands,  the  forearms  and  legs,  the  face,  and  occasionally 
the  trunk  and  other  parts. 

Erythema  nodosum  is  included  by  some  writers  under  erythema  multi- 
forme, but  as  it  presents  certain  constant  peculiarities,  it  will  be  well  to 
describe  it  separately.  In  this  affection  the  constitutional  symptoms  ai-e 
mucli  tlie  same  as  in  erythema  multiforme,  but  it  rarely  recurs,  and  tends 
chieHy  to  affect  children  and  young  adults,  especially  females.  The  pain- 
ful ovoid  swellings,  ranging  from  to  1  inch  across,  are  airanged  along 
the  tibia?,  with  their  long  axes  parallel  to  the  bone.  They  evolve  in  crops, 
and  the  affection  lasts  one  or  two  weeks.  From  the  occasional  distribution 
of  the  eruption  along  the  lymphatics,  and  the  circumstance  that  the 
latter  vessels  are  sometimes  implicated  in  the  neighbourhood,  it  has 
been  thought  that  the  ovoid  swellings  are  due  to  lymphatic  inflamma- 
tion, whilst  others  consider  them  to  ai-ise  from  capillary  emboli. 

Feliosis  rheumatica,  called  also  ptirpura  rheuviaiica,  is  an  affection 
which  may  be  mentioned  here,  although  it  has  already  been  noticed.  It 
is  closely  allied  to  erythema  multiforme ;  is  accompanied  by  some  malaise : 
swelling  or  pain  in  some  of  the  large  joints  occurs  (?  rheumatic)  ;  and 
with  its  subsidence  cj'ops  of  a  hcemorrhagic  eruption  appear,  mostly 
on  the  limbs.  This  occurs  time  after  time,  perhaps  each  afternoon, 
and  thus  the  aff'ection  may  be  kept  up  for  a  considerable  period,  and  a 
person  may  have  a  recuirence  after  a  long  interval.  The  peculiarity 
of  the  eruption  is  that  all  the  lesions  are  purpuric,  though  some  may 
present  the  appearance  of  erythematous  papules,  but  they  do  not  alter 
on  pressui-e. 

Urticaria  is  an  eruption  with  very  special  attributes,  which  is  usually 
included  under  the  eiythematous  inflammations,  though  with  doubtful 
propriety,  as  it  seems  to  be  more  a  vaso-motor  paralysis  with  serous  exuda- 
tion than  a  true  inflammation.  The  wheals  so  characteristic  of  it,  and 
typified  in  the  effects  on  the  human  skin  of  the  common  stinging-nettle, 
result  from  acute  oedema  of  the  cutis,  probably  from  the  sudden  complete 
dilatation  of  a  bunch  of  capillaries.  The  exudation  maybe  so  slight  that 
only  a  rosy  circumscribed  elevation  is  produced  ;  or  it  may  collect  in 
quantity  sufficient  to  mask  the  central  portion  of  the  hyperjemia,  so 
that  a  white  centre  is  seen,  with  a  pink  halo.  In  rare  cases  a  bulla  is 
produced.  The  wheal  is  intensely  itchy  and  tingling;  and  a  striking 
characteristic  is  its  sudden  evolution,  and  rapid  disappearance  as  the 
vessels  regain  their  tone.  The  temporary  paresis  is  brought  about  either 
by  local  irritation,  or  reflexly  from  internal  functional  disturbance,  espe- 
cially of  the  gastro-intestinal  canal.  In  either  case,  with  the  exception 
of  the  effects  of  some  special  irritants,  as  the  nettle,  it  is  probable  that 
there  is  a  peculiar  idiosyncrasy  of  the  spinal  nervous  system.  Wheals 
vary  in  area  from  a  split  pea  to  the  palm  of  the  hand  or  larger.  Usually 
only  the  papillary  layer  is  involved,  but  occasionally  the  deeper  cutis 
and  even  the  subcutaneous  connective  tissue  may  be  affected.  Urticaria 
may  be  acute  or  chronic.  The  ac^^te  forms  are  mostly  due  to  the  inges- 
tion of  some  article  of  diet,  such  as  mussels,  tinned  fish  or  meat,  or  lob- 
ster; and  it  is  remarkable  that  some  persons  cannot  partake  of  a  certain 
article  .of  diet,  harmless  to  the  generality  of  people,  Avithout  inducing 
urticaria.  In  acute  attacks  the  fever  may  run  high,  and  the  depres.sion 
be  great.  Chronic  urticaria  is  very  common,  especially  in  women,  being 
almost  invariably  associated  witli  gastro-intestinal  disorder,  and  occa- 
sionally with  uterine  disturbance.  'Now  and  then  chronic  iirticaria  is 
distinctly  neurotic,  and  recurs  with  much  peristency  at  certain  periods. 
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Tliere  are  two  varieties  seen  in  children  to  be  mentioned,  namely,  the 
common  Urticaria  papulosa  or  lichen  nrticatm  ;  and  Urticaria  pigmentosa. 
U.  papulosa  is  so  called  because  in  infants  and  young  children  the  wheals 
on  subsidence  leave  little  papules  behind  them,  the  size  of  a  pin's  head. 
From  the  fact  that  a  multiform  eruption  may  exist,  consisting  of  wheals, 
papules,  excoriations,  and  superficial  inflammations,  scabies  is  closely 
simulated.  If.  pigmentosa  is  a  very  I'are  afPection,  commencing  in  early 
infancy,  and  characterized  by  two  things,  namely,  the  long  persistence 
of  the\vheals,  and  the  rapid  deposition  of  pigment,  so  that,  even  after 
tlie  wheals  have  gone,  dark  stains  remain  for  months  or  years.  The  suc- 
cessive evolutioii  of  wheals  may  continue  the  affection  for  many  years. 

Erythema  pernio  is  the  name  given  to  the  condition  known  as  a 
chilblain,  which  may  occur  on  the  hands  and  feet,  nose,  ears,  and  other 
parts.  The  exudation  and  inflammation  in  chilblains  are  induced  by 
the  action  of  cold  on  parts  distant  from  the  heart,  in  persons  witb  a  bad 
circulation.  The  redness  that  is  sometimes  seen  on  the  hot,  tense, 
fissured  skin  of  oedeniatous  legs  is  termed  Erythema  laeve. 

Treatment. — Roseola  soon  disappeai's  spontaneously,  but  any  derange- 
ment of  the  system  must  be  i-emedied,  special  attention  being  2Daid  to 
the  gastro-intestinal  functions.  Locally  a  soothing  and  astringent  lotion 
of  calamine,  oxide  of  zinc,  subacetate  of  lead,  or  carbonate  or  bicai'- 
bonate  of  sodium  may  be  applied.  Erythema  multiforme  and  nodosum, 
and  pelio.sis  rheumatica  require  a  cool  regimen;  careful  dieting;  rest;  and 
tonic  aperient  medicines,  such  as  quinine,  with  sulphate  of  iron,  sulphuric 
acid,  and  sulphate  of  magnesium.  If  rheumatic  symptoms  are  mai^ced, 
anti-rheumatic  remedies  must  of  course  be  exhibited.  Iodide  of  2:)otas- 
siara  has  been  specially  recommended.  Locally  the  above-mentioned 
lotions  ax^e  also  useful,  and  in  E.  nodosum  hot  or  belladonna  fomenta- 
tions. Acute  ui-ticaria  requires  the  removal,  if  possible,  by  an  emetic  of 
the  injurious  article  of  diet,  a  purge,  and  then  sedative  remedies  for  the 
stomach,  as  bismuth  witb  hydrocyanic  acid,  or  a  febiifuge.  In  chronic 
urticaria  any  dyspepsia,  uterine  disturbance,  or  plethoric  condition  must 
be  remedied  ;  and  then  the  general  health,  and  especially  the  nervous 
s^'stem,  be  braced  up  by  mineral  acids,  bitters,  ferruginous  tonics, 
quinine,  strychnine,  phosphoric  acid,  and  siiiiilar  di'ugs.  Locall}^  in 
urticaria  soda-lotions  are,  pei-haps,  the  most  useful.  In  chilblains  local 
stimulation  to  promote  good  circulation  is  indicated. 

II.  CATARRHAL  INFLAMMATIONS. 

This  type  of  inflammation  is  the  analogue  of  the  catarrh  of  mucous 
membranes,  and  is  characterized  by  infiltration  into  the  skin-textures 
of  migrator}'  cells  and  inflammatory  serous  exudation,  which  stiffens 
and  stains  linen,  and  if  it  escapes  on  the  surface,  and  is  not  so  abundant 
as  to  flow  away,  it  forms  crusts.  This  exudation  may  be  so  slight  that 
no  visible  signs  of  its  presence  are  produced;  or  it  may  simply  cause  a 
congestive  redness,  with  subsequent  desquamation,  simulating  erythema ; 
or  it  projects  on  the  surface  as  papules  or  vesicles  ;  or  escapes  copi- 
ously from  the  abraded  skin  ;  or  deeply  infiltrates  the  parts,  causing 
much  swelling,  especially  whei-e  the  connective  tissue  is  loose.  The 
exudation  may  further  become  purulent,  and  form  pustules  and  thick 
crusts.  Any  one  of  these  stages  may  form  the  predominant  feature,  or 
a  mixture  of  them  may  be  present.  Burning  heat  in  the  acute  stages, 
and  itching  in  the  chronic,  are  striking  characteristics.    It  is  very 
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necessary  to  understand  how  the  eruption  comes  to  be  so  frequently 
multiform  in  character,  and  how  it  may  assume  an  erythematous 
aspect  at  one  time,  a  papular,  vesicular,  or  pustular  and  crusted  condi- 
tion at  later  stages,  and  tinally  an  erythematous  and  desquamating  stage 
in  its  decline.  Two  phases  of  catarrhal  inflammation  may  be  described. 

Eczema  is  a  very  common  catarrhal  inflammation,  with  the  charac- 
ters mentioned  above.  We  may  regard  it  as  a  special  disease,  with 
important  constitutional  relations.  The  slightest  form,  that  of  conges- 
tive redness,  is  called  E.  eryihematosum,  and  is  rare  as  the  sole  condition 
present,  but  occasionally  attacks  the  head  and  neck.  Soft,  red  papules, 
the  size  of  millet  seeds  {E.papulosnm),  are  frequently  met  with,  and  this 
condition  must  be  distinguished  from  tlie  several  forms  of  lichen  and 
prurigo,  which  are  essentially  papular  diseases  throughout  their  course. 
Many  of  the  papules  may  subsequently  become  vesicles,  or  the  latter  may 
stud  a  surface  from  the  outset  {E.  vesiculosuja).  The  contents  of  these 
vesicles  in  children  and  in  strumous  subjects  become  puriform  (E.  piistu- 
losum),  and  then  crusts  form.  The  term  impetigo  was  formei-ly  applied  to 
this  condition.  Frequently  the  fluid  is  sufficiently  copious  to  abrade  the 
cuticle,  and  run  from  the  surface,  for  instance,  aboiit  the  legs  {E.  madi- 
dans  vel  rtibmvi).  The  decline  of  these  stages  is  marked  by  an  infil- 
trated reddened  scaly  skin,  called  E.  squamcsnm ;  and  the  loss  of  elas- 
ticity allows  the  movements  of  the  part  to  tear  open  cracks  or  fissures 
{E.  rimosum').  The  latter  state  of  things  is  that  generally  assumed  in 
the  palms  and  soles,  where  papules  and  vesicles  are  rarely  formed. 
Lastly,  in  very  chi-onic  eczemas  a  warty  outgrowth  may  supervene 
(i?.  verrncosum) .  Eczema  may  be  aaite,  snb-acide,  or  chronic.  Acjite 
eczema  is  not  very  common,  and  Avhon  attacking  the  face  may  simulate 
erysipelas,  fi^om  the  swelling  of  the  lax  tissues,  and  the  intense  burning 
sensation  accompanying  the  evolution  of  vesicles;  the  attack  may  sub- 
side, or  become  chronic,  or  recur.  In  sub-acute  eczema  the  inflammation 
is  less  intense,  and  papules  are  seen  mixed  with  the  vesicles.  Chronicity  is 
a  prominent  feature  of  eczema  in  most  cases,  and  the  patches  do  not  extend 
at  the  periphery  like  erythematous  inflammation,  but  the  papules  and 
vesicles  tend  to  evolve  repeatedly  over  the  same  area.  The  complaint 
occurs  at  all  ages,  and  attacks  all  classes.  It  may  be  localized  to  a  single 
patch  or  be  widespread,  and  it  tends  to  evolve  symmetrically  on  the 
body.  In  infants  and  young  children  the  scalp  and  face  are  the  regions 
nearly  always  attacked,  though  the  inflammation  may  be  more  exten.sive, 
and,  as  already  mentioned,  the  exudation  is  usually  puriform.  In  adults 
the  face  and  extensor  aspects  of  the  limbs  are  fi^equently  involved 
together,  and  in  another  phase  the  large  flexures.  The  squamous  form 
is' met  with  on  the  poll  of  women,  and  on  the  palms  and  soles. 
Occasionally  the  disease  is  very  widespread,  and  the  genitals  are  not 
infrequently  attacked.  The  constitutional  origin  of  eczema  is  not  yet 
placed  on  a  sound  footing,  but  the  lowering  of  the  nutrition  of  the  skin 
leading  to  its  development  is  always  associated  with  some  form  of  debility 
referable  to  one  of  three  conditions,  namely  (a)  a  continued  imperfect  as- 
similation and  elaboration  and  sub-oxidation  of  the  food,  with  deficient 
removal  of  efPete  products,  leading  up  to  the  gouty  state ;  (p)  neuras- 
thenia, as  seen  in  people  of  nervous  temperament  who  are  prostrated  by 
nervous  strain  ;  and  (y)  perhaps  struma. 

Dermatitis  is  a  term  applied  to  catarrhal  inflammations  of  the  skin, 
other  than  true  eczema.  They  are  indistinguishable  to  the  eye  from 
eczema  generally,  but  have  a  different  causation,  and  are  no  more  to 
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be  considered  eczema  than  all  the  serous  effusions  in  the  knee-jomt  are 
to  be  put  down  as  rheumatic.  Thus  dermatitis  may  be  set  up  by  croton 
oil,  mustard,  chrysophanic  acid,  many  plants,  as  the  rhus  or  thapsia,^ 
poisonous  dyes,  as  aniline,  and  other  irritants  ;  the  rubbing  together  of 
moist  secreting  folds  of  skin  about  the  mammfB,  axillaB,  abdomen,  or  nates  ; 
the  action  of  the  solar  rays,  and  so  on.  The  itch-mite  also  excites  an 
inflammation  indistinguishable  in  the  main  from  eczema,  but  this  will 
be  considered  under  parasitic  diseases.  In  bakers,  grocers,  bricklayers, 
and  washerwomen  the  substances  they  respectively  handle  set  up  a 
similar  inflammation.  These  conditions  usually  cease  with  the  removal 
of  the  cause  ;  but  it  is  probable  that  for  these  noxious  agents_  to 
excite  an  inflammation,  it  is  in  many  cases  necessary  that  the  nutrition 
of  the  skin  should  be  first  lowered  by  internal  functional  disturbance. 
In  this  place,  also,  it  will  be  convenient  to  mention  under  the  term 
dermatitis  medicamentosa  the  inflammation  of  the  skin  excited  in  people 
of  special  idiosyncrasies  by  the  ingestion  of  certain  drugs.  Many  of 
these  eruptions  are  very  definite  and  constant,  and  recur  each  time  the 
di'ug  is  exhibited.  Arsenic  induces  a  brown  pigmentation,  urticaria, 
erythematous  blotches,  and  a  peculiar  thickening  (keratosis)  of  the 
palms  and  soles  ;  belladonna,  stramoninm,  and  liyoscyamus  a  more  or  less 
widespread  scarlatiniform  or  morbilliform  i-ash.  The  bromides  excite 
acneiform  eruptions,  which  may  be  confluent  and  crusted  and  pseudo- 
papillomatous  ;  and  also  furuncles.  Chloral  may  bring  out  a  widespread 
scarlatiniform  or  morbilliform  rash,  accompanied  by  much  dyspnoea  and 
palpitation,  and  immediately  excited  by  a  meal  or  alcohol.  Thei-e  is  not 
usually  any  fever.  Copaiba  originates  a  coarse  erythematous  eruption  ; 
often  with  an  urticarial  element  about  it.  The  iodides  produce  an 
acneiform  eruption,  rarely  confluent,  furuncles,  pseudo-bullfB,  ecth}-- 
matous  pustules,  petechial  purpuric  spots,  and  urticaria  ;  opium  and 
morphine,  a  scarlatiniform  rash ;  quinine,  a  rather  coarser  ei"ythematous 
eruption,  accompanied  by  considerable  general  disturbance,  and  vesicukr 
eruptions  ;  and  salicylic  acid  produces  an  erythema. 

Treatment.— In  dermatitis  of  local  or  internal  origin  the  obvious 
indication  is  to  remove  the  cause.  In  eczema  a  careful  investigation 
should  be  made  for  the  existence  of  any  imperfect  assimilation  of  food, 
associated  with  imperfect  digestion  and  elaboration,  plethora  of  the 
chylo-poietic  viscera,  and  deficient  excretion.  The  urine  must  be 
searched  for  evidence  on  these  points,  the  bowels  attended  to,  and  then 
directions  given  as  to  in^egularities  in  the  quantity  and  quality  of  the 
diet ;  or  the  existence  of  any  debilitating  influence,  such  as  sedentary 
habits  or  anxiety,  must  be  sought  for  and  remedied.  Diuretics  are  useful 
to  relieve  the  congested  skin,  and  purgatives  at  the  outset  of  an  attack, 
but  the  latter  must  not  be  continued  too  long  and  overdone.  Alkaline 
remedies  are  needed  where  the  urine  is  high-coloured  and  loaded  Avith 
lithates,  and  in  gouty  conditions.  When  the  functions  are  in  good  order 
the  system  must  be  toned  up  by  quinine,  strychnine,  phosphorus,  ferru- 
ginous tonics,  and  cod-liver  oil.  Ai^senic  is  very  useful  in  many  cases  of 
eczema,  especially  in  the  chi'onic  scaly  forms,  but  it  should  not  be  given 
in  the  acute  stages.  Chrysophanic  acid  and  ichthyol  have  been  recom- 
mended as  internal  remedies  in  chronic  eczema,  but  are  of  little  value. 
In  selecting  a  local  remedy  we  must  recognize  the  stage  and  intensity  of 
the  inflammation,  and  clearly  understand  what  is  required,  anti- 
septicism  being  an  important  aim.  Thus  in  pustular  eczema  iodoform 
will  remove  the  pustular  element.     In  acute  and  subacute  stao-es 
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we  must  soothe.  If  there  is  much  weepiiif?,  we  may  dry  up  the  dis- 
charge by  ab'soi-bent,  astring-ent,  and  antiseptic  dusting  powdei's,  such  as 
starch  and  oxide  of  zinc,  with  a  little  finely  powdered  salicylic  or  boric 
acid.  If  the  Aveeping  does  not  trouble  us,  we  may  dab  on  a  calamine  and 
o.xide  of  zinc  lotion  ;  or  if  that  is  too  drying,  and  consequently  not 
.soothing  enough,  we  may  uselanoline,  benzoated  oxide  of  zinc,  ointment 
of  oleate  of  zinc,  or  bismuth  ointment.  Even  in  chronic  stages  we  must 
always  keep  the  skin  supple.  According  to  the  amount  of  the  infiltra- 
tion, and  the  clironicity,  we  may  select  a  resolvent  and  stimulant  remedy, 
such  as  a  mild  mercurial  salve,  carbolic  ointment  or  oil,  or  tarry  appli- 
cations ;  or  in  inveterate  cases  chi-ysarobin  or  cln-ysophanic  acid  oint- 
ment, or  applications  of  solution  of  potash.  Ichthyol  and  resoi-cin  have 
been  much  employed  as  local  applications  in  certain  forms  of  eczema; 
as  well  as  various  other  remedies,  such  as  lactic  acid,  .salicylic  acid, 
glycerine-gelatines,  and  other  special  combinations  mentioned  in  the 
general  remarks  on  the  treatment  of  skin-diseases.  The  irritation  pre- 
sent often  taxes  all  our  resources,  and  we  mast  alternately  soothe, 
resolve  the  infiltration,  and  lubricate  the  skin.  Scratching  must  be  pre- 
vented, especially  in  children,  by  masking  the  parts  and  padding  the 
hands.  In  obstinately-recurring  eczema,  which  he  regards  as  a  va,so- 
motor  neurosis,  Dr.  Radcliffe  Crocker  has  found  benefit  from  applying 
counter-irritation  in  the  neighbourhood  of  the  vaso-motor  nerves  and 
centres,  according  to  the  region  affected. 

III.  BULLOUS  INFLAMMATIONS. 

In  this  group  are  placed  those  diseases  which  are  characterized  by  a 
superficial  inflammation  of  the  .skin,  and  the  i"apid  exudation  of  a  quantity 
of  serum,  which  collects  under  the  epidermis  in  large  vesicles  and  blebs 
or  bullae.  The  contents  of  the  bullae  are  usually  serous,  but  maj^ 
become  puriform  or  sanguinolent,  and  then  crusting  results,  and  more 
or  less  ulceration  may  occur  as  an  exceptional  circumstance.  Thebullff> 
themselves  are  short-lived,  and  quickly  collapse  or  rupture.  They 
may  be  of  all  sizes,  from  that  of  an  eczema  vesicle  to  that  of  the  palm  of 
the  hand,  and  as  a  rule  they  rise  directly  from  the  surface  without  any 
antecedent  papule  or  swelling.  There  is  not  the  same  general  infiltra- 
tion of  the  skin  as  iu  eczema,  and  usually  not  the  same  irritation.  More- 
ovei',  facts  point  rather  to  a  neurotic  causation  for  these  diseases,  and 
the  evidence  is  very  strong  at  any  rate  for  one  member  of  the  group, 
namel}^,  hei'pes.  It  must,  however,  be  borne  in  mind  that  we  exclude 
from  this  group  .some  other  inflammations  giving  rise  to  bullae,  for 
instance,  the  extreme  forms  of  erythema,  itch,  and  sj^philis. 

Herpes  is  an  acute  non-contagious  disease,  running  a  definite  course, 
in  which  groups  of  vesicles,  rather  larger  than  those  of  eczema,  appear 
on  a  congested  patch  of  the  skin,  one  ormoi'e  incheisin  diameter.  There 
are  usually  several  of  such  patches,  which  evolve  successively.  Two 
main  varieties  exist,  namel}^  H.  facialis  et  prepuiialis ;  and  H.  zoster. 
Herpes  facialis  is  a  symptomatic  eruption,  which  has  a  great  tendency 
to  recur  in  persons  of  a  nervous  temperament,  about  the  mouth,  face, 
and  ears,  when  the  .system  is  febrile,  or  iu  any  Avay  upset  by  a  cold, 
dyspepsia,  or  other  causes.  The  hard  and  soft  palate  may  be  involved, 
as  w-ell  as  the  nasal  mucous  membrane,  and  this  is  more  especially  the 
case  in  the  rare  affection  known  as  H.  iris  of  the  back  of  the  hands, 
ankles,  and  knees,  which  is  only  an  outlying  member  of  the  vesicating 
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^rythemata.  It  is  also  met  with,  and  is  tlien  regarded  as  a  favourable 
prognostic  sign,  in  i^nenmonia.  Similarly  H.  prepidialis  recurs  about 
the'penis  in  gouty  and  neurotic  subjects,  and  may  be  confounded  with  a 
•chancroid.  Herpes  zoster,  zona,  or  the  sUnqles,  is  the  va^i-iety  which  is  more 
distinctly  associated  with  nerve-distribution,  for  the  patches  of  vesicles 
evolve,  for  instance,  around  one  side  of  the  trunk,  in  the  course  of 
distribution  of  an  intercostal  nerve  (fJ.  zoster  intercostaUs).  Though 
most  common  in  this  situation,  it  may  occur  in  association  with  any  nerve, 
:as  over  the  distribution  of  the  first  division  of  the  fifth  (H.  zoster  ophthal- 
micus), and  may  then  be  associated  with  kerato-iritis,  conjunctivitis,  and 
other  lesions.  Several  nerves,  generally  those  in  juxtaposition,  may  be 
involved  simultaneously.  The  eruption  is  often  ushered  in  by  malaise 
and  some  pain  ;  it  runs  a  definite  course  of  from  ten  days  to  several 
weeks  ;  and  disappears  spontaneously,  but  is  apt  in  old  people  to  leave 
neuralgia-,  which  may  be  very  severe.  It  differs  from  H.  facialis  et 
p>reputiaUs  in  that  it  very  rarely  recurs.  JFI.  zoster  is  met  Avith  at  all  ages; 
equally  on  either  side  of  the  body  ;  and  is  said  to  be  more  frequent  in 
spring  and  autumn.  The  evidence  for  its  dependence  on  nerve-irritation 
is  very  strong,  namely,  its  disti^bution  ;  its  occasional  complication  wnth 
disordered  sensation,  paresis,  or  amj^otrophy;  and  the  demonstration 
post-mortem  of  congestion  and  neui-itis,  sometimes  in  the  ganglia,  some- 
times in  the  periphery  of  the  nerve  beyond  the  spinal  ganglia,  and  also 
in  the  posterior  spinal  roots.  It  is  commonly  an  inflammation  of 
peripheric  origin,  arising  either  from  chill  or  some  not  well-ascertained 
■cause;  or  from  pressure  or  irritation  by  an  aneurism,  carious  vertebi'^, 
■or  a  tumour.  Now  and  then  it  occurs  in  cerebral  affections  ;  and  rather 
more  frequently  in  such  cord-lesions  as  myelitis  or  locomotor  ataxy. 

Treatment. — All  that  is  needed  is  to  dust  the  parts  with  starch  and 
zinc  powder ;  or  to  prevent  any  ulceration  and  consequent  scarring  by 
vaseline,  lanoliiie,  or  zinc  ointment;  Avhile  the  parts  are  protected  from 
Tubbing  by  means  of  cotton  wool  or  spongiopiline.  Some  practitioners 
attempt  to  abort  the  eruption  of  herpes  by  such  drugs  as  phosphide  of 
zinc.  Solution  of  cocaine  has  been  used  with  benefit  in  some  cases.  The 
neuralgia  left  after  herpes  is  sometimes  very  obstinate,  and  if  local  se- 
datives prove  futile,  a  blister  over  the  root  of  the  nerve,  and  hypodermic 
injections  of  morphine  are  occasionally  necessary.  Quinine  and  other 
tonics  are  often  of  service. 

Pemphigus  is  a  somewhat  rare,  non-contagious  disease,  mostly  of  a 
■definite  character,  characterized  by  the  foimation  of  isolated  bullte 
arising  rapidly  on  the  skin,  genei^ally  without  any  antecedent  congestive 
swelling,  at  intervals  of  hours  or  days.  The  blebs  ai^e  mostly  dome- 
shaped  and  tense,  and  after  one  or  more  days  collapse,  the  wall  of  the 
bulla  separating  as  a  scale.  The  contents  are  usually  clear  at  first,  but 
may  become  opaque  and  puriform,  or  sanguinolent.  In  size  the  bullae 
vary  gi-eatly,  even  in  the  same  patient,  from  that  of  an  eczema  vesicle 
to  a  pigeon's  or  hen's  egg,  but  the  tiny  vesicles  are  rare,  and  the  bulla? 
commonly  range  from  a  pea  to  a  pigeon's  egg  in  size.  They  may  evolve 
singly  (P.  solitarius),  or  in  successive  crops,  and  then  there  may  be  a 
certain  periodicity  observed;  and  in  distribution  they  may  recur  about 
a  certain  region  or  be  disseminated  widely,  even  on  the  buccal  and 
vaginal  mucous  membi-ane,  and  irregularly  or  in  corytabose  groups  or 
crescents  (Dermatitis  herpetiformis).  In  some  rare  cases  of  universal 
development  the  bulla)  tend  to  be  flaccid,  and  easily  rupture,  a  marked 
■exfoliation  of  thin  crusts  following  {P.  foliaceiis).    As  a  rule  there  is  not 


1.130 


THEORY  AND  PRACIICK  OF  MKDICINK. 


a  great  deal  of  local  irritation,  but  in  some  rai'e  chronic  forms,  with  im 
eruption  of  small  size,  the  bulla)  arise  from  and  alternate  with  intense! v 
itchy  papules  (P.  prnrigtnosus).  The  affection  occurs  at  all  ages.  TliV 
general  symptoms  are  often  little  marked,  but  occasionally  there  is  febrile 
disturbance,  with  evident  debility  and  anremia;  and  the  disease  mav 
i-ecur  with  some  special  condition,  such  as  pregnancy.  In  chroniV 
cases  there  is  general  wasting  and  prostration',  and  a  fatal  terminatio7i 
may  ensue.  The  precise  causes  of  pemphigus  are  obscure,  but  some 
evidence  is  forthcoming  in  support  of  the  generally  received  opinion  of 
its  neurotic  origin.  No  gross  lesions  have,  however,  been  found  in  tho 
nervous  system,  excepting,  it  is  said,  some  parenchymatous  neuritis 
affecting  the  nerves  in  immediate  relation  to  the  bulla?.  Some  difference 
of  opinion  used  to  exist  as  to  the  occurrence  of  an  acute  pemphigus,  in 
which  bulla?  are  rapidly  evolved  in  great  numbers,  and  may  prove  more 
or  less  rapidly  fatal ;  but  the  great  majority  of  cases  are  very  chronic. 
As  a  rule  but  little  difficulty  can  be  pi^esented  in  the  diagnosis,  but  it 
should  be  remembered  that  bulla?  occur  in  erysipelas,  in  the  vesicating 
form  of  erythema,  from  the  ase  of  iodide  of  potassium,  and  in  hereditarv 
infantile  syphilis. 

Treatment. — Locally  the  bullee  should  be  punctured,  and  a  starch  and 
zinc  powder,  or  zinc  ointment  be  applied  to  the  excoriated  surface.  In 
very  widespread  cases  a  more  or  less  continuous  bath  is  required,  or,  at 
any  rate,  a  thorough  lubrication  with  some  bland  antiseptic  oily  lotion. 
Internally  arsenic  acts  like  a  charm  in  a  great  many  cases,  though  net 
in  all ;  where  debility  or  cachexia  exists,  ferruginous  and  mineral  acid 
tonics,  cod-liver  oil,  and  similar  remedies  are  called  for. 

IV.  PUSTULAR  INFLAMMATIONS. 

Pustular  skin-diseases  include  those  in  w^hich  the  inflammation  pro- 
ceeds to  visible  pus-formation  as  an  essential  phenomenon.  We  have- 
already  seen  that  in  eczema  the  exuded  fluid  may  produce  a  vesicle,  which 
viay  become  puriform,  and,  indeed,  all  cutaneous  inflammations  may  be 
attended  with  a  certain  degree  of  pus-formation.  It  is  to  these  pustular- 
phases  of  eczema  and  dermatitis  that  the  old  term  impetigo,  or  eczema 
impetiginodes,  has  been  applied.  We  may  regard  them  as  essentially 
suppurative  forms  of  inflammation,  set  up  by  the  usual  micrococci. 

Impetigo  contagiosa  (Tilbury  Fox)  is  an  affection  especially  pi'one 
to  attack  children,  though  it  may  occur  in  adults  brought  into  contact 
with  such  children,  and  subject  to  the  same  influences.  It  is  usually 
sporadic,  but  occasionally  apparently  epidemic,  in  schools,  streets,  or 
houses.  The  eruption  consists  at  first  of  a  number  of  discrete  vesico- 
pustules,  from  a  split  pea  to  a  fourpenny-piece  in  size,  rapidly  becoming 
more  purulent  and  often  confluent,  and  in  about  a  week  or  ten  days,  if 
not  scratched,  drying  up  into  flat  yellowish  crns"ts,  looking  as  if  stuck 
on.  The  eruption  evolves  spontaneously  in  ci-ops,  or  by  auto-inoculation, 
and  the  affection  may  last  several  weeks,  but  always  seems  to  disappear 
of  its  own  accord.  There  may  be  some  antecedent  febrile  reaction  and 
malaise,  but  usually  such  symptoms  are  but  little  marked.  The  site 
specially  attacked  is  the  face,  but  from  this  part  the  eruption  may 
extend  about  the  ears,  scalp,  hands,  mucous  membrane  of  the  mouth  and 
eyes,  and  occasionally  is  widespread  over  the  body,  something  like 
varicella.  The  inoculability  of  this  affection  is  due  to  vegetable 
organisms,  but  it  must  be  remembered  that  many  kinds  of  pus  when 


PAPULAK  INFLAMMATIONS  OP  THE  SKIN. 


1131 


inoculated  g-ive  rise  to  pustules;  for  example,  the  pustular  inflammation 
set  up  by  pediculi  in  the  head,  the  purulent  catarrh  of  the  ears  aiul  nose 
of  children,  or  the  pus  of  the  vaccine  eruption ;  and  such  eruptions  are 
due  to  local  inoculation.  Such  a  compound  group  has  been  described  as 
porrigo  or  tmpeiigo  contagiosa  at  the  Blackfriars  Skin  Hospital. 

Treatment.— All  that  is  usually  required  is  to  cleanse  away  the 
crusts,  and  anoint  the  sore  places  with  weak  ammoniated  mei'cury 
ointment.  The  eruption  then  rapidly  dies  out.  Various  other  methods 
of  treatment  are  advocated  and  practised. 

Ecthyma  is  characterized  by  the  evolution  of  discrete,  broad,  flat 
pustules,  the  size  of  a  fourpenny-piece  to  a  shilling,  seated  on  a  red- 
dened, elevated,  infiltrated  base.  The  inflammation  is  superficial,  and  but 
rarely  leaves  scars.  The  contents  dry  into  brownish  crusts,  which  fall  off 
in  from  ten  to  fourteen  days,  and  the  red  stains  disclosed  gradually  die 
away.  It  is  really  a  form  of  impetigo  contagiosa  in  Avhich  the  lesions 
have  been  rubbed,  and  occurs  in  scabies,  urticaria  papulosa,  phtheiriasi.*, 
and  other  affections  giving  rise  to  scratching,  followed  by  inoculation. 

Treatment. — The  scabs  must  be  removed,  and  the  sores  dressed  with 
an  antiseptic  ointment,  as  that  of  subacetate  or  carbonate  of  lead,  or 
ammoniated  mercury  ointment.  Occasionally  in  cachectic  cases,  where 
the  reparative  process  is  sluggish,  a  mild  iodoform  or  balsam  of  peru 
salve  is  useful.  An  oleate  of  mercury  ointment  (5  per  cent.)  has  been 
found  beneficial  in  obstinate  cases.  Internall}'',  good  food,  tonics,  and 
cod-liver  oil  are  sometimes  necessary. 

V.    PAPULAR  INFLAMMATIONS. 

In  the  diseases  included  under  this  heading  the  inflammation  is  of  a 
chronic  character,  and  the  eruption  preserves  the  papular  form  through- 
out, with  the  exception  that  in  prurigo  there  is  often  some  attempt  at 
pustulation.  PrHrigo  and  various  forms  of  lichen  are  the  diseases  included 
here.  It  is  necessary  to  offer  a  few  words  of  explanation  with  regard  to 
the  term  lichen.  This  was  formerly  applied  indiscriminately  to  a  variety 
of  cutaneous  diseases,  inflammatory  and  of  other  kinds,  in  which  the 
papule  was  the  predominating  feature.  In  the  more  orderly  arrangement 
adopted  at  present  these  affections  have  been  relegated  to  their  proper 
positions.  Thus  L.  agrius  and  L.  simplex  are  now  described  as  pajiular 
eczema,  L.  tropicus  as  miliaria,  L.  urticatus  as  urticaria  papulosa,  L. 
pilaris  as  keratosis  pilaris.  There  remain  three  chronic  inflammations 
to  which  the  term  is  still  applied. 

^  Ziichen  circumscriptus  vel  circinatus  is  characterized  by  the  forma- 
tion of  per.sjstent,  somewhat  itchy,  small  papules,  which  evolve  in  round 
groups  or  rings.  These  rings  have  a  red  marked  border,  and  clear  or 
stained  centre  ;  they  spread  centrifugally,  and  may  intersect.  They  are 
situated  mostly  on  the  back,  from  the  shoulders  downwards,  and  often 
on  the  chest.  This  disease  must  be  distinguished  from  ringed  forms  of 
tinea  versicolor,  and  is  now  i-egarded  as  a  form  of  seborrhceic  inflam- 
mation. 

Xiichen  scrofulosorum  is  a  chronic  disease  described  by  Hebra,  but  by- 
no-means  yet  recognized  adequately  in  this  countiy  or  America,  and  it"is 
uncommon  here.  It  is  characterized  by  the  development  of  pale  yellowish 
or  red  papules,  the  size  of  pins'  heads,  which  have  a  gi'eat  tendency  to 
a  ringed  or  rounded  grouping.  Some  papules  may  become  crowned  by 
a  little  scale,  and  some  may  inflame  and  take  on  an  acneiforni  aspect. 
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There  is  usually  but  little  itcliing.  The  eruptiou  is  generally  limited  to 
the  trunk,  but  may  extend  to  tlie  upper  parts  of  the  extremities.  Liolien 
scrofulosorum  is  a  disease  of  childhood,  and  is  rare  after  puberty.  A  fea- 
ture to  be  noticed  is  its  very  general  association  with  glandular  and 
spinal  or  hip  disease,  or  with  phthisis.  It  must  not  be  confounded 
with  lichen  circinatus,  or  annular  miliary  syphilide. 

Ziichen  planus  (Wilson)  is  a  somewhat  rare,  non-contagious  disease, 
marked  by  the  development  of  discrete  papules,  accompanied  by  marked 
itching  ;  in  colour  from  lilac  to  deep  purple  ;  in  .shape  flattened,  slightly 
raised,  smooth  and  shiny,  or  covered  with  a  .slight  micaceous  scale,  well- 
defined,  of  angular  outline,  often  Avith  a  central  umbilication ;  in 
diameter  from  one  to  three  lines  ;  tending  to  become  aggregated  into  irre- 
gular patches  and  bands,  by  the  development  of  new  papules  amongst 
the  persistent  older  ones  ;  evolving,  with  a  mai-ked  tendency  to  sym- 
metry, chiefly  over  the  anterior  aspect  of  the  forearm  just  above  the 
wrist,  i-ound  the  waist  and  flanks,  over  the  hips  and  about  the  lower  end 
of  the  vastus  internus,  but  occurring  anywhere  ;  and  frequently  leaving 
on  their  disappearance  a  melasmic  staining  like  a  syphilide.  The  papules 
persist  as  such,  and  show  no  disposition  to  become  eczematous ;  there  is 
never  any  marked  scaling,  and  no  bleeding  points  ai'e  exposed  by  remov- 
ing the  scales,  as  in  psoriasis  ;  nor,  as  in  the  latter  disease,  do  the 
papules  continue  to  enlarge  peripherally  and  form  rings.  Further,  like 
psoriasis  and  the  papular  syphilides,  from  which  the  diagnosis  must  be 
made,  lichen  planus  tends  to  recur.  In  structure  the  papules  apjjroach 
those  of  psoriasis,  so  far  that  they  are  mostly  formed  by  a  hyperplasia 
of  the  epithelium  about  the  sweat-ducts.  In  the  usual  form  of  L. 
planus  here  described  a  comparatively  limited  number  of  pajDules  are 
seen,  but  Hebra  described  an  affection  called  L.  exsudativ2is  ruber,  in 
which  large  tracts  of  skin  are  involved  with  sheets  of  coalesced,  slightly 
scaly  papules.  In  these  severe,  widespread,  and  often  acutely-developed 
forms,  the  papules  lose  somewhat  the  tj'pical  features  de.scribed  above, 
and  become  miliary  and  more  or  less  acuminate.  The  nails  may  be 
involved  ;  the  itching  may  become  intolerable  ;  and  marasmus  may  set 
in.  The  causes  are  unknown,  but  some  attribute  the  complaint  to  a 
neurosis,  and  there  is  reason  to  believe  that  it  is  identical  with  the  pity- 
riasis rubra  pilaris  of  Freuch  authors. 

Treatment.— Only  local  treatment  is  required  for  L.  circinatus.  The 
itching  should  be  alleviated  by  frequent  applications  of  a  soda  and 
glycerine  or  borax  lotion,  and  the  eruption  may  be  removed  by  rubbing 
in  an  antiseptic  ointment,  such  as  thymol  gr.  x  to  .fi  of  lard.  For  L.  scro- 
fulosorum Hebra  recommended  cod-liver  oil  internally  and  externally. 
Arsenic  .should  be  tried  in  L.  planus  and  exsudativus  ruber,  but  is  not 
always  successful  ;  and  then  or  simultaneously  a  toning  up  of  the  system 
should  be  carried  out,  by  ferruginous  preparations,  mineral  acids,  and 
other  tonics.  Rest  and  change  for  an  exhausted  nervous  system  is,  how- 
ever, what  is  really  required.  Locally  the  very  chronic  forms  may  be 
treated,  and  the  itching  relieved,  by  tarry  preparations,  carbolic  acitl, 
mercurial,  and  allied  remedies  :  but  alkaline  baths  and  lotions,  acid 
lotions,  and  lubricating  salves,  .such  as  vaseline  or  lanoline,  are  often 
useful. 

Prurigo  is  a  fairly  common  disease,  characterized  by  the  developtnent 
of  discrete  rounded  papules,  the  size  of  hemp-seeds,  with  a  reddish  tinge 
of  colour,  or  of  the  same  tint  as  the  surrounding  skin,  and  therefore 
often  better  felt  than  seen.    The  papules  are  widely  disseminated  over 
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the  trunk  and  limbs,  and  reach  the  sides  of  the  face  and  scalp,  but  they 
mostly  leave  the  great  flexures  free.  The  itching  is  very  marked,  and  the- 
tops  of  the  papules  are  excoriated  by  scratching,  whilst  the  related  lym- 
phatic glands,  for  example,  those  in  the  groin,  become  indurated.  This 
disea.se  usually  commences  in  childhood,  and  persists  with  some  inter- 
missions, especially  in  summer-time,  throughout  the  greater  part  of  life. 
Consequently,  in  old-standing  cases  the  diagnosis  is  not  so  ranch  from 
scrofula,  as  "it  is  in  milder  cases,  but  from  chronic  eczema,  because  the 
skin  gets  indurated  and  harsh,  and  thickly  sown  with  an  excoriated  and 
slightly  encrusted  eruption,  especially  about  the  legs.  Some  papules  may 
develop  into  abortive  pustules,  more  particularly  in  cachectic  subjects. 
The  cause  of  prurigo  is  obscure,  but  the  subjects  of  it  are  usually  pallid 
and  often  debilitated.  The  inflammatory  papules,  which  are  rarely  red 
and  soft  like  those  in  eczema,  are  formed  by  a  moderate  exudation  of 
cells  and  fluid  into  the  papillaiy  layer,  with  some  secondary  hyperplasia 
of  the  related  epidermic  structures. 

Treatment.— Much  relief  may  be  afforded,  and  the  disease  held  in 
check,  by  means  of  alkaline  and  sulphur  baths,  and  the  inunction  of 
bland  lubricants,  as  vaseline  or  lanoliue,  and  stimulating  salves,  such 
as  those  of  tar,  carbolic  acid,  or  naphthol.  Occasionally  in  children  the 
eruption  disappears  under  treatment,  especially  for  a  time,  but  many 
cases  seem  quite  incurable.  As  regards  internal  remedies,  the  great 
object  is  to  keep  the  general  health  as  perfect  as  possible. 

VI.  SQUAMOUS  INFLAMMATIONS. 

In  this  class  are  grouped  two  dissimilar  affections,  psuriasis  and  pity- 
riasis rubra,  which  are  brought  together  by  reason  of  one  marked  feature 
which  they  have  in  common,  namely,  the  shedding  of  much  epidermis. 
Both  ai-e  characterized  by  an  inflammatory  congestion  of  the  skin  ;  in 
psoi'iasis,  in  circumscribed  spots  and  patches,  and  pi'obably  secondary  to 
epidermic  hyperplasia ;  in  pityriasis  rubra,  primary  and  diffuse.  Both 
are  liable  to  recur,  esjDecially  psoriasis. 

Psoriasis  is  a  chronic,  bilateral  eruption,  frequently  met  with,  and 
characterized  by  the  evolution,  more  or  less  widely  disseminated,  of 
dull  red,  flat,  slightly  raised,  rounded,  and  somewhat  itchy  papules  (not 
polished  and  angulai-  as  in  lichen  planus),  surmounted  by  well-marked 
silvery  scales,  which  are  easily  detached  by  the  nail,  disclosing  hyperaemic 
points.  The  eruption  may  evolve  acutely,  and  disappear  spontaneou,sly  ; 
but  usually  pursues  a  chronic  cour.sc,  by  the  persistence  of  the  old 
papules,  and  the  appearance  of  new  ones.  The  papules  appear  as  dull 
red  circumscribed  elevations,  the  size  of  pins'  heads,  tipped  with  a  scale 
(P.  imnctata).  These  spots  enlarge  centrifugally,  and  the  scales  increase, 
so  that  the  eruption  at  this  stage  has  been  compared  to  drops  of  dried 
mortar  (P.  guttata)  ;  they  continue  to  enlarge  to  the  size  of  a  sixpence  or 
a,  sliilling  (P.  nummularis)  ;  they  ultimately  clear  up  in  the  centre,  and 
flnfilly  form  large  rings  (P.  annularis  vel  circinata),  which  may  intersec;- 
to  form  patterns  (P.  rjyrata  vel  Jigurata) .  The  eruption  may  spread  into  a 
large  thickened  scaly  patch,  often  closely  simulating  a  clu'onic  squamous 
eczema  (P.  diffusa),  especially  when  invetei'ate  and  fissured  and  weep- 
ing from  external  irritation  (P.  invetera  and  eczematenx).  Lastly,  in 
some  children  and  strumous  subjects  pus-cells  mingle  with  tlie  scales, 
and  form  crusts  to  simulate  rupia  (P.  rvpiodes).  Many  of  these  phases 
may  co-exist  on  the  same  patient.    Certain  sites  are  e.specially  prone  to. 
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be  attacked  by  ]).soriasis,  such  as  the  elbows  and  knees,  the  buttocks,  the 
scalp,  and  the  extensor  aspects  of  the  forearms  and  legs,  but  patches 
may  occur  also  widely  over  the  trunk.  Though  usually  widespi-ead,  an 
isolated  patch  may  exist,  which  makes  the  diagnosis  more  difficult. 
Psoriasis  occur.f^  in  both  sexes,  in  all  ranks  of  life,  and  at  any  age,  from 
childhood  upwards.  It  is  extremely  rare  in  infancy,  although  heredity 
is  sometimes  strongly  marked.  The  papules  are  formed  by  a  primary 
hyperpl  asia  ot'  the  lete,  with  enlargement  of  the  papilla3  and  secondary 
congestion,  and  increase  of  imperfectly  formed  cuticle.  The  di.sease  is 
probably  due  to  a  peculiar  moi-bid  tendency  in  the  skin  itself;  and 
although  often  occurring  in  appai'ently  healthy  subjects,  the  eruption 
in  predisposed  subjects  is  excited  by  almost  any  departure  from  a  state 
of  health,  sucli  as  gout,  struma,  dyspepsia,  debility  from  lactation,  or 
pregnancy.  '  The  seasons  of  spring  and  autumn  seem  to  favour  its  out- 
break, and  it  is  especially  prone  to  recur.  The  diagnosis  of  psoi-iasis 
has  niaiiiiy  to  be  made  from  liclien  planus  and  the  scaly  sj^philides,  but 
the  latter  will  be  considered  under  syphilis. 

Treatment. — In  acute  stages  of  psoriasis,  with  active  congestion  of 
the  skin,  soothing  applications,  such  as  watery  compresses,  oily  appli- 
cations, or  alkaline  baths  answer  best,  combined  with  diuretics  and 
laxatives  internally.  In  ordinary  chronic  cases  the  general  rule  is  to 
carefully  sift  out  any  departure  from  health,  should  such  exist,  and 
correct  it ;  and  then  to  exhibit  arsenic,  which  has  a  remarkable  influence 
•over  a  great  number  of  cases.  This  drug  should  be  given  in  increasing 
doses,  carefull}^  watching  its  effects,  and  continued  some  time  after  the 
disappearance  of  the  eruption.  Large  doses  of  iodide  of  potassium  have 
been  recommended  iu  the  treatment  of  psoriasis.  Recently  Byrom 
Bramwell  has  demonstrated  that  dried  thyroid  extract  is  of  great  value. 
The  dose  should  be  5  grains,  gradually  increased  to  15  or  20  grains  a 
day.  The  papules  may  be  got  rid  of  by  the  brisk  infriction  of  various 
stimulant  applications,  chosen  according  to  the  site  involved,  the  sex  and 
age  of  the  patient,  the  chronicity  of  the  eruption,  and  the  extent  of  the 
disease.  It  should  always  be  borne  in  mind  that  these  applications  may 
be  absorbed  when  applied  over  a  large  surface.  We  may  enumerate,  in 
order  of  increasing  efficacy,  mercurial  salves,  thymol,  carbolic  acid, 
naphthol,  tar,  and  chrysai-obin  or  chrysophanic  acid.  Ichthyol  is  also 
employed  as  a  local  application  in  psoriasis. 

Pityriasis  rubra,  or  general  exfoliative  dermatitis  is  a  very  rare 
affection,  which  commences  as  a  reddened  scaly  patch,  and  as  a  rule 
rapidly  involves  the  whole  surface,  so  that  iu  well-marked  cases  a 
striking  appearance  is  produced,  for  the  whole  skin  is  of  deep  I'ed  hue, 
congested,  and  covered  witb  large  membranous  scales,  which  are  cast  off 
in  great  quantities.  The  disease  is  a  chronic  one,  as  a  rule,  though 
occasionally  tending  to  be  acute.  Patients  may  quite  recover,  or  the 
disease  may  end  fatally,  and  be  complicated  by  remittent  fevei-,  albumi- 
nuria, pulmonary  cBdema,  or  mai-asmus.  They  are  extremely  sensitive 
to  cold.  Very  exceptional  cases  of  lichen  ruber,  eczema,  and  pemphigus 
foliaceus  may  be  universal,  and  have  then  to  be  distinguished  from 
pityriasis  I'ubra. 

Treatment. -Locally  bland  emollient  preparations  are  called  for,  such 
as  vaseline,  lanoline,  glycerine  of  starch,  or  linimentum  calcis  applied 
after  a  bath  taken  for  cleanliness.  Internally  the  general  health  mu.st 
be  steadily  toned  up  by  large  doses  of  quinine,  and,  where  tiie  disease  is 
not  too  acute,  by  arsenic,  large  doses  of  iron,  and  such  i-emedies. 
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VII.  DIATHETIC  DISEASES. 

By  this  term  we  understand  diseases  that  ai'e  dcjoendent  on  certain 
persistent  morbid  dispositions  of  the  body,  eithei-  acquired  or  inlierited, 
which  modify  to  a  greater  or  less  extent  all  the  nutritive  processes.  We 
shall  here  nt)tice  only  the  skin-manifestations  of  nypliilis,  its  other,  symp- 
toms and  lesions  having  already  been  described  earlier  in  this  work. 

SypJiilides  or  sijplulitic  shin-eruptions  vary  in  character  somewhat, 
according  as  the  patient  is  the  subject  of  hei'editary  or  acquired 
syphilis. 

Hereditary  Syphilis.  —  A  hullous  sypliUide,  or  so-called  syphllitio 
pemphigm,  is  the  most  precocious  skin-manifestation,  being  frequently 
developed  in  the  last  months  of  intra-uterine  life,  and  therefore  to  be  seen 
on  the  child  at  birth,  or  at  any  rate  it- is  of  very  exceptional  occurrence 
after  the  seventh  to  the  eighteenth  day  (Pai-rot).  The  bullfe  are  developed 
•on  a  more  or  less  infiltrated  base,  and  hence  ecthyma  is  often  simulated. 
The  contents  are  sero-puruleut  and  thick,  and  on  separation  of  the 
crusts  unhealthy  ulcei'ation  may  be  seen.  The  bullae  are  of  all  shape.s 
and  sizes,  from  a  varicella- vesicle  upwards  ;  and  either  discrete,  con- 
fluent, or  in  crescents.  The  sites  selected  are  especially  the  palms  and 
■soles,  the  backs  of  the  fingers  and  toes,  and  neighbouring  parts  of  the 
limbs.    Only  rarely  are  the  bullce  of  wider  distribution. 

The  macular  syphilide  is  the  commonest  eruption,  and  usually  develops  •■ 
-about  the  second  month  of  life  about  the  nates,  backs  of  the  thighs,  and 
genitalia,  as  pinkish  or  coppery  macules,  rounded  or  irregular  in  shape, 
circumscribed  or  more  or  less  diffused,  and  desquamating.  These  patches 
may  extend  widely  over  the  body,  face,  and  upper  extremities,  leaving 
untouched,  however,  the  axillae  and  lateral  parts  of  the  trunk.  Mixed 
with  these  macules,  or  developing  from  them  b}'  the  infiltration  of  the 
cutis,  we  find  raised  papules  of  various  kinds,  as  in  acquired  syphilis, 
■either  small  and  lenticular,  or  larger  and  flattened,  or  discoid  (num- 
mular). The  papules  may  relapse,  and  the}'  now  and  again  assume  the 
ringed  or  crescentic  forms,  simulating  a  chronic  psoriasis.  As  in  the 
adult  also,  these  papules  may  become  variously  modified  by  the  site  ;  thus 
on  the  scalp  they  may  be  eroded  and  crustitial  ;  about  the  anus,  vulva, 
■corners  of  the  mouth,  and  other  moist  situations,  condylomatous  ;  and 
so  on.  In  strumous  and  cachectic  subjects  they  ulcerate.  Parrot 
describes  a  late  lenticular  syphilide,  appearing  at  six  months  old  or  later. 

The  vesicular  and  pustular  syphilide  is  more  frequently  met  with, 
perhaps,  in  hereditary  than  acquired  syphilis,  and  is  as  a  rule  a  compara- 
tively late  manifestation.  The  eruption  may  closely  resemble  that  of 
varicella,  varioloid,  variola,  and  the  general  pustular  eruption  that  occa- 
sionally shows  itself  about  the  eighth  day  afteV  vaccination.  The  fluid 
is  often  collected  on  a  shottjr,  -well-marked  base;  and  the  eruption  is 
•often  multiform.  As  for  other  syphilides,  Mr.  Hutchinson,  in  speaking 
■of  the  rarity  of  late  symmetrical  syphilides,  remarks  that,  "  after  the 
first  year,  indeed,  the  subjects  of  inherited  taint  but  rarely  exhibit  any 
kind  of  skin  disease  whatever  ;  but,  if  they  do,  it  is  almost  always  some 
form  of  ulceration  of  a  rupial,  lupoid,  serpiginous,  or  phagedoenio 
character."' 

Acquired  Syphilis, — The  skin  is  a  structure  specially  prone  to  be 
•attacked  by  the  syphilitic  virus,  and  the  eruptions  induced  ai'e  of  various 
types,  corresponding  pretty  closely  to  the  roseolous,  papular,  squamou.^, 
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vesiculate  pustular,  and  bullous  kinds.  Sjphilides,  as  a  rule,  tend 
to  evolve  slowly;  to  gradually  die  out  spontaneously;  and  to  recui- eithoi- 
according  to  a  similar  or  a  diiferent  type.  Each  of  these  types,  it  must  ho 
pointed  out,  has  its  proper  time  of  appearance  in  the  natural  evolution 
of  the  disease,  thoup^h  the  regular  order  of  things  may  be  occasionallv 
altered  by  various  circumstances.  The  skin-eruptions  seen  early  in  the 
disease  tend  to  be  widely  and  copiously  disseminated  over  the  body,  to 
involve  the  skin  supei-ficially,  and  to  be  symmetrical;  whilst  subsequent 
eruptions  get  less  cojjious,  and  more  and  more  localized  and  asym- 
metrical, until  in  the  tertiary  stages  the  syphilitic  growth  involves  the 
deeper  layers  of  the  skin,  is  localized,  is  present  in  greater  mass  and 
consequently  ulcerates  frequently,  and  exhibits  but  little  tendency  1o 
symmetr}',  though  both  sides  of  the  body  may  be  attacked.  The  macular 
or  erytlieiaatoiis  sypMlidc  has  its  time  of  evolution  first  after  the  indura- 
tion of  the  glands,  and  it  has  a  characteristic  site  about  the  sides  of  tho 
abdomen  and  thorax,  or  all  over  the  trunk,  and  perhaps  the  upper  parts 
of  the  extremities.  The  eruption  consists  of  delicate  rosy  macules,  the 
size  of  the  hnger-nail,  which  evolve  in  crops,  remain  out  from  a  few 
days  to  several  weeks,  and  then  fade  away,  leaving  tawny  stains.  It 
only  itches  when  of  unusually  acute  development.  It  may  be  confounded 
with  any  macular  erythematous  eruption,  such  as  measles^  simple 
roseola,  erythema  multiforme,  or  especially  copaiba  eruption,  but 
corroborative  signs  of  syphilis  are  usually  present  in  the  throat  or  else- 
where. The  papular  syphilides  present  a  wide  diversity  of  appearance. 
They  evolve  in  point  of  time  after  the  roseolous  tyjje,  or  as  the  latter  i.'^ 
declining,  and  they  may  continue  to  recur  year  by  year,  becoming 
more  localized  and  far  less  cojDious.  The  chief  forms  are  as  follows: — 
The  miliary  papular  syphilide,  or  so-called  syphilitic  lichen,  is  characterized 
by  collections  of  conical,  shotty  papules,  the  size  of  a  pin's  head  to  a 
hemp-seed,  in  consequence  of  the  development  of  the  sj-philitic  tissue 
especially  around  the  follicles.  They  tend  to  collect  in  small  groups- 
Large  papules  may  be  present,  and  many  of  the  miliary  papules  may 
become  tipped  with  pus.  A  smaller  kind  of  follicular  syphilide  is 
indistinguishable  in  appearance  from  a  simple  or  scrofulous  lichen. 
The  large  or  lenticular  papular  syphilide,  or  so-called  sijpliilitic  psoriasis, 
is  very  common,  and  consists  of  circular  or  oval,  flattened,  dull- 
red,  indolent  papules,  u.sually  discrete,  but  occasionally  fused  into 
patches,  with  very  few  scales  as  a  rule,  and  in  size  from  a  split  pea  to 
a  sixpence.  Occasionally  the  papules  are  d\?,c-\\ke  {nummular  paptdar 
syphilide),  or  circinate,  especially  about  the  face  ;  or  moderately  scaly,  and 
then  more  closely  i-esembling  ordinary  psoriasis.  The  site  on  which  they 
occur  modifies  their  aspect ;  for  example,  about  the  forehead  and  hairy 
parts  they  become  eroded  and  slightly  crusted  {papulo-crustitial  syphilide), 
in  hairy  parts  often  warty  {vegetating  or  frcimba'sioid)  ;  on  vascular 
mucous  or  muco-cutaneous  and  other  moist  situations,  as  beneath  folds 
of  skin,  in  flexures  of  joints,  interdigital  clefts,  about  the  prepuce  and 
labia,  or  perinamm  and  anus,  they  become  soft,  auto-inoculable  masses, 
exuding  a  viscid  secretion  {mucous  tubercles  or  condylomata  lata)  ;  about 
the  corners  of  the  mouth  and  between  the  toes  they  get  Assured  and 
ulcei-ated  ;  in  the  mouth  thev  are  soddened  and  silvery-looking  (mi<co«.»- 
patches) ;  and,  lastly,  in  the  thick  skin  of  the  palms  and  soles  the  out- 
lines of  the  papules  are  often  lost,  and  the  eruption  closely  simulates 
clironic  eczema  or  psoria.sis.  In  diagnosing  these  papular  syphilides 
from  psoriasis,  it  must  be  remembered  that  syphilis  is  almost  invariably 
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acquired  in  adult  life,  and  in  the  relapses  the  eruption  is  less  symmetri- 
cal and  copious  and  more  localized,  and  may  change  its  type  ;  whereas 
psoriasis  may  evolve  for  the  first  time  at  any  age,  but  often  begins  in 
childhood  and  recurs  throughout  life.  Psoriasis  is  also  often  hereditary, 
whilst  the  papular  syphilides  inherited  do  not  occur  after  the  first 
eighteen  months.  Psoriasis  affects  especially  the  extensor  surfaces  of 
the  limbs,  such  as  the  elbows  and  knees,  also  the  scalp  and  buttocks  ; 
papular  syphilides  favour  rather  the  flexor  surfaces  of  the  limbs  ;  in 
both,  however,  the  eruption  may  encircle  the  limb  or  stud  the  trunk. 
Psoriasis  papules,  arising  as  they  do  from  papillary  hypertrophy,  are, 
as  a  rule,  rather  the  more  elevated,  in  consequence  of  the  notable 
accumulation  of  silvery  scales,  which,  when  detached,  expose  bleeding 
points  ;  syphilitic  papules,  which  are  formed  by  deposition  of  special 
cell-growth,  rarely  have  very  many  scales,  and  there  are  no  bleeding 
points  to  be  seen  unless  the  surface  is  forcibly  injured.  Syphilitic 
papules  frequently  have  a  dull-red,  coppery,  or  raw-ham  tint,  dis- 
tinguishable in  many  cases  from  the  less  sombre  hue  of  psoriasis  ;  and 
again  they  often  present  a  multiformity  of  aspect  in  different  parts  of  the 
body.  It  must  also  be  remembered  that  relapsing  papular  syphilides 
are  sometimes  annular.  In  making  a  diagnosis,  then,  too  much  stress 
must  not  be  laid  on  any  one  character,  but  the  features  and  histoiw  of  the 
eruption  must  be  considered  in  their  totality.  On  the  palms  and  soles  a 
papular  or  relapsing  syphilide  may  occnr  asymmetrically  ;  whilst  eczema 
and  psoriasis  in  these  regions  are  symmetrical,  and  almost  invariably 
associated  with,  disease  elsewhere.  The  papules  of  lichen  planus  are 
frequently  mistaken  for  sypliilis  by  those  not  acquainted  with  their 
peculiar  characteristics.  The  vesicular  syphilide  in  the  acquired  disease 
is  only  a  curiosity.  Pustular  syphilides  are  more  common,  but  still 
rather  rare,  and  they  are  conveniently  arranged  as  follows  : — The  acnei- 
form  syphilide  is  the  pustular  development  of  the  miliary  papular 
eruption,  and  frequently  co-exists  witla  it.  The  shotty,  coppery,  conical 
papules  are  siirmounted  by  a  little  collection  of  pus,  which  dries  into  a 
crust  or  scale,  and  some  pit-like  scars  result.  They  are  wide-spread  at 
first,  but  more  localized  in  relapses,  for  example,  about  the  forehead. 
The  eruption  has  to  be  distinguished  from  acne  cachecticoriim,  acne 
varioliformis,  and  potassium  iodide  acne.  The  varicelliform  and  varioli- 
form syphilides  have  a  somewhat  greater  proportion  of  pus  present,  and 
must  be  distinguished  from  varioloid  and  variola ;  while  some  are  pem- 
phigoid eruptions.  The  impetiginous  and  ecthymatoiis  syphilides  are 
larger,  and  simulate  a  discrete  pustular  dermatitis,  as  from  scabies  and 
phtheiriasis.  A  coppery  infiltrated  base  is  to  be  made  out,  and  in 
cachectic  subjects  considerable  scarring  may  i-esult.  The  early  forms 
are  superficial,  but  the  relajDsing  later  phases  affect  the  skin  moi^e  deeply, 
and  much  crusting  results,  so  that  as  the  ulceration  extends  peripherally, 
adding  fresh  layers  of  crust  from  below,  a  limpet-like  compound  crust 
is  built  up,  of  veiy  characteristic  appearance.  To  this  the  term  rupia 
is  applied.  An  eruption  like  ordinary  pemphigus  has  been  described  in 
acquii'ed  syphilis,  but  is  very  rare  indeed.  Most  bullous  forms  are 
rather  of  an  ecthymatous  type.  There  is  further  a  rare  pigmentary 
syphilide,  closely  simulating  a  small-patterned  leucoderma,  occurring 
about  the  neck  of  women  in  the  secondary  period.  Tuhercular  ov  nodular 
syphilides  are  common  between  the  second  and  seventh  years,  but  after 
that  get  less  frequent.  There  is  usually  a  marked  cachexia  present. 
They  occur  as  more  or  less  rounded,  circumscribed,  firm  or  hard,  pain- 
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loss  and  indolent,  coppery  or  livid  nodules,  involvint?  the  skin  pretty 
deeply,  and  in  size  from  a  pea  to  a  large  bean.  Tliey  may  be  smooth 
and  shining,  or  occasionally  slightly  scaly  or  crusted  over,  and  tliey 
evolve  in  crops  in  the  neighbourhood  of  pre-existing  ones,  which  resolve, 
so  that  they  appear  to  wander.  They  may  be  discrete,  or  grouped  in 
highly  characteristic  crescentic  serpiginous  forms.  They  affect  chiefly 
the  face,  the  bottom  of  the  neck,  and  behind  the  stei-nal  and  gluteal 
regions.  The  nodules  may  break  down  into  ulceration,  and  in  cachectic 
subjects  this  is  deep,  and  may  destroy  the  nose,  for  instance.  In  other 
pai'ts  deforming  cicatricial  bands  result.  In  mass  they  may  clo.sely 
simulate  lupns  vulgaris,  and  the  name  sijpliiliiic  laptis  has  been  applied. 
The  diagnosis  is -sometimes  almost  impossible;  but  as  a  i-ule  lupus 
nodules  are  a  brighter  red  ;  the  apple-jelly-like  appearance  is  detected 
in  the  smaller  ones;  and  the  grouping  does  not  assume  the  reniform 
outline.  Gnmmata  rarely  occur  before  the  third  year,  and  usually  much 
later.  Their  favourite  sites  are  the  scalp,  face,  and  extremities  about 
1  he  joints.  Usually  they  are  few  in  number.  They  are  isolated,  elastic, 
freely  moveable  swellings,  and  circumscribed,  unless  Avhen  involving  a 
]mrt,  such  as  the  lip,  Avliere  the  connective  tissue  is  loose.  The  super- 
iicial  parts  of  the  skin  may  become  gradually  implicated ;  and  an  ulcer, 
with  a  foul,  uneven  base,  and  steep  punch ed-out  edges,  results.  Such 
multiple  ulcers  are  not  uncommon  about  the  upper  third  of  the  leg. 

With  regard  to  the  diagnosis  of  the  syphilides  generally,  it  must  be 
])ointed  out  that,  though  they  present  such  a  diversity  of  form,  they 
have  certain  faznily  characteristics.  Their  slow  evolution  and  indolent 
character  is  associated  with  the  absence  of  mai^ked  itching  as  a  rule.  A 
dull  reddish-brown,  raw-ham,  or  coppery  colour  usually  characterizes 
lhem.  The  eruption  tends  to  be  grouped  in  a  circular  or  crescentic 
manner,  more  especiall}'  in  relapses ;  but  it  must  not  be  forgotten  that 
the  ringed  form  of  eruption  is  seen  in  many  other  skin-affections. 
Syphilides  exhibit  a  polymoi-phism,  that  is,  the  coincidence  of  several 
pliases  of  eruption.    They  also  have  their  favourite  sites. 

Treatment. —  The  constitutional  treatment  for  sj'philis  has  been 
already  considered  in  this  work,  and  we  need  onlj^ refer  here  to  the  local 
measures  requii-ed.  The  er^-thematous  and  widespread  papular  erup- 
tions may  be  treated  by  the  applicatioii  of  dusting  powders ;  or  a  lotion 
of  calamine,  oxide  of  zinc,  and  black-wash.  To  localized  non-ulcerating 
.sj-philides  mild  mercurial  salves  may  be  applied.  Where  ulceration 
exists,  the  crusts  must  be  removed,  and  the  surface  cleansed  and  healed 
by  iodide  of  starch  paste,  iodoform  applications,  mercurial  plaster, 
black-wash,  simple  healing  remedies,  or  local  mercurial  fumigation. 
Condylomata  require  great  cleanliness,  and  dusting  with  calomel,  mixed 
with  magnesia  or  oxide  of  zinc  and  starch.  Eesoi'cin  and  ichthyol  have 
been  recommended  as  useful  ajDplications  for  condylomata. 

VIII.  HYPERTROPHIES  AND  ATROPHIES. 

In  this  class  ai^e  included  those  diseases  which  are  characterized  by  an 
increase  or  diminution  in  the  size,  or  in  the  quantity,  of  the  normal 
elements  of  the  skin.  They  compi'ehend  xeroderma  and  ichthyosis ;  keloid; 
fibroma  and  dermatolysis ;  morphoia  and  scleroderma  ;  callositas ;  clavus  or 
corn;  verruca  or  ivart ;  atrophia  cutis;  and  strvv  et  mncuhv  atrophica?. 
Only  the  more  important  of  these  will  be  considered  here. 
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Ichthyosis  is  a  congenital  strucfcai'al  and  functional  disease  of  the 
skin  ;  presenting  much  diversity  of  appearance  according  to  its  severity ; 
and  involving  the  greater  part  of  the  body,  except,  as  a  rule,  the  great 
flexures,  face,  genitals,  and  palms  and  soles.  Though  to  be  considered 
<5ongenital,  it  does  not  become  apparent  in  the  great  majority  of  cases 
till  after  the  first  few  months  of  life.  In  the  mildest  forms  the  extensor 
fispects  of  the  thighs  and  upper  arms  are  roughened  by  the  plugging  of 
all  the  follicles  by  exuvite — an  appearance  very  similar  to  that  seen  in 
keratosis  pilaris.  In  another  very  mild  phase,  known  as  Xeroderma,  the 
■skin  generally  is  dry  and  harsh,  shiny  or  roughened,  and  dirty-looking 
from  the  absence  of  sebaceous  and  sweat  seci-etions.  This  condition  is 
■worse  in  cold  weather,  and  when  inflamed  simulates  an  eczema.  In  a 
somewhat  exaggerated  condition  of  this  form  the  cuticular  scales  are 
parcelled  out  in  little  lozenge-shaped  areas,  and  these  plates  show  a 
tendency  to  adhere  only  by  their  centx'al  parts.  In  more  severe  cases 
the  skin  gets  thickened,  and  the  plates  more  and  more  deej)ly  mai'ked 
out,  and  like  mother-o'-jjearl  (Ichthyosis  nacree  vel  nitidia).  When  the 
papillae  are  much  enlarged  there  is  a  considerable  accumulation  of 
Tagged  epithelium,  and  probably  entangled  inspissated  sebum  and  much 
dirt,  so  that  large  horny  or  mudlike  masses  may  project  from  the  skin, 
find  to  these  various  phases  the  terms  I.  cornea,  hystrlx,  and  hystricimus 
bave  been  applied.  Most  fanciful  names  have  been  applied  in  popular 
language,  such  as  man-fish,  porcupine-man,  serpent-skin,  etc.  Ichthyosis 
is  often  hei'editary  ;  it  persists  throughout  life ;  and  is  incurable.  It 
may,  however,  be  much  ameliorated,  and  ke^Dt  in  check. 

Treatment. — In  mild  forms  of  ichthyosis  the  inunction  of  lubricants, 
such  as  vaseline  or  lanoline,  glycerine  of  starch,  or  glycerine  and  water, 
suffices.  Ill  cases  where  much  epithelial  and  other  debris  accumulate, 
the  masses  must  be  removed  by  prolonged  alkaline  baths  or  strong 
a,lkaline  lotions,  and  then  oily  substances  or  mild  stimulants  applied 
beneath. 

Fibroma  or  Molluscum  fibrosum  is  an  affection  of  the  skin  in  which 
there  is  a  special  tendency  for  the  connective  tissue  to  hypertrophy  and 
-outgrow.    There  is  some  doubt  as  to  whether  the  connective  tissue 
ai-ound  the  sebaceous  glands  or  the  nerves  is  not  specially  involved. 
The  growths  commence  as  little  soft  tumours,  and  as  they  increase 
^assume  all  sorts  of  shapes,  and  grow  to  a  large  size.    They  may  be 
sessile  or  pedunculated,  smooth  or  corrugated,  flaccid  or  tense  and  elastic, 
^lormal  in  colour  or  livid  or  darkly  pigmented.   Old  growths  may  ulcerate. 
When  single  they  usually  come  under  the  care  of  the  surgeon  ;  but  occa- 
sionally they  develop  in  crops  and  in  large  numbers  over  the  body. 
Cases  of  the  latter  class  begin  early  in  life  and  progress,  and  the  subjects 
often  have  a  stunted  mental  and  physical  development.     Fibroma  has 
been  noticed  in  several  members,  and  in  several  generations  of  a  family. 
The  tumours  consist  of  fibrous  tissue  in  various  stages  of  active  develop- 
ment and  conden.sation. 

Treatment. — The  evolution  of  these  growths  cannot  be  prevented 
but  if  a  tumour  is  a  source  of  annoyance  it  may  be  removed  by  the  knife 
or  by  ligature. 

Fibroma  Pendulum  or  Dermatolysis  is  a  closely  allied  and  often 
associated  affection,  in  which,  however,  the  whole  thickness  of  the  skin 
hypertrophies  and  hangs  in  folds. 

Scleroderma  and  Morphaea  are  here  classed  together,  because  in  this 
•  country  they  are  believed  to  be  respectively  the  diffuse  and  the  circuni- 
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scribed  form  of  tlie  same  affection.  To  understand  the  different  phases 
of  the  disease,  it  is  necessary  to  appreciate  the  fact  that  a  process  of 
atrophy  of  the  connective  tissue  and  other  structures  may  take  place- 
from  the  outset,  or  may  follow  varying  degrees  of  hyperplasia.  These 
changes  disturb  the  vascular  supply,  the  pigmentation,  and  the  nerve 
functions  of  the  affected  parts.  Morplwici,  in  its  most  typical  aspect,  com- 
mences as  a  circumscribed  pigmented  or  rosy  macule,  in  size  from  that 
of  a  finger-nail  to  the  palm  of  the  hand.  The  skin  of  this  patch  becomes, 
gradually  denser,  from  the  increase  and  condensation  of  connective 
tissue ;  often  somewhat  depressed,  until  it  cannot  be  pinched  up ;  and 
paler,  whilst  enlarged  venules  are  seen  to  course  here  and  there,  and  the 
white  alabaster-looking  centime  is  surrounded  by  a  delicate  lilac  halo  of 
congestion  {M.  lardacea).  This  condensation  of  tissue  interferes  further 
with  the  already-disordered  nutrition  of  the  part,  and  the  cuticle  some- 
times tends  to  separate.  There  is  more  or  less  anaesthesia,  with  cessation 
of  sweat  and  sebaceous  secretion,  and  blanching  or  absence  of  hair. 
Occasionally  the  hyperplasia  of  connective  tissue  is  sufficient  to  raise 
the  part  up  into  nodules  and  large  lumps  (M.  iuberosa).  These  hyper- 
trophic phases  may  be  succeeded  by  an  atrophic  process  (M.  atrophica)  ; 
or  the  atrophy  may  be  the  chief  feature  from  the  first,  and  then  a  shiny, 
smooth,  shrunken,  circumscribed  area  of  skin  presents  itself.  Very 
considerable  pigraent-disoi-der  often  exists.  There  may  be  only  a  single 
morphoea  patch  ;  or  several  or  considerable  numbers  arising  in  succession 
over  the  body,  and  more  or  less  confluent,  thus  approaching  the  scleroder- 
matous condition.  They  tend  to  assume  the  rounded  form,  but  often  are- 
ii'regular  in  shape,  or  in  the  form  of  bands.  The  sites  mostly  affected 
are  the  base  of  the  neck  and  adjoining  portions  of  the  thorax,  the  sub- 
mammary regions  and  abdomen,  the  forehead,  and  the  proximal  segments 
of  the  extremities.  Morphoea  occurs  mostly  in  the  young  or  in  early  middle 
life,  and  in  females.  Often  no  cause  can  be  made  out,  but  many  cases 
are  associated  with  marked  debility,  and  various  circumstances  point  to 
a  neurotic  origin  ;  for  instance,  the  occasionally  marked  relation  between 
the  distribution  of  the  patches  and  of  cutaneous  nerves,  as  in  morphoea  and 
herpes  of  the  fii^st  division  of  the  fifth  nerve.  Scleroderma,  or  "the  hide- 
bound disease,"  is  still  rarer  than  morphoea,  and  differs  from  the  latter 
in  being  characterized  by  the  diffuse  symmetrical  hardening  and  stiffen- 
ing of  a  large  surface,  so  that  the  skin  feels  cold,  shrunken,  and 
tightened  on  the  underlying  parts.  It  is  sought  in  England  to  connect  the 
morphoea,  in  which  one  cii'cumscribed  patch  appears,  with  scleroderma, 
in  which  the  whole  body  is  involved.  In  the  diffuse  forms  the  atrophic 
process  is  predominant.  Scleroderma  may  set  in  acutely  after  a  chill  or 
an  attack  of  rheumatism,  and  rapidly  involve  the  greater  part  of  the 
body,  especially  the  upper  portion,  which  is  usually  first  attacked,  or  it 
may  affect  only  a  limited  region,  as  the  hands  and  forearms  or  lower 
extremities  ;  but  at  other  times  it  has  an  insidious  onset,  and  chronic 
course.-  It  usiially  begins  in  the  situations  just  mentioned,  or  about  the 
7iape  of  the  neck.  As  in  morphoea,  the  subcutaneous  tissues  and  even 
the  bones  may  be  involved  in  the  disturbance  of  nutrition.  Much 
deformity  may  I'esult  from  the  drawing  down  and  fixing  of  the  eyelids 
and  lips,  and  the  impairment  of  motion  about  the  joints.  Scleroderma 
occurs  most  frequently  in  young  and  middle-aged  women ;  and  tends  as 
a  rule  to  disappear  spontaneous!}',  like  morphoea,  after  a  number  of 
years.  Sclerema  neonatorum  is  a  somewhat  similar-looking,  though 
probabl}^  distinct  generalized  affection,  occuring  in  newly-born  children,. 
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and  ending  fatally  as  a  rule.  It  seems  to  be  dae  to  a  setting  of  tlie  fat, 
and  a  peculiar  kind  of  oedema.  .  ■■    ,     i.,  •  x 

Treatment.— The  patient  should  be  made  to  live  under  the  healthiest 
possible  conditions.  Internally  cod-liver  oil,  ferruginous  and  mineral 
acid  tonics,  phosphorus,  and  strychnine  are  called  for  ;  whilst  externally 
Turkish  baths  or  warm  bathing,  with  shampooing,  the  infrictiou  of 
bland  oils,  and  the  continuous  current  do  most  good  in  restoring  the 

nutrition.  _  . 

Atrophia  cutis  occurs  as  a  secondary  condition  in  many  affections,  such 
as  syphilis,  and  alopecia  areata  ;  but,  with  the  exception  of  senile  atrophy, 
in  which  the  loss  of  the  subcutaneous  fat  brings  about  a  wrinkled 
shrivelled  condition,  it  is  rare  as  a  primary  change.  It  would  seem  to 
be  primary,  however,  in  some  cases  of  morphoea.  There  is,  further,  a 
rare  affection  occurring  in  lanceolate  stripes  and  rounded  spots,  closely 
simulating  the  lines  of  pregnancy,  and  named  linear  and  muscular 
atrophy.  It  occurs  in  groups  and  parallel  lines,  chiefly  about  the  hips 
and  thighs,  the  axilliB  and  upper  arms,  and  above  the  knees.  The 
affected  parts  are  depressed,  livid,  or  like  mother-o'-pearl,  glistening 
and  smooth,  or  reticulated.  A  primary  hypersemic  stage  has  been 
described.  The  cause  of  the  condition  is  over-distension  of  the  skin  in 
almost  all  cases. 

IX.  HEW  FORMATIONS. 

Under  this  heading  are  included  the  heterologous  neoplasmata  of  tbe 
skin,  namely,  cancer,  rodent  ulcer,  sarcoma,  lymphadenoma,  and  lupus. 
These  diseases  are  all  chronic,  and  the  newly-formed  tissue  has  a  constant 
tendency  to  invade  fresh  regions,  to  break  down  into  ulceration,  and  in 
most  cases  ultimately  to  destroy  life.  We  shall  only  discuss  here  lupus, 
as  the  others  come  within  the  province  of  surgical  works. 

Xiupus  vulgaris  is  a  non-contagious,  chronic,  probably  non-hereditary 
disease  of  the  skin  and  some  adjoining  mucous  membranes,  characterized 
by  the  formation  of  a  new  small-celled  growth  in  the  meshes  of  the  cutis, 
resembling  tliat  of  syphilis  and  le^aros}^,  tending  to  spread  peripherally, 
but  not  very  deeply,  by  infection  of  neighbouring  cells,  and  to  undergo 
an  atrophic  or  destructive  process,  leaving  scars.  Lupus  is  now  believed 
to  be  a  form  of  tuberculosis,  and  tubercle  bacilli  have  been  found  in 
connection  with  it.  Lupus  erythematosus,  which  Kaposi  regards 
leather  as  an  inflammatory  affection,  is  quite  a  distinct  disease  from 
L.  vulgaris.  Lupus  most  frequently  attacks  females ;  is  associated 
with  evident  signs  of  struma  in  a  great  many  cases ;  and  generally  the 
subjects  of  it  have  an  enfeebled  con.stitution  and  a  bad  circulation. 
Lupus  vulgaris  develops,  as  a  rule,  in  childhood  or  youth  ;  whilst  the 
rarer  L.  erythematosus  commences  later,  namely,  in  early  adult  life. 
Lupus  erytheynatosits  and  L.  sebaceus  or  acneiform  lupus  may  have  an 
insidious  beginning  as  a  local  seborrhoea,  or  apparently  a  patch  of 
erythema.  The  peculiar  feature  is  that  the  red,  raised,  spreading  border 
is  studded  with  the  dilated  openings  of  the  sebaceous  ducts  ;  which  in 
their  turn  are  plugged  with  epithelial  debris  and  inspissated  sebum; 
whilst  the  older  central  parts  of  the  patch  atrophy  and  leave  faint 
scars.  Such  patches  may  be  few  in  number,  reach  a  considerable  size, 
and  fuse  together  to  cover  a  large  area.  In  rarer  cases  ^mailer  disc-\\k.Q 
patches  develop,  often  in  great  numbers,  and  sometimes  acutely.  L. 
erythematosus  occurs  with  especial  frequency  about  the  face,  eai^s,  scalp, 
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hands,  and  genitals ;  more  rarely  on  the  feet;  and  occasionally  more 
T\'idely.  Over  the  cheeks  and  nose  a  very  characteristic  fusing  of  patches 
takes  place,  to  form  what  is  known  as  "  buttei'fly  lupus."  L.  vulgaris 
presents  itself  in  many  aspects.  The  mildest  form  is  a  chronic  erythema- 
hke  spreading  eruption,  which  has  a  dry,  gelatinous  aspect,  and  atrophies 
in  the  centre.  It  occurs  on  regions  similar  to  those  affected  in  L.  erythe- 
matosus, except  the  scalp,  and  is  almost  indistinguishable  from  the 
latter  disease,  save  for  the  absence  of  implication  of  the  glands.  L.  vul- 
garis more  commonly  makes  its  appearance,  however,  as  little,  semi- 
transparent,  grey,  glistening,  soft  nodules,  embedded  in  the  skin.  They 
have  a  close  resemblance,  in  appearance  and  structure,  to  true  miliary 
tubercles,^  but  do  not  undergo  the  same  early  caseation.  The  "  tubejx'les  '' 
grow  in  size,  or  become  confluent,  so  as  to  form  larger  red  nodules,  and 
then  the  jelly-like  aspect  is  generally  masked  by  the  congestion  present. 
The  surface  then  becomes  glazed  and  wrinkled,  and  it  exfoliates 
(L.  eccfoIiaHvits) .  In  chronic  cases  the  skin  is  occupied  by  much  lumpy 
growth,  which  projects  very  considerably  above  the  surface,  or  the 
patch,  like  other  chronically  congested  areas,  is  the  seat  of  papillary 
hypertrophy  (L.  liypertrophiais).  Where  the  new  growth  is  in  any 
quantity  it  tends  to  break  down  into  ulceration  {L.  exulcerans  or  exedens, 
as  distinguished  from  L.  Jion-execlens) .  The  ulceration  does  not  tend  to 
go  deeply  like  rodent  ulcer,  except  in  rare  cachectic  cases,  but  in  severe 
cases  the  cartilages  of  the  nose  and  ears  may  be  destroyed,  very  exten- 
sive and  deforming  cicatrices  being  left.  Lupus  spreads  in  a  char- 
acteristic chronic  way,  by  the  formation  of  fresh  nodules  of  new  growth 
at  the  periphery,  whilst  the  central  older  parts  atrophy,  often  without 
ulceration,  and  leave  a  scar.  Consequently  the  serpiginous  form 
assumed  reminds  one  strongl^y  of  the  tubercular  syphiJides.  Where 
alceration  occurs  in  these  spreading  forms  the  ulcer  is  covered  by  a 
ci'ust,  and  advances  pari  passii  with  the  new  growth.  The  erythema- 
like forms  of  lupus  manifestly  have  to  be  distinguished  from  chronic 
forms  of  erj'thema,  and  mild  inflammations,  such  as  tinea  circinata, 
seborrhoea,  etc.  The  implication  of  the  sebaceous  glands,  and  the 
atrophic  process,  however,  are  very  characteristic.  Lupus  vulgaris  has 
to  be  carefully  distinguished  from  tubercular  syphilis,  but  the  diagnosis 
is  not  difficult  as  a  rule. 

Treatment. — Soothing  applications,  such  as  vaseline,  oxide  of  zinc 
and  calamine  lotion,  or  oleate  of  zinc  or  bismuth,  should  be  employed  in 
lupus  erj-thematosus,  especially  when  it  is  actively  spreading.  If  these 
fail,  collodion  or  solution  of  subacetate  of  lead  may  be  painted  on,  and 
when  quiescent,  many  practitioners  recommend  the  application  of  resol- 
vents and  stimulating  remedies,  such  as  iodine,  mercurial  plaster,  soft 
soap,  or  tar.  A  mixture  of  egg  and  vinegar,  or  one  of  salicylic  acid,  pyro- 
gallic  acid,  and  flexible  collodion,  have  also  been  well-spoken  of.  Finally, 
scarification  is  resorted  to  occasionally.  In  lupus  vulgai-is  also  soothing 
measures  are  called  for  in  irritable  and  active  phases  of  the  disease; 
but  when  quiet  the  soft  nodules  should  be  removed  or  destroyed  by 
means  of  a  sharp  spoon,  gouging  with  nitrate  of  silver  points,  or  the 
galvano-oautery.  When  not  too  extensive  excision  and  Thiersch  grafting 
may  be  practised.  A  variety  of  caustics  and  resolvents  are  also  used. 
Among  special  remedies  advocated  as  local  applications  may  be  mention  ed 
perchloride  of.  mercury,  lactic  acid,  a  combination  of  salicylic  acid  and 
creasote,  ichthyol,  and  the  application  of  cold  by  means  of  ice,  in  order 
to  check  the  growth  of  bacilli.    Cocaine  may  be  used  before  and  after 
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operations,  to  allav  pain.  If  there  is  mach  foul  ulceration,  it  may  be 
cleansed  with  iodide  of  starch  paste.  Internally  cod-liver  oil  often 
effects  wonders,  and  effoi-ts  must  be  made  to  build  up  the  health  lu 
every  wav  possible.  The  internal  administration  of  iodoform  has  been 
advocated  in  certain  forms  of  lupus.  The  subcutaneous  injection  of 
tuberculin  has  had  a  remarkable  effect  in  some  cases  of  lupus,  and  is 
still  practised. 

X.  PIGMENTARY  CHANGES. 

Melanoderma,  melanopathia,  or  melasma,  are  names  used  at  one  time 
or  another  to  denote  a  state  of  increase  of  pigment  in  the  skin.  An 
increased  deposition  of  pigment  occurs  in  a  variety  of  conditions.  Thus 
it  very' commonly  follows  any  continued  hyperasmia  of  the  skin,  as  after 
long  exposure  to  the  sun  or  to  fire  ;  and  is  especially  prone  to  ensue 
in  the  erythematous  inflammations,  in  syphilides,  and  in  lichen  planus. 
It  occurs  physiologically  in  pregnancy  and  during  menstruation  ;  and  in 
cachectic  individuals  suffering  from  phthisis  and  cancer.  It  is  seen  about 
the  forehead  and  temples  of  debilitated  women  (chloasma  uterinum  et 
gravidarum);  and  follows  occasionally  a  persistent  phrheiriasis  (so-called 
"  vagabond's  disease  ").  The  well-known  ephilides  or  freckles  are  usually 
excited  by  the  sun's  rays,  but  not  invariably.  In  some  affections,  in 
which  the  nerves  ai"e  involved,  pigmentation  is  seen,  as  in  leprosy  and 
the  circumscribed  and  diffuse  forms  of  scleroderma.  This  brings  us  to 
notice  that  cases  are  on  record  in  which  intense  pigmentation  has 
followed  a  great  fright  and  mental  trouble.  Other  cases  of  widespread 
or  universal  pigmentation  occur  without  any  assignable  cause.  In  such 
cases  a  careful  study  must  be  made,  to  exclude,  if  possible,  disease  of 
the  supra-renal  capsules  and  neighbouring  sympathetic  nerves  (see 
Addison's  disease). 

I.eucoderma  or  leucopathia  is  another  disturbance  of  pigmentation  of 
unknown  causation.  Here  there  is  not  only  increased  deposition  of  pig- 
ment, but  simultaneously  a  removal  of  pigment  from  circumscribed 
well-defined  oval  areas,  producing  a  very  striking  appearance.  It  occurs 
at  almost  any  age,  from  advanced  childhood  upwards,  and  in  either  sex, 
and  is  usually  very  wide.spread,  with  a  tendency  to  symmetry.  The  skin 
itself  is  structurally  unaffected,  and  its  functions  are  probably  normal. 
Brunettes  are  specially  subject  to  these  changes,  which  are  seen  in  spai'e 
and  often  debilitated  people. 

XI.  NEUROTIC  AFFECTIONS. 

Hypercesthesia,  anaesthesia,  and  other  disorders  of  cutaneous  sensation 
have  been  alread}^  discussed,  and  we  need  only  refer  here  to  pruritus. 

Pruritus,  oi'  the  sensation  of  itching,  must  not  be  confounded  with 
the  disease  prurigo.  It  is  a  frequent  accompaniment  of  skin-diseases, 
especially  where  there  is  infiltration  about  the  nerves,  as  in  eczema;  or 
external  irritation,  as  from  lice  or  the  itch-mite.  It  is  met  with  also 
in  a  general  and  most  intense  form  in  some  neurotic  states  not  well 
undei'stood  ;  and  locally  about  the  vulva  or  anus,  from  gout,  in-itatino- 
discharges  (diabetes),  thread-worms,  or  venous  congestion  (htemor- 
rhoids). 
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Treatment.— This  will  be  as  various  as  the  cause  of  the  itching,  i 
which  must  be  removed,  if  possible.    Lubricants  to  soften  harsh  skin  •  I 
sedatives,  as  hydrocyanic  acid  ;  stimulants  to  resolve  infiltration  ;  and 
alkalies  are  chiefly  useful  in  relieving  this  symptom.    Cocaine  is  a  ' 
valuable  sedative  in  many  cases  ;  as  well  as  various  soothing  powders, 
vaseline  or  lanoliue,  or  applications  containing  salicylic  acid,  boric  acid^ 
or  carbolic  acid  in  certain  local  forms  of  pruritus.  '  * 

I 

XII.  PARASITIC  DISEASES.  i 

This  class  includes  all  the  affections  produced  by  the  various  animal  and 
vegetable  parasites  that  infest  the  human  skin.    We  shall  therefore  ; 
have  to  describe,  firstly,  dermatozoic  affections,  namely,  phtheiriasis,  and 
scabies,  merely  mentioning  hag  and  flea-ervptions  ;  and,  secondly,  derma-  ' 
tophytie  diseases,  including  tinea  favosa,  iinea  irichophytina,  and  tinea  ^ 
versicolm\  .  j 

I.  Dermatozoic. — Phtheiriasis,  pediculosis,  or  lousiness  is  the  condition  ' 
dae  to  the  presence  of  pediculi  or  lice  about  the  body.    Three  different  *] 
species  infest  the  human  subject— the  P.  caioitis,  the  P.  vestimenti  vel 
cjrporis,  and  the  P.  pubis.    These  creatures  are  furnished  with  powerful  ' 
legs,  and  a  proboscis  by  w  hich  they  siick  up  blood  from  the  skin,  and  so 
set  up  irritation  and  various  forms  of  eruption.    The  P.  capitis  inhabits 
the  hairj''  scalp,  especially  the  occipital  region  in  children  and  young  j 
females,  and  sets  up  a  iDustalar  dermatitis,  formerly  called  impetigo,  * 
with  consequent  enlargement  of  the  related  glands.    The  P.  pubis  or 
crab-louse  is  mostly  localized  to  the  ]iubic  hair,  but  in  some  long-stand- 
ing cases  may  be  found  clinging  to  the  hair  of  the  armpits,  trunk,  and 
limbs,  and  even  to  the  eyelashes  and  eyebrows.    It  causes  unbearable  i 
iri'itation,  but  little  infiammation  as  a  rule.    The  P.  vestimenti  vel  * 
corporis  infests  the  trunk  and  clothes  of  pei'sons,  especially  of  those  3 
somewhat  advanced   in  years  and  of  debauched  habits.     The  real  I 
habitat  of  the  parasite  is  the  clothes,  especially  the  seams  and  folds,  so  | 
that  the  irritation  will  always  be  found  worse  on  those  parts  of  the  bod}' 
where  the  clothes  press,  as  about  the  shoulders  and  waist.    The  louse 
inserts  its  proboscis  deep  into  a  follicle,  and  thence  a  little  blood  wells 
up  to  form  a  tiny  crust,  whilst  a  transient  hyperasmic  papule  or  urti- 
carial wheal  forms  around.    The  irritation  induces  determined  scratch- 
ing, so  that  many  papules  are  excox'iated,  and  broad  linear  excoriations 
are  frequent.    In  cachectic  subjects  ecthymatous  pustules  foi-m,  and  j 
pigTnentation  may  follow  in  old-standing  cases.    This  disease,  once 
called  prurigo  senilis,  must  not  be  confounded  with  true  prui'igo.  - 

Treatment.— Locally  mercuinal  poAvders,  lotions,  or  ointments,  saba- 
dilla,  staphisagria,  sulphur,  and  carbolic  acid  are  very  effectual.    For  ' 
the  hairy  scalp  crude  kerosene  oil,  or  two  grains  of  perchloride  of  | 
mercury  dissolved  in  an  ounce  of  dilute  acetic  acid,  or  cai-bolic  acid  jj 
lotion  1  in  40  destroy  the  lice  and  the  nits  also.    When  this  has  been  | 
effected,  soothing  salves  must  be  applied  to  allaj^  any  inflammation.  For  i 
pediculi  pubis  vinegar,  ether,  and  the  ether-spray  have  been  found 
efficacious.    A  corrosive  sublimate  bath,  of  about  half  an  ounce  to 
thirty  gallons  of  water,  is  also  said  to  act  very  efficiently  in  killing  all  j 
the  pediculi.    Infected  clothes  must  be  heated  to  at  least  200°F.  ] 
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Scabies,  or  the  Itch,  is  a  disease  due  to  the  presence  on  and  in  the 
•skin  of  a  minute  parasite,  known  as  the  acarus  scabiei  or  %tcli-mite, 
which  is  just  visible  to  the  naked  eye  as  a  white  speck.  The  male  is 
the  smaller,  and  is  a  wanderer  on  the  surface  ;  whilst  the  larger  impreg- 
nated female  tunnels  her  way  between  the  epidermic  layers,  and  there 
lays  at  intervals  twenty  or  more  eggs,  and  finally  ensconces  herself 
■beneath  a  little  eminence  or  vesicle  at  the  end  of  the  tunnel  or  ciimculus, 
which  looks  like  a  miniature  mole-run.  These  cuniculi  are  linear 
tortuous  elevations,  a  few  lines  long,  and  present  black  dots  at  intervals. 
The  eggs  hatch  in  from  five  to  fourteen  days,  and  the  young  repeat 
their  parents'  history.  Besides  these  pathognomonic  cuniculi,  the  itch 
insect  excites  intense  itching,  increased  at  night,  both  at  the  seat  of 
burrowing  and  sympathetically  over  a  wider  area ;  as  well  as  various 
degrees  of  dermatitis,  indistinguishable  from  eczema,  ecthyma,  boils, 
tin'd  urticai-ia.  The  amount  and  severity  of  these  eruptions  depend  on 
the  age  and  state  of  health  of  the  patient,  and  the  duration  of  the 
disease.  The  acarus  favours  the  buttocks  and  feet  of  babies ;  the 
thighs,  abdomen,  and  hands  (if  not  constantly  washed)  of  adults, 
and  in  addition  the  region  about  the  mammoe  and  axillse  of  females. 
The  face  is  very  rarely  involved.  The  complaint  is  of  course 
highly  contagious.  It  must  be  distinguished  from  chronic  eczema, 
prurigo,  and  phtheiriasis  at  all  ages  ;  and  in  children  also  from  urticaria 
papulosa. 

Treatment. — The  first  thing  to  be  done  is  to  order  a  prolonged  warm 
bath,  with  a  thorough  scrubbing  with  soap,  in  order  to  open  up  all  the 
tunnels,  and  then  the  ivJiole  body  should  be  dressed  night  and  morning, 
for  three  or  four  days,  with  some  parasiticide  ointment,  such  as  a  mild 
sulphur  ointment.  After  the  second  bath  the  patient  will  be  cured. 
In  liospital  practice  a  stronger  parasiticide  is  often  used,  or  the  sulphur- 
bath,  and  the  cure  completed  in  one  visit.  The  balsam  of  Peru  and 
styrax,  and  mild  mercurial  salves  are  very  efficient,  and  any  of  these 
may  be  used  with  a  preliminary  bath.  Various  other  remedies  are 
recommended,  such  as  hyposulphite  of  sodium,  and  naphthol.  The  last 
is  one  of  the  best  remedies  for  children,  and  where  there  is  an  irritable 
skin.  When  the  acari  and  their  eggs  are  killed  and  removed,  soothing- 
measures  should  be  adopted,  in  order  to  control  any  inflammation 
present. 

II.  Dermatophytic. — The  natural  history  of  i.he  several  moulds  or 
fungi  which  flourish  on  the  human  skin,  and  their  relationship  to  one 
another,  is  not  yet  placed  on  a  sure  basis,  but  the  three  here  considered 
seem  to  be  distinct. 

Tinea  favosa  or  Favus  is  veiy  rare  now  in  England,  and  when  seen 
is  generally  met  with  in  foreigners.  It  is,  however,  somewhat  com- 
moner in  Ireland  and  Glasgow.  It  is  a  disease  of  dirty,  ill-nourished 
■children;  but  as  it  is  very  inveterate,  it  is  sometimes  met  with  in 
adults. 

Favus  is  characterized  by  the  development  of  a  fungus  (Achorion 
Sdidnleinii),  leather  larger  on  the  average  than  the  ti'ichophyton,  com- 
posed of  spores  and  branched  and  unbranched  mycelium  tubes,  termi- 
nating in  moniliform  chains,  which  ramify  in  the  epidermic  layers,  and 
especially  about  the  hair-follicles.  The  mass  of  the  fungus  and  the 
disintegrated  epithelium  and  sebum  form  small,  sulphur-yellow,  discoid 
crusts  or  cups,  with  a  peculiar  mousy  smell,  and  very  characteristic 


IMG 


THEORY  AND  PRACTICE  OF  MEDICINE. 


appeal  ancc.  T^hej  leave  scars  eventnallj-,  and  may  at  an  early  stage  1  c 
mistaken  for  pnstiiles. 

The  hairy  scalp  is  the  most  frequent  site  attacked  in  tinea  favos:i 
but  the  skin  is  sometimes  implicated,  and  then  the  crnsts  are  preceded 
by  an  appearance  simulating  T.  circinata,  to  be  presently  described. 
The  nails  may  also  be  involved,  and  rendered  opaque  and  brittle.  The 
complaint  may  be  acquired  dii^ectly  from  animals  much  subject  to  it 
namely,  mice,  rats,  cats,  and  canaries. 

Tinea  trichophytina,  or  ringwoirm,  is  due  to  the  prrowth.in  tlie  skin  ami 
its  appendages  of  a  somewhat  different  fungus,  called  the  frichnphyt(,„, 
which  consists  of  wavy,  smooth-margined,  transparent  mycelial  tubi-s, 
jointed  or  unjointed,  and  usually  unbranched,  terminating  in  bead-like 
chains,  and  of  oval  or  round  spores,  about  half  the  diameter  of  a  red 
blood-corpuscle  ;  large  and  small  spored  forms  are  described.  The  latter 
only  affect  the  haii  y  scalp,  while  the  former  may  affect  both  the  skin 
and  the  scalp.  It  is  occasionally  contracted  from  animals.  The  affec- 
tion differs  in  appeai'ance  as  it  attacks  the  hairy  scalp  (T.  trichophytinn 
tonsurans)  ;  the  general  body  surface  {T.  t.  circinata  and  so-called 
Eczema  marginatum)  ;  the  hairy  parts  of  the  face  (T.  sycosis)  ;  and  the 
nails  {T.  t.  unguium).  In  hair  spores,  and  amongst  the  epidei-mic  cells 
of  the  nails  and  skin,  mycelial  threads  predominate.  T.  circinata  is  first 
noticed  as  a  small,  circular,  reddish,  elevated  spot,  of  the  size  of  a  split 
pea  or  larger,  which  becomes  slightly  desquamative,  and  is  attended  with 
great  itching.  As  the  spot  extends  at  its  periphery,  by  the  shooting  out  of 
the  fungus  amongst  the  cnticular  and  upper  rete  cells,  the  centre  clears 
up,  as  is  observed  in  the  fairy  rings  on  grass,  and  the  patch  becomes  a 
ring  which  may  increase  to  a  diameter  of  three,  four,  or  more  inches. 
T.  circinata  may  occur  on  any  part  of  the  bodj-,  but  is  more  common  in 
those  parts  which  are  most  freely  exposed  to  the  contact  of  the  fungus, 
as  the  face,  neck,  backs  of  the  hands  or  wrist.  The  hairs  may  be  to 
some  extent  affected.  The  irritation  caused  by  the  growth  of  the- 
fungus  may  not  be  confined  to  the  production  of  a  hypera3mic  patch,, 
but  the  margin  sometimes  becomes  studded  with  papules,  vesicles,  or- 
pustules,  and  then  crusts  form.  This  brings  us  to  mention  that  occa- 
sionally, in  adults  mostly,  the  inflammatory  patch  looks  like  a  chronic 
eczema,  especially  about  the  upper  part  of  the  thighs,  the  buttocks, 
and  genital  regions  (so-called  eczema  marginatum).  In  warm  climates,, 
where  the  fungus  flourishes  more  luxuriantly,  this  is  not  uncommon. 
Tinea  tonsurans  is  met  with  almost  exclusively  in  children.  It  may  begin 
on  the  general  surface,  but  when  the  patient  is  brought  for  advice  there 
are  usually  several  isolated  or  confluent,  rounded,  ashy-grey,  scurfy 
patches,  over  which  are  studded  swollen,  opaque,  and  exceed inglj- brittle 
stumps  of  hair  full  of  spores.  Occasionally  the  diseased  hairs  may  be 
disseminated  singly  or  in  little  groups  about  the  scalp.  The  fungus 
does  not  excite,  as  a  rule,  the  same  amount  of  inflammation  in  the  scalp : 
but  a  general  seborrhoea  or  eczema  may  supervene  and  mask  the 
primary  mischief  ;  or  a  circumsci'ibed  boggy,  infiltrated  condition,  known 
as  Kerion,  may  occur,  exuding  a  viscid  fluid,  and  turning  out  all  the 
hairs.  Eingworm  of  the  hairy  scalp  is  an  inveterate  malady,  but  tends 
to  die  out  towards  ^mberty.  Tinea  sycosis  either  usually  begins  as  T. 
circinata,  and  as  the  hairs  become  affected  they  assume  an  appearance 
identical  with  that  seen  in  the  scalp;  or  it  may  resemble  kerion  of  the 
scalp,  and  the  pustular  folliculitis  may  be  associated  occasionally  with 
severe  boil-like  inflammations.     When  the  fungus  attacks  the  nails,  as. 
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it  now  and  tlien  does,  they  become  opaque,  brittle,  and  broken  up — 
T.  unqidum.  Usually  one  or  two  nails  only  are  affected,  and  on  one  hand. 

Tiivea  versicolor,  or  Pityriasis  versicolor  (formerly  called  Chloasma), 
is  caused  by  the  growth  in  the  cuticle  of  the  viicrosporon  furfnr 
fungus,  which  has  some  peculiainties,  inasmuch  as  the  mycelial  threads 
end  in  aggregations  or  balls  of  spores,  which  are  very  characteristic. 
The  fungus  especially  selects  the  skin  of  the  chest  and  shoulders,  but  in 
long-standing  or  exceptional  cases  spreads  further  over  the  trunk,  and 
to  the  uppei-  segments  of  the  limbs.  The  eruption  consists  of  little 
shiny  or  furfuraceous  spots  or  discs,  very  faintly  elevated  as  a  rule,  of  a 
characteristic  fawn  or  darker  colour,  starting  about  the  hair-follicles, 
and  slowly  enlarging  to  join  other  spots  in  an  extensive  sheet  enclosing 
islands  of  normal  skin.  Tinea  versicolor  is  essentially  a  disease  of  the 
middle  period  of  life  ;  and  is  supposed  to  be  most  frequent  in  phthisical 
subjects. 

Treatment. — The  main  object  is  to  kill  the  fungus  by  parasiticides, 
when  all  secondary  inflammations  and  other  morbid  processes  cease. 
On  the  genei^al  surface  this  is  easily  done,  because  the  fungus  is  super- 
ficially placed,  but  in  the  nails,  and  especially  the  hair-follicles,  the 
fungus  reaches  so  deeply  that  it  is  most  difficult  to  get  any  parasiticides 
to  peneti'ate.  Mere  antiseptics  are  useless,  and  active  parasiticides  must 
be  used,  such  as  mei"curials,  carbolic  acid,  sulphur  compounds,  thymol, 
or  chrysophanic  acid.  The  mechanical  removal  of  the  upper  layers  of 
the  skin  by  blistering  or  caustic  applications  is  sometimes  useful,  but  the 
thorough  and  pei'sistent  inunction  of  milder  remedies,  properly  adjusted 
to  the  age  of  the  patient  and  the  state  of  niitrition  of  the  skin,  is  generally 
effective.  The  hairs  should  be  extracted  if  sufficiently  loose  in  the 
follicles.  Proper  dij^ections  must  be  given  to  ensure  that  the  disease  is 
not  kept  up  or  propagated  by  infected  towels,  brushes,  linen,  etc.  In 
inveterate  cases  which  are  localized  to  small  patches,  kerion  may  be 
excited,  and  the  hairs  so  removed.  A  hyposulphite  of  sodium  solution 
(si  to  .fj)'  "with  thorough  soap-washing,  is  usually  sufficient  in  tinea 
versicolor.    Resorcin  has  also  been  found  useful. 

XTII.  AFFECTIONS  OF  THE   GLANDS  AND  APPENDAGES 

OF  THE  SKIN. 

The  glands  and  their  ducts  are  frequently  involved  in  the  skin-diseases 
which  have  already  been  described,  and  either  share  in  a  general  atrophy 
or  hypertrophy,  or  become  the  special  seat  of  inflammatory  mischief,  by 
reason  of  the  rich  vascular  plexuses  surrounding  them.  Likewise  the 
hairs  in  their  follicles,  and  the  nails  may  become  implicated.  We  intend 
here,  however,  to  direct  attention  only  to  primary  disturbances  of  these 
structures. 

Affections  of  the  sweat-apparatus. — The  sweat  may  be  diminished 
in  quantity  {anidrosis),  as  in  belladonna-poisoning  and  ichthyosis  ;  but 
as  an  isolated  symptom  this  is  rarely  met  with.  On  the  other  hand, 
excessive  sweating  ( hyperidrosis)  is  common,  and  affects  the  body 
generally  in  the  sweating  stage  of  ague,  in  rheumatic  fever  and  pyremia, 
in  debilitating  conditions,  such  as  phthisis  and  cancer,  and  in  the  crises 
of  some  fevers.  Localized  sweating  occurs  in  some  paralyses  and  other 
nerve-lesions  ;  and  is  also  met  with  about  the  genitals,  the  axilla),  and 
palms  and  soles  of  certain  people,  cau.sing  great  annoyance  on  account  of 
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sweat,  and  the  frequent  development  of  a  penetrating  disagreeable  odour 
{bromidrosis).  If  the  sweating  be  sudden  and  violent,  or  the  mouths  of 
the  follicles  be  closed,  the  retained  sweat  collects  temporarily  under  the 
cuticle  in  tiny  pellucid  vesicles  (sudamina  or  miliaria  alha),  which  must 
not  be  confounded  with  rare  cases  in  which  discrete  eczema  vesicles  stud 
an  erythematous  surface.  If  the  follicle  be  congested  at  the  same  time, 
the  fluid  is  often  less  clear  and  alkaline,  and  the  prominent  feature  will 
be  a  red  soft  papule  {miliaria  rubra,  or  prickly  heat).  On  the  palms 
and  soles  of  debilitated  and  neurotic  people,  the  sweat  sometimes 
collects  in  vesicles  imbedded  in  the  thick  skin,  accompanied  by  heat 
and  painful  tension  ;  these  may  become  raised  and  confluent  into  multi- 
locular  bullfB,  while  the  skin  becomes  macerated,  but  the  afl'ection  may 
be  distinguished  from  eczema  by  the  absence  of  a  raw  weeping  dermis. 
This  dysidrosis  often  recurs,  and  is  occasionally  chronic.  There  is  a 
difference  of  opinion  as  to  whether  it  is  really  a  sweat-aifection,  a 
pemphigus,  or  an  eczema.  Lastly,  the  sweat  under  some  conditions 
becomes  coloured  (chromidrosis)  red  or  blue  or  black,  but  very  many  of 
such  supposed  cases  are  impositions. 

Treatment. — Belladonna,  externally  or  internally,  or  atropine,  has 
the  power  of  controlling  excessive    sweating ;   and   occasionally  an  S 
astringent,  such  as  alum  or  oxide  of  zinc,  combined  with  an  absorbent 
(starch  powder),  and  an  antiseptic,  such  as  boric  or  salicjdic  acid,  is 
very  useful  locally,  especially  Avhere  a  strong  odour  exists.     It  is  found 
in  the  latter  case  that  the  smell  comes  from  the  decomposing  sweat  that  ') 
has  soaked  into  the  wearing  apparel,  and  this  must  be  prevented  by  ' 
antiseptics  and  frequent  change.    Where  debility  exists,  ferruginous 
and  mineral  acid  tonics  <are  called  for.     A  calamine  and  oxide  of  zinc 
lotion  is  pleasant  in  miliaria;    and  in  dysidro.sis  belladonna  fomen- 
tations afford  relief  in  the  earl}'^  stages,  and  bland  lubricant  apjilications 
later  on. 

Affections  of  the  Sebaceous  Glands. — The  secretion  from  the  sebaceous 
glands,  and  its  passage  from  the  ducts,  may  be  sluggish  from  general 
debility  or  other  causes,  and  then  the  follicles  become  plugged,  and 
congested,  so  as  to  form  little  conical  papules.  Such  a  condition  is  seen 
in  one  form  of  ichthyosis  ;  and  on  the  outside  of  the  upper  arms  and  the 
thig'hs,  and  occasionally  in  other  parts,  in  children  of  a  phthisical  habit 
{keratosis pilaris).  In  adults,  too,  after  pityriasis  rubi-a  or  idiopathically, 
a  similar  state  of  things  is  met  with,  and  then  the  rough  tile-like  pro- 
jections are  tipped  with  a  black  speck  of  dirt  {lichen  pilaris) . 

Treatment. — Impi'ove  the  general  health  whei^e  necessary  ;  remove 
the  plugs  by  alkaline  baths  and  applications  ;  and  excite  to  healthier 
action  by  stimulants. 

Acne  is  an  extremely  common  disease,  which  begins  with  a  very 
similar  plugging  of  the  sebaceous  follicles  {comedones),  but  then  acne  is 
a  definite  affection  associated  with  the  development  of  the  body  at 
puberty  and  some  years  afterwards.  In  those  disposed  to  the  eruption  |^ 
it  is  frequently  to  be  traced  at  this  pei-iod  of  life  to  dyspepsia,  debility, 
and  derangement  of  the  generative  organs.  It  has  its  favourite  sites  on 
the  face,  and  about  the  shoulders  and  chest.  The  sebaceous  plug  stimu- 
lates the  excitable  surrounding  vascular  plexus,  and  an  inflammatory 
papule  is  produced  (^-1.  papulosa),  which  may  pass  on  to  suppuration 
(A.  pustulosa)  and  leave  scars,  or  large  chronic  boutons  or  nodnles  form 
(^1.  indurata).  There  are  also  one  or  two  other  acneiform  atfecti<ms  to 
be  noticed,  in  addition  to  acneiform  srjpJnlides.     Thus  an  eruption  indis- 
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tin o-uisli able  from  acne,  with  the  exception  that  there  are  no  comedones, 
occiii-s  about  the  forehead  and  anterior  portion  of  the  scalp  of  adults 
(A.  varioliformis).  Deep  pits  are  formed,  into  which  the  little  crusts 
sink.  It  IS  thought  by  some  to  be  only  a  form  of  relapsing  acneiform 
syphilide.  Workers  in  tar  sometimes  acquire  a  more  or  less  general 
acneiform  ei-nption  ;  as  well  as  persons  taking  iodide  and  bromide  of 
potassium.  There  is  finally  a  general  acne  met  with  in  very  cachectic 
individuals  (A.  cachecticonmi) . 

Treatment. — Where  the  affection  can  be  traced  to  a  drug,  or  to  tar,  or 
to  general  debility,  such  cause  must  be  removed.  In  the  acne  of  puberty 
any  dyspepsia,  constipation,  menstrual  irregularity,  or  debility,  must  be 
looked  to  ;  and.  locally  the  comedones  should  be  extracted,  and  the  glands 
stimulated  to  healthier  action  by  sulphur  salves  and  lotions.  If  there  is 
much  inflammation,  the  temporary  employment  of  a  soothing  calamine 
lotion  is  necessary.  Ichthyol  may  be  employed  in  some  cases  with 
advantage. 

Rosacea  or  Acne  rosacea  is  an  affection  of  middle  life,  especially 
of  women,  and  in  the  latter  is  much  influenced  by  the  catamenia  and 
climacteric.  It  is,  however,  almost  invariably  associated  with  irritative 
dyspepsia.  The  face  flushes  from  any  emotion,  change  of  temperature, 
strong  wind,  contact  of  food  with  the  stomach,  or  sexual  excitement, 
until  the  flushing  becomes  almost  continuous.  The  skin  gets  more  and 
more  thickened  and  inflamed,  and  acneiform  papules  and  pustules,  with 
dilated  veins,  form  about  the  cheeks,  nose,  chin,  and  other  parts. 

Treatment. — If  the  eruption  is  very  angry,  a  calamine  lotion  may  be 
used  ;  but  if  comparatively  quiet,  a  stimu.lating  sulphur  salve  or  lotion 
may  be  applied,  to  resolve  infiltration,  and  give  a  better  tone  to  the 
vessels.  Ichthyol,  sphacelinic  acid,  and  other  special  remedies  are 
advocated  as  local  applications  in  the  treatment  of  this  disease.  Wo 
have  already  suggested  the  directions  in  which  to  look  for  the  selection 
of  internal  remedies. 

Seborrhoea. — When  the  sebaceous  glands  themselves  are  actively 
inflamed,  there  is  an  increased  production  of  sebum,  mixed  with  some 
inflammatory  products.  This  discharge  collects  on  the  surface  of  the 
skin,  and  if  there  be  much  stearin  or  margarine,  flakes  and  crusts  form, 
but  if  olein  be  in  excess,  the  discharge  is  more  fluid  and  greasy.  Such  a 
condition  may  extend  over  a  considerable  area,  such  as  the  face,  scalp,  or 
genitals,  or  be  in  localized  patches.  The  surface  of  such  areas  is 
generally  reddened,  and  so  eczema  is  simulated,  especially  if  the  skin 
become  excoriated.  On  the  scalp  the  concreted  sebum  usually  adheres 
to  groups  of  hairs  in  asbestos-like  sheaths,  or  forms  substantial  fatty 
scales  on  an  ashy- grey  ground. 

Treatment. — Constitutional  remedies  (iron  and  cod-liver  oil)  are 
often  required  in  the  treatment  of  seborrhoea.  Locally  all  exudation 
must  be  removed  from  time  to  time  by  alkaline  or  oily  applications, 
such  as  an  alcoholic  solution  of  soap  or  olive  oil,  and  in  the  intervals 
mild  stimulants  (mercurials,  sulphur,  carbolic  oil)  or  astringents  mav 
be  inuncted.  If  there  is  much  inflammation  bland  applications  arc 
called  for. 

Milium  is  a  term  used  to  denote  the  plugging  of  the  glands  whilst  tho^ 
ducts  remain  free.  It  occurs  as  little  white  papules,  the  size  of  pins' 
heads,  about  the  eyes,  and  the  skin  must  be  pricked  with  a  lancet  to. 
remove  the  contents. 
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Molluscum  sebaceum  vel  contagiosum.— Tliis  is  a  disease  of  the  chil- 
dren of  crowdud  courts  and  alleys,  aud  more  rarely  of  adults  brought  in 
-contact  with  them.  From  the  latter  circumstance,  and  because  several 
children  of  a  street  or  house  orfamilyfliay  be  affected  in  succession,  it  is 
thought  by  many  to  be  contagious,  though  by  what  agency  is  obscure. 
The^  little  growths  are  sessile  or  later  pedunculated,'  rounded,  with  a 
:semi-transparent  look,  and  an  aperture  on  the  summit,  through  which 
the  milky  or  inspissated  contents  may  be  exuded.  They  grow  from 
the  size  of  pins'  points  to  a  large  pea  or  bean,  or  even  much  larger,  and 
they  may  drop  off  or  wither  away,  or  necrose.  They  come  out  ?n  ci-ops 
•over  a  long  period  ;  grow  very  slowly  ;  and  tend  to  disappear  spontane- 
ously. In  adults  they  have  been  of  universal  distribution  in  rare  cases. 
The  old  idea,  from  their  resemblance  to  a  compound  racemose  gland, 
was  that  they  are  due  to  a  hyperplasia  of  the  sebaceous  glands,  but 
later  investigations  point  to  their  origin  from  an  overgrowth  of  the 
rete. 

Treatment. — All  that  is  necessary  is  to  thoroughly  enucleate  the 
growth,  by  splitting  it  from  below  upwards,  and  then  apjdying  pressure 
at  right  angles  to  the  incision. 

Sycosis  consists  in  a  simple  inflammation  of  the  haii--fol Holes  and 
related  parts  of  the  hairy  portions  of  the  face,  and  must  be  distinguished 
from  Tinea  sycosis.  Pustules  are  formed  around  the  hairs,  and  some- 
times there  is  considerable  confluence  and  induration.  The  disease  is 
very  obstinate,  and  pursues  a  chronic  course.  It  is  due  to  the  invasion 
■of  the  follicle  by  micrococci,  setting  up  suppuration,  and  is  therefore  a 
local  disease,  though  the  subjects  of  it  are  sometimes  deteriorated  in 
liealth. 

Treatment. —The  hair  should  be  kept  cut  close  by  scis.sors ;  all 
crusts  removed  ;  and  antiseptic  applications,  such  as  iodoform  or  boric 
acid,  kept  constantly  smeared  on.  Where  much  induration  exists 
i-esolvents  nve  sometimes  useful.  In  all  cases  benefit  results  from  the 
•extraction  of  the  hairs.  Among  special  aiDplications  recommended  may 
be  mentioned  resorcin,  ichthyol,  ointment  of  oleate  of  copper,  and  certain 
salve-soaps.  Any  impairment  of  the  general  health  must  be  remedied, 
and  tonics  given. 

Xanthoma  is  a  disease  which  was  formei'ly  considered  to  be  due 
to  an  affection  of  the  sebaceous  glands,  but  is  now  known  to  be  a  chronic 
inflammation  of  the  cutis,  and  therefore  does  not  properly  belong  to 
this  section.  It  is  characterized  by  the  foimiation  of  cii-cumscribed, 
smooth,  soft  streaks  or  patches  (X.  planum),  or  papules  (X.  jyapulatum), 
•or  nodules  composed  of  confluent  papules  (X.  iiiherosum),  presenting  a 
remarkable  lemon,  cream,  or  bufl'-yellow  colour.  The  plaiii  patches  look 
like  chamois  leather  embedded  in  the  skin,  but  the  nodules  are  firmer, 
and  may  project  considerably.  Clinically  there  are  sevei'al  phases. 
X.  palpehrarnvi  is  a  fairly  common  affection  of  the  middle  and  advanced 
periods  of  life,,  occurring  mostly  in  women,  and  sometimes  running  in 
families.  It  is  limited  to  the  eyelids,  and  begins  as  a  rule  about  the  left 
inner  canthus,  then  the  right,  and  eventually  involves  both  lids.  The 
subjects  of  this  complaint  suffer  often  from  sick-headaches  and  functional 
liver-disturbance.  X.  viultiplex  is  a  rare  affection,  and  here  the  patches 
form  in  the  folds  and  creases  of  the  palnis.face,  neck,  cars,  scrotum,  penis, 
soles,  abdomen,  cleft  of  nates,  and  laack.  The  eyelids  maybe  affected  or 
not.  Macules  have  also  been  found  in  the  mucous  membrane  of  the 
mouth,  lips,  tongue,  palate,  trachea,  bile-ducts,  and  other  [)arts.  This 
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general  form  has  been  preceded  most  commonly  by  persistent  jaundice 
from  an  organic  cause ;  or  by  diabetes.  Several  cases  are  on  record,  i 
however,  in  which  there  was  no  jaundice,  but  the  disease  began  in  | 
infancy  or  childhood  ;  and  in  the  case  of  two  brothers  and  a  sister  it  was  ] 
•congenital,  and  probably  hereditaiy.  The  corium  is  the  seat  of  a  chi-oniu  J 
inflammatory  change,  in  which  the  young  cells  become  distended  with  j 
•oil,  and  there  are  large  multi-nucleated  or  giant  cells.  In  chronic  cases 
the  cells  and  intercellular  matrix  become  organized  into  a  new  growth  , 
of  connective  tissue,  so  as  to  form  the  tuberose  eruption.  i 

Treatment. — No  satisfactory  method  of  treatment  is  known,  though 
any  disfiguring  patches  may  be  removed  by  the  surgeon. 

Diseases  of  the  hair. — We   meet    with    an   excessive    growth,  a 
•deficiency  in  the  production,  or  abnormal  falling  of  the  hair,  and  . 
with  the  last  condition  is  usually  associated  structural  degeneration. 
Hyper-trichosis,  or  excessive  growth,  may  be  acquired  on  naturally  hairy 
parts,  or  on  regions  usually  free  from  growth  (as  the  face  of  women)  ; 
or  be  congenital  (hairy  moles).    Alopecia  signifies  all  forms  of  deficiency  I 
of  hair  or  baldness,  whether  congenital  or  acquii'ed.    The  baldness  of  ) 
old  age  {A.  senilis),  commencing  at  the  junction  of  the  scalp  with  the  j 
forehead,  most  marked  at  the  temples,  and  on  the  A^ertex,  is  associated  I 
with  atrophy  of  the  skin  and  glands.    Alopecia  lorematura  comprises  a  | 
number  of  conditions,  and  may  be  brought  about  by  an  ill-nourishment 
of  the  hair-papilltfi  from  any  general  lowering  of  nutrition,  as  in  syphilis, 
fevers,  or  the  puerperal  state;  or  from  local  disease,  such  as  lupus, 
morphoea,  eczema,  psoriasis,  and  seboirhoea.    There  is  also  a  common 
affection  (A.  areata  vel  circumscripta),  seen  most  frequently  in  female  I 
•children,  but  met  with  at  all  ages.    The  scalp  is  generally  the  seat  of  the  j 
loss  of  hair,  though  other,  especially  hairy  parts,  may  be  involved,  and 
even  the  whole  body.    It  is  thought  to  be  due  to  a  tropho-neurosis,  and  j 
commences  by  the  more  or  less  sudden  formation  of  one  or  several 
blanched,  smooth  and  glossy,  sharply-defined  patches,  either  absolutely 
bald,  or  studded,  especially  about  the  margins,  with  a  few  stumps,  whicli 
must  not  be  confounded  with  ringworm  hairs.    These  stumps  are  very 
•characteristic,  presenting  an  atrophied  root,  and  a  club-shaped  free  end 
like  a  !.    The  bald  patches  may  coalesce,  recover,  and  recux',  and  the 
affection  as  a  whole  pursues  a  verj  chronic  course.  It  is  seea  occasionally 
in  more  than  one  member  of  a  family.    Canities,  or  a  state  in  which  i 
grey  hair  is  formed,  may  be  hereditary  or  a  senile  change,  or  may  follow  j 
great  mental  disti-ess,  neuralgia  and  other  nerve-disorders  ;  it  is  also  seen  ; 
in  tufts  in  leucoderma,  and  in  alopecia  areata  during  recovery.  ] 

Treatment. — The  bald  patches  of  alopecia  areata  are  to  be^stimulated  ! 
continually  by  lotions  or  ointments,  containing  cantharides,  rectified 
spirit,  ammonia,  turpentine,  spirit  of  nutmeg,  iodine,  capsicum,  or  similar  i 
remedies.  Repeated  blistering  has  been  found  useful  in  some  cases  ;  and  ' 
also  the  application  of _  resorcine.  Internal  treatment  is  often  most  j 
unsatisfactory,  but  nervine  tonics  are  usually  given.  Various  methods  1 
are  employed  for  hyper-trichosis,  amongst  others  electrolysis,  which  is  I 
the  only  permanently  succes.sful  method.  | 

Diseases  of  the  nails. — The  nails  become  implicated  in  any  general  I 
mal -nutrition,  and  white  specks  and  patches  form  from  imperfect  ' 
•cohesion  ;  also  striation  and  transverse  grooving  may  arise  f)'om  cessation  | 
of  growth  during  fevers,  and  other  causes.  The  clubbing  resulting  i 
from  persistent  pulmonary  obstruction  has  been  referred  to  elsewhere.  j 
The  nails  may  be  shed  in  pemphigus,  and  in  post-scarlatinal  desquama-  ' 
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tion.  Ei-aptions  may  form  under  the  nail  in  psoriasis,  lichen  planus^ 
syphilis,  struma,  and  variola ;  and  in  these  and  other  diseases,  such  as 
eczema,  pityriasis  rubra,  and  ichthyosis,  where  the  fold  whence  the  nail 
grows  is  implicated,  the  latter  becomes  imperfectly  formed  and  loosely 
constructed,  dirty,  pitted,  striated,  and  opaque.  In  peripheral  and 
central  nerve-lesions  also  the  nails  may  shed,  or  take  on  an  abnormal 
growth.  Fungus  may  attack  a  nail,  as  alx'eady  described  (onychomycosis). 
Apart  from  all  these  conditions,  there  occurs  a  curious  idiopathic  affec- 
tion, which  tends  to  attack  all  the  nails  of  both  hands  and  feet.  They 
become  discoloured,  pitted,  brittle,  disintegrated,  and  raised  at  the  free 
end  from  their  beds  by  a  mass  of  accumulated  epithelium.  Paronychin,. 
in-growing  toe-nail,  and  hypertrophied  toe-nail  will  be  found  discusstd 
in  surgical  works. 
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Abdomen,  general  and  local  enlargements 
of  the,  674,  67,,. 

 clinical  examination  of  the,  67  i. 

Abdominal  aneurism,  660. 

 perforations  and  ruptures,  686. 

 reflex,  943. 

 typhus,  140. 

 walls,  rheumatism  of,  321. 

Abscess,  65  ;  cerebral,  1044;  hepatic,  7S6; 
pulmonary,  480;  renal,  891;  retro- 
pharyngeal, 389. 

Absorbent  system,  diseases  of  the,  924. 

Acephalocyst,  79.V 

Achorion  Schonleinii,  1 14-;. 

Achromatopsia,  1014. 

Acne,  1 148. 

Acromegaly,  358. 

Actinomycosis,  285. 

Acupuncture,  52. 

Acute  febrile  diseases,  diag.  of,  104. 

 febrile  icterus,  131. 

 miliary  tuberculosis,  307. 

 yellow  atrophy  of  livt  r,  791. 

Addison's  disease,  837- 
Adenie,  928. 

Adenitis,  925  ;  chronic,  926. 
Adenoid  cancer,  360. 

  growths,  387. 

Adherent  pericardium,  607. 
Adhesive  phlebitis,  665. 
Adult  spinal  paralysis,  1079. 
Adynamic  fever,  io>,  278. 
jEsthesiometer,  942. 
.(Etiology,  2,  4. 
Aglobulism,  26. 
Agraphia,  988. 

Ague,  274;  symp.,  274;  description  of  a 
fit,  ib.;  temp..  275  ;  urine,  276;  varieties, 
276  ;  treat.,  279. 

Albumin,  tests  for,  8  r  r. 

Albuminoid  disease,  86. 

 of  arteries,  652. 

 of  glands,  93  1 . 

 of  intestines,  757. 

  kidney,  909. 

 liver,  794. 

 spleen,  827. 

Albuminuria,  864. 

Albumoses,  847. 

Albumosuria.  865. 

Alcoholism,  1027. 

 chronic,  1029. 

Algide  cholera,  228. 

Alopecia,  1151. 

Alveolar  cancer,  360. 


Amaurosis  in  lead-poisoning,  1033. 
Amnesia,  986. 
AnKxtba  coli,  239. 
Amoeboid  leucocytes,  62. 
Amphoric  breathing,  420. 

 echo,  426. 

 rales,  424. 

 resonance,  426. 

Amygdalitis,  380. 
Amyloid' degeneration,  86. 
Amyotrophic  lateral  sclerosis,  1089,  1097. 
Anaemia,  18;  general,  34  ;  local,  39. 

 cerebral,  1051  ;  treat.,  1062. 

 of  the  optic  disc,  948. 

 of  the  pancreas,  834. 

 idiopathic,  progressive,  or  pernicious 

829. 

 spinal,  1 08 1. 

Anaesthesia,  940,  979. 
Analgesia,  940. 
Anasarca,  45. 

Anatomy,  morbid  or  pathological,  2. 
Anchylostomum  duodenale,  770. 
Aneurism,  abdominal,  660. 

 cardiac,  636. 

 internal,  654. 

  of  arteries,  6_:;3. 

 of  brain,  1067. 

 thoracic,  655. 

Angeioleucitis,  925. 
Angina  Ludovici,  390. 

 simplex,  379;  maligna,  384. 

— —  pectoris,  597;  pseudo,  599. 

Anidrosis,  1 147. 

Ankle  clonus,  943,  978. 

Anorexia,  692. 

Anthrax,  2^0. 

Anuria,  841. 

Aortic  aneurism,  thoracic,  655  ;  abdominal, 
660. 

  murmurs,  579. 

 obstruction,  62 f. 

 regurgitation,  622. 

Aortitis,  650. 
Aphasia,  940,  986. 
Apheinia,  986. 
Aphonia,  hysterical,  46c. 
Aphthous  stomatitis,  366. 
Apneumatosis,  509. 
Apncxia,  18,  43?. 

Apoplectic  disi  ases,  1051  ;  diag.  of,  1059; 

prog.,  1C62  ;  treat.,  ib. 

 ht  or  seizure,  96 1 . 

Apoplexy,  36  ;  pulmonary,  475  ;  cerebral, 

1049  ;  spinal,  1082. 
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Appendicitis,  747. 
Appendicular  colic,  747. 
Appetite,  disorders  of,  692. 
Arteries,  clinical  phenomena  connected  with, 
564;  diseases  of,  650  ;  exam,  of,  582. 

 aneurism  of,  653. 

 calcification  of,  652. 

 fatty  degeneration  of,  652. 

 thrombosis  of,  667. 

Arteritis,  65c. 

Arthritis  deformans,  323. 

 senile,  3  19. 

Articular  gout,  331. 

 rheumatism,  acute.  3  10  ;  chronic,  3  ig. 

Ascaris  lumbricoides,  765. 
 mystax,  765. 

Ascitis,  45,  688  ;  symp.,  688  ;  phys.  signs, 

68q  ;  treat.,  691. 
Asiatic  cholera,  228. 
Asphyxia,  18,  432. 
Asthenia,  18. 
Asthenic  fever,  102,  278. 
Asthma,  503. 

 bronchial,  503. 

 cardiac.  562. 

 diaphragmatic,  508. 

 hffimic,  50.V 

 spasmodic,  503  ;  symp.,  504 ;  diag., 

506  ;  treat.,  ib. 
Atavism,  7. 
Ataxic  fever,  102. 

 paraplegia,  531. 

Ataxy,  locomotor,  1091. 
Atelectasis,  509. 
Atheroma,  650. 
Atonic  dyspepsia,  71  i. 
7\ trophic  ci miosis,  801. 
.'X  trophy,  74. 

 of  arteries,  652. 

  of  the  heart,  630. 

 of  the  liver,  793;  acute  yellow,  791  ; 

chronic,  804. 

 of  the  ojjtic  disc,  950. 

 of  ttie  pancreas,  834. 

 of  skin,  1  141. 

  progressive  muscular,  1103. 

Attrition  sounds,  424. 
Auditory  vertigo,  95,8. 
Aura  epileptica,  1005. 

 hysterica,  1014. 

Auscultation,  407. 

 of  the  heart,  568,  573. 

 9f  the  respiratory  organs,  418. 

Bacilluria,  septic,  859. 
Hacillus  anthracis,  250. 

 coli  commune,  742. 

 of  cholera,  228. 

 of  diphtheria,  204. 

 of  glanders,  247. 

 of  influenza,  224. 

 of  syphilis,  290. 

 of  tetanus,  259. 

  tuberculosis,  297;  detection  of,  512. 

Bacteruria,  8^s9- 


Barbiers,  283. 
Basedow's  disease,  933. 
Basic  in> pulse,  .:;7i. 
Bell's  i)alsy,  972. 
Bell-sound.  426. 
Beriberi,  283. 

Bile-ducis,  inflammation  of,  789. 

  ohslrudion  of,  778. 

Bilharzia  hamatobia,  872,  916. 
Biliary  calculi,  8  I  5  ;  colic,  816. 
Bilious  cholera,  235. 
Bladder,  distended,  861. 

 inflammation  of,  922. 

  worm,  766. 

Blood  and  circulation,  abnormal  conditions 
of,  25. 

 clinical  examination  of,  25. 

•  clotting  of,  44. 

 determination  of,  62. 

 extravasation  of,  53. 

Blood-concretions,  intra-cardiac,  41. 
j  Bloud-letting,  70. 
j   Blowing  breathing,  420. 

Bloody  flux,  239. 

Blue  disease,  28,  648. 

Bo;1ily  temperature,  changes  in,  89. 

Borborygmi,  693. 

Bothiiucephalus  cordatus,  765. 

 latus,  76;,  769. 

Bovine  tuberculosis,  298. 

Bowels,  disorders  of  the,  735. 

Brachycardia  or  Bradycardia,  591. 

Brain,  diseases  of,  special  clinical  phenomena 
of,  994. 

 an;l  membranes,  acute  inflammations  . 

of,  1038. 

 adventitious  growths  in  connec- 
tion with,  1066. 

 anaemia  of,  1051. 

 cancer  of,  1066. 

 chronic  diseases  of,  1063  ;  diag.,  prog., 

and  treat.,  1070. 

 congestion  of,  1049. 

I   embolism  of,  1056. 

 haemorrhage  into,  1052. 

 hyjiertrophy  of,  1070. 

 sarcoma  of,  1066. 

 sclerosis  of,  io8q. 

 softening  of,   acute,   1056;  chronic, 

1058. 

 syphilitic  disease  of,  1066. 

 thrombosis  in  vessels  of,  1056. 

 tubercle  of,  1066. 

 tumours  of,  1066. 

Breakbone  fever,  282. 
Breath-sounds,  418. 

Bright's  disease,  acute,  897;  treat.,  901; 
chronic,  902  ;  diag.,  prog.,  and  treat.,  911. 

 changes  in  arteries  in,  652, 

Bronchi,  diseases  of  the,  462. 

 dilatation  of,  473. 

 inflammation  of,  462. 

Bronchial  asthma,  .S03. 

 biealhing,  41 8. 

 catarrh,  acute,  4O2  ;  chronic,  469. 
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Broncliial  phthisis,  930. 
Bronchiectasis,  473. 

Bronchitis,  acute  catarrhal,  462  ;  symp.,  463 ; 

diag.,  466  ;  treat.,  466. 
 chronic,   469  ;   phys.    signs.,    470  ; 

treat.,  470. 

 capillary,  464. 

 mechanical,  465. 

 plastic  or  croupous,  472. 

 primary,  463. 

 secondary,  465. 

Bronchocele,  932. 
Bronchophony,  425. 
Bronchorrhoea,  470. 
Broncho-pneumonia,  489- 
Brow-ague,  984. 
"  Bruit  <ie  pot  lele,"  417. 
"  Buffy-coat,"  C9. 
Bulbar  paralysis,  1105. 
Bulimia,  693. 

Bullous  inflammations  of  skin,  1128. 

•Cachexia,  1 29. 

Calcareous  degeneration,  8r. 

Calcification,   81  ;    of  arteries,  652  ;  of 

tubercle,  305. 
Calculus,  biliary,  815. 

 pancreatic,  834. 

 urinary,  919. 

Cancer,  359;  anat.  char.,  360;  structure, 
361  ;  path.,  359  ;  symp.,  362. 

 •  of  the  brain,  10O6. 

 of  the  gall-bladder,  814. 

 of  the  glands,  931. 

-=  of  the  intestines,  754. 

 of  the  kidney,  914. 

 of  the  liver,  799. 

 of  the  lungs,  538. 

 of  the  oesophagus,  396. 

 of  the  pcriioneum,  685. 

 of  the  spleen,  827. 

 of  the  stomach,  724. 

Cancroid,  360. 
Cancrum  oris,  367. 
Capillary  bronchitis,  464. 
■Carcinoma,  359. 

Cardiac  affections,  chronic,  general  diag. 
of,  C37;  prog.,  638  ;  treat.,  641. 

 action,  disordered,  591. 

 aneurism,  636. 

 asthma,  562. 

 dyspnoea,  562. 

 enlargement,  625. 

 impulse,  569. 

 movements,  56S. 

  murmurs,  576. 

 percussion,  572. 

 region,  changes  in,  568. 

 peculiar  sensations  over,  571. 

 sounds,  5  73. 

 symptoms,  561. 

 thrombosis,  663. 

•Cardialgia,  692. 
Cardiogram,  5O9. 
•Cardiograph,  the,  568,  569. 


Cardio-sphygmograph,  567. 

Carnification,  510. 

Caseation,  78  ;  of  tubercle,  304. 

Case-taking,  method  of,  1 2. 

Casts,  857. 

Catalepsy,  1017. 

Catarrh,  437. 

 bronchial,  acute,  462  ;  chronic,  469. 

 dry,  470. 

 enteric,  742. 

 epidemic,  223. 

 gastric,  716,  719. 

 intestinal,  742. 

 chronic,  742. 

 laryngeal,  acute,  443  ;  chronic,  448. 

 pharyngeal,  acute,  379  ;  chronic,  386. 

 vesical,  922. 

Catarrhal  fever,  130. 

 inflammation  67. 

 of  skin,  1 125. 

  bronchitis,  462. 

—  laryngitis,  440,  443. 

 nephritis,  890. 

 pharyngitis,  379. 

 pneumonia,  489. 

 —  stomatitis,  365. 

 tracheitis,  440,  443. 

Causation  of  disease,  4. 

Cavernous  breathing,  420. 

 rales,  424. 

Cavities  in  lungs,  signs  of,  526. 

Cell-proliferation,  63. 

Cellulitis  of  the  neck,  390. 

Cephalalgia,  955. 

Cephalodynia,  320. 

Cerebral  abscess,  1044. 

 aneemia,  1051. 

■  congestion  or  hyperaemia,  104.9. 

 diseases,  chronic,  diag.,  1070;  prog., 

1071  ;  treat.,  ib. 

 embolism  and  thrombosis,  1056. 

  haemorrhage,  1051  ;  symp.,  1053. 

 inflammations,  acute,    1038;  diag., 

1046  ;  prog,  and  treat.,  1047. 

 sclerosis,  1089. 

 softening,  1056;  chronic,  io6f. 

 tumour,  1066. 

 vomiting,  703. 

Cerebriiis,  acute,  1044;  treat.,  1047. 

Cerebro -spinal  fever,  or  epidemic  menin- 
gitis, 266. 

 sclerosis,  1099. 

Cervical  paraplegia,  969. 

Cestodes,  description  of,  767. 

Changes  in  bodily  temperature,  89. 

Charbon,  250. 

Cheesy  degeneration,  78. 

Chest,  physical  examination  of,  403. 

 sliape  and  size  of,  408. 

 deformities  of,  408. 

Chest-walls,  rheumatism  of,  321. 

Cheyne-Stokes'  respiration,  562. 

Chicken-pox,  193. 

Child-crowing,  458. 

Chloasma  uterinum,  1143. 
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Chlorosis,  34. 
Cholagogucs,  776. 
Cholelithiasis,  815. 

Cholera,  Asiatic,  algide,  or  malignant,  228; 

anat.  char.,  230 ;    symp,,  23 1  ;  comp. 

and  seq.,  234;  var.,  ib. ;   path.,  229; 

diag.,  235,  prog.,  235  ;  treat.,  ib. 

 morbus,  228. 

Choleraic  diarrhoea,  234. 
Cholerine,  234. 

Cholesteatoma  of  brain,  1067. 
Chondroid  cancer,  361. 

 tissue,  348. 

Chorea,  1020. 

Chronic  rheumatic  arthritis,  323. 

 ulcer  of  stomach,  721. 

Chylous  urine,  855,  867. 
Chyluria,  867. 

Circulatory  organs,  diseases  of  the,  clinical 
characters,  561  ;  physical  exam,  of,  567; 
general  therapeutics  of,  588. 

Cirrhosis  of  the  liver,  801. 

 of  lung,  49  r. 

Cirrhotic  kidney,  906. 

Clavus  hystericus,  984. 

Clergyman's  sore-throat,  379,  448. 

Clinical  history,  1 1. 

 investigation,  modes  of,  12. 

 thermometry,  89. 

Clotting  of  blood,  44. 

Coecum,  inflammation  of,  747. 

Cold,  a,  437. 

Colic,  appendicular,  747. 

 biliary  or  hepatic,  815. 

 intestinal,  734. 

 nephritic,  921. 

Colitis,  743,  745. 

Colloid  cancer,  360. 

 degeneration,  86. 

Colloid  in  the  omentum,  685. 

Coma,  18,  961. 

Comedones,  1 148. 

Complications,  i  7. 

Concussion  of  spinal  cord,  1073. 

Congenital  diseases,  7. 

 myotonia,  1116. 

 spastic  paraplegia,  1096. 

 syphilis,  292. 

Congestion,  29 ;   active,  30 ;  mechanical, 

venous,  passive,  ib. 
 cerebral,  1049. 

 laryngeal,  acute,  440  ;  chronic,  448. 

 of  the  liver,  784. 

 of  the  spleen,  820. 

 pulmonary,  474. 

 renal,  890. 

 spinal,  108 1. 

Consciousness,  disorders  of,  960. 

Consecutive  nephritis,  892. 

Constipation,    736 ;    symp.,    ib.  ;  treat., 

Constitutional  diseases,  i  29. 

 syphilis,  289. 

Cot;suniption,  pulmonnry,  511. 
Contagion,  1  1  5. 


Contagious  diseases,  treatment  and  preven- 
tion of,  122. 
Continued  fever,  10 1,  130. 
Continuous  malarial  fever,  276 
Convulsions,  965. 
Cord,  diseases  of.    See  Spinal  cord. 
Cornification,  305. 
Coryza,  437. 
Cough,  400,  433. 
Coup  de  soleil,  1037. 
Cowpox,  i8g. 

Cramp  of  the  stomach,  702. 
Cremasteric  reflex,  943. 
Crepitant  rUles,  422. 
Crisis,  joi. 

Croup,   spasmodic,    458 :    spurious,    tb. ; 
treat.,  459. 

 true,  444  ;  membranous,  tb. ;  treat., 

446. 

Croupous  bronchitis,  472. 

 inflammation,  67. 

 laryngitis,  440,  444. 

 ■  pneumonia,  478. 

  stomatitis,  366. 

Cruveilhier's  paralysis,  1 103. 
Cry  fremitus,  413  ;  resonance,  425. 
Crystalline  pock,  184. 
Cutaneous  difeascs,  11 17. 

 erysipelas,  198. 

 inflammation,  66. 

Cyanosis,  28,  648. 
Cynanche  laryngea,  443. 

 maligna,  384. 

 pharyngea,  379. 

 tonsillaris,  380. 

 trachealis,  444. 

Cystic  cancer,  361. 

 disease  of  kidney,  917. 

Cysticercus,  766. 

 of  brain,  1067. 

Cystin,  85-;. 

Cystitis,  922. 

Cysts  in  pancreas,  835. 

Dandy  fever,  282. 
Defervescence,  lOO. 

Degeneration,  fatty,  77;  caseous,  78; 
parenchymatous  or  granular,  81  ;  vitreous 
or  waxy,  ib.  ;  mineral  or  calcareous,  ib. ; 
fibroid,'  83  ;  pigmentary,  84 ;  mucoid, 
85  ;  colloid,  86  ;  albuminoid,  ib. 

Degenerative  reactions,  946. 

Delirium,  960. 

 tremens,  1028. 

Delitescence,  64. 

Dengue,  282. 

Derbyshire  neck,  932. 

Dermatitis,  1 1  26. 

Dermatol  vsis,  1139- 

Derniatophytic  affections,  11 45;  dermato- 

zoic  ditto,  1144. 
Descending  degeneration,  1098. 
Descending  optic  neuritis,  949. 
Desquamative  nephritis,  acute,  897. 
 chronic,  904. 
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Determination  of  blood,  30. 
Diabetes  insii)idus,  878. 
 mellitus,  878. 

Diagnosis,  2  ;  general  remarks  on,  j8. 
Diapedesis,  63. 
Diaphragmatic  asthma,  508. 
Diarrhoea,  730  ;  summer,  235. 
Diathesis,  129. 

Diathetic  diseases  of  skin,  1135. 
Dietetic  treatment,  22. 
Diffused  cerebral  sclerosis,  1091. 
Dilatation  of  bronchi,  473. 

 of  oesophagus,  397. 

•  of  stomach,  727. 

Diphtheria,    203  ;    symp.,   208  ;  clinical 

varieties  of,  209;  com  p.  and  seq.,  210; 

diag.,  212;  treat.,  ib. 
Diphtheritic  inflammation,  67. 

 laryngitis,  440. 

Diphtheritic  and  allied  paralyses,  1035. 
  stomatitis,  366. 

Disc,  optic,  ophthalmoscopic  appearances 
of,  947. 

Disease,  causation  of,  2,  4 ;  definition,  i  ; 

mode  of  invasion,  course,  ttc,  11. 
Diseases,  nomenclature  and  classification 

of,  129. 
Disseminated  paralysis,  972. 

  pneumonia,  489. 

  sclerosis,  1098. 

Distoma  crassum,  765 

  hepaticum,  778. 

  heterophyes,  765. 

Dochmius  duodenalis,  765. 
Dorsodynia,  320. 
Dropsical  fluid,  46. 

Dropsy,  45  ;  spurious,  45  ;  path,  conditions 
producing,  46;  symp.,  48;  diag.,  49; 
orig.,  seat,  and  extent,  49  ;  treat.,  50. 

  of  the  gall-bladder,  813, 

  of  kidney,  917. 

  ovarian,  45,  690. 

 of  the  peritoneum,  688. 

  of  the  pleura,  557. 

  pericardial,  608. 

Dry  mouth,  376. 

Duchenne's  paralysis,  1 1 1  2. 

Duodenitis,  742. 

Dynamometer,  942, 

Dysa;sthesia,  940,  981. 

Dysentery,  239. 

DysidrosiSj  1 148. 

Dyspepsia,  107. 

  acute,  710. 

 atonic,  711. 

  chronic,  7  1 1. 

  irritative,  711. 

  nervous,  711. 

Dysphagia,  391, 

Dyspnoea,  43 1  ;  inspiratory,  412;  cardiac, 

562. 
Dysuria,  841. 

Ecchymosis,  53. 
Echinococcus  hominis,  795, 


Eclampsia,  965. 
Ecstasy,  1017. 
Ecthyma,  1131. 
Eczema,  1 126. 
Effusion,  64. 

Electricity,  uses  of,  944,  976. 
Elephantiasis,  870. 

Emboli,  origin  of,  and  anatomical  changes 

resulting  from,  41. 
Embolic  auscess,  43. 
Embolism,  41. 

  cerebral,  1056. 

 ■  renal,  890. 

  splenic,  821. 

Emesis,  702. 

Emphysema,   interstitial    or  interlobular, 
502. 

  of  lungs,  494. 

  vesicular,  495  ;   anat.  char.,   498  ; 

symp.,  500 ;  phys.  signs,  ib. ;  treat., 
501. 

Emprosthotonos,  260. 
Empyema,  545. 
Encephalitis,  1044. 
Encephaloid  cancer,  360. 
Endarteritis  deformans,  650. 
Endemic  diseases,  125. 
Endocardial  murmurs,  568,  576. 
Endocarditis,  acute,  609;  treat.,  615. 

  chronic,  618. 

English  cholera,  235. 
Enlarged  liver,  775. 
Enteralgia,  733. 
Enteric  catarrh,  742. 

  fever,  140. 

Enteritis,  742. 
Epidemic  catarrh,  223. 

■          cercbro-spinal  meningitis,  266. 

 cholera,  228. 

  roseola,  175. 

Epidemics,  125. 
Epigastric  impulse,  571. 
■         reflex,  943. 

Epilepsy,  1004;   symp.,  1005;   stages  of 
attack,  1006  ;  treat.,  1008. 

  gravior,  1005;  niitior,  1005. 

Epileptiform  hysteiia,  1016. 

  seizures,  1007. 

Epistaxis,  53. 

Epithelioma— epithelial  cancer,  360. 
Equinia,  247. 

•          mitis,  249. 

Erratic  erysipelas,  198. 
Eructation,  693. 

Erysipelas,   194;   symp.,  19O;  var.,  198; 

treat.,  199. 
Erythema,  1 123. 

Erythematous  mflammations,  11 23. 
Essential  fever,  95. 

  paralysis  of  children,  1078. 

Etiology.    Sec  ^Etiology. 

Examniation  of  patients,  modes  of,  etc.,  12. 

Exanthematic  typhus,  131.  ' 

Excoriation,  06. 

Exophthalmic  goitre,  932. 
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Expectoration,  433. 
Extravasation,  53. 
Exudation,  64. 
Eye,  paralysis  of,  974. 

Facial  erysipelas,  198. 

  hemi  atrophy,  993. 

  paralysis,  972. 

Fainting,  595. 
Falling  sickness,  1004. 
Famine  I'ever,  158. 
Farcy,  247. 

  buttons  and  buds,  249. 

Fatty  degeneration  and  metamorphosis,  77. 
Fatty  degeneration  of  heart,  631. 

  of  arteries,  652. 

  disease  of  the  heart,  631. 

  growth  or  infiltration,  79. 

    of  heart,  631. 

— — -  kidney,  909. 

  liver,  793. 

  pancreas,  834. 

Favus,  1 145. 
Febricuia,  130. 

Febrile  diseases,  clinical  investigation  of 
acute,  104. 

Fever,  95  ;  path,  and  anatomical  changes, 
97;  symp.,  99;  course  and  termina- 
tions, 100;  diag.,  104;  prog.,  106; 
types,  loi  I  ;  treat.,  ib. 

  cerebro-spinal,  266. 

  continued,  101. 

  dandy,  282. 

  intermittent,  274. 

  malarial,  268. 

  relapsing,  158. 

  remittent,  276. 

  rheum aticj  310. 

 scarlet,  162. 

  typhoid,  140. 

  typhus,  131. 

Fibrinous  exudation,  64. 

Fibroma,  1 139. 

Fibroid  degeneration,  83;  of  lungs,  491. 

  phthisis,  491. 

Filaria  sanguinis  hominis,  867. 
Follicular  pharyngitis,  380. 

  sore-throat,  386. 

  stomatitis,  366. 

Fomites,  1 16. 
Fremitus,  413. 

Friction-fremitus,  414  ;  sounds,  424. 
Friedreich's  disease,  1095. 
Front-tap  contraction,  943. 
Fungous  stomatitis,  367. 
Fungus  hsematodes,  360. 

Gall-bladder,  affections  of  the,  813. 

 stones,  8 It;  ;  symp.,  816;  treat.,  818. 

Galloping  consumption,  516. 
Gangrene,  66. 

  of  the  lung,  493. 

Gangrenous  erysipelas,  198. 
  stomatitis,  367. 

Gastralgia,  700.  | 


Gastric    affections,   chronic,  diag.,  730 

pro^r-,  7.^'  ;  treat.,  732. 
  cancer,  724. 

  catarrh,  acute,  716;  anat.  char.,  ih. 

symp.,  717  ;  treat.,  718. 

    chronic,  719. 

  fever,  150. 

 ulcer,  721. 

Gastritis,  acute,  716. 

  chronic,  719. 

Gastrodynia,  700. 
Gastrorrhoea,  721. 
Gelatiniform  cancer,  360. 
General  anaemia,  34. 

  hyperemia,  27. 

  paralysis,  969. 

  venous  stagnation,  28. 

Germ  theory  of  disease,  1 18. 
German  measles,  175. 
Germination  of  cells,  63. 
Giddiness,  956. 
Gin-drinker's  liver,  801. 
Glanders,  247. 

Glands  of  skin,  affections  of,  1147. 

  absorbent,  diseases  of,  924. 

Glioma  of  brain,  1067. 
Glomerulo-nephritis,  163,  897. 
Glossitis,  acute;  370;  chronic,   371;  dis- 
secans, 371. 
Glosso-labio-laryngeal  paralysis,  1105. 
Glottis,  spasm  of,  458. 
Gluteal  reflex,  943. 
Glycosuria,  878. 

Goitre,  932  ;  exophthalmic,  932. 
Gonorrhoeal  rheumatism,  322. 
Gout,  326;  acute,  331;  chronic,  332;  re- 
trocedent,  333;  diag.,  334;  treat.,  336. 
Granular  degeneration,  81. 

  kidney,  906. 

  liver,  802. 

  pharyngitis,  386. 

Gravel,  919. 
Graves'  disease,  933. 

Great  vessels,  malformations  of  the,  646. 
Grey  granulations.  303. 
Gummata,  291. 
Gummatous  hepatitis,  806. 
Gyngivitis  ulcerosa,  366. 

Ha;macytometer,  825. 
Haematemesis,  53,  693,  705  ;  treat.,  70C. 
Haematinuria,  873. 
Hsematoidine,  84. 
Hasmatoma  in  lungs,  542. 
Hserrfeturia,  53,  872. 
Hccmoglobinometer,  25. 
Haemoglobinuria,  873. 
Haemophilia,  59. 
Ha;moptysis,  53,  435,  523. 
Haemorrhage,  53  ;  Eetiol.,  ib.  ;  classes  of, 
ib.;  anat.  char.,  54;  symp.,  55;  treat., 

57-  .    '  , 

  cerebral  and  meningeal,  1051. 

  into  the  lungs,  474. 

  into  the  pleura,  557. 


Hsemonhage,  intestinal,  741. 

 of  pancreas,  835. 

  pericardial,  609. 

  pulmonary,  474. 

  spinal,  1082. 

  ventricular,  1055. 

Hsemorrhagic  diathesis,  59. 

  infarction,  42. 

  infarction  of  spleen,  821. 

Hsemothorax,  557. 
Hair-headed  worm,  765. 
Haut  mal,  1005. 
Hay  asthma,  506  ;  treat.,  508. 
Headache,  955. 

Heart,  acute  diseases  and  sudden  lesions  of, 
609. 

 acute  degenerations  of,  616. 

 atrophy  of,  630;  brown,  85. 

 auscullalioii  of,  57.^.  , 

  chronic  affections  of,  618  ;  diag  ,  637  ; 

prog.,  638  ;  treat.,  641. 
 clinical  phenomena  connected  with, 

56,. 

 connective-tissue     hypertrophy  and 

fibroid  disease  of,  634. 

 dilatation  of,  625. 

  disordered  action  of,  591. 

 enlargements  of  the,  625  j  symp.,  627  ; 

phys.  signs,  6:8. 

 exann nation  of,  568. 

 fatty  disease  of,  631. 

 gouty,  632. 

  tiypcrtrophy  of,  625. 

— —  irregularity  and  intermittcncy  of,  591. 
 malformations  and  malpositions  of, 

646. 

 new  growths  in,  636. 

 palpitation  of,  591. 

  parenchymatous  degeneration  of, 616. 

 peculiar  degenerations  of,  635. 

 rupture  of,  Oi  7. 

  sounds  of,  568,  573. 

 valves,  etc.,  of,  affections  of,  618. 

Heart-burn,  692. 
Heart-hurry,  paroxysmal,  592. 
Hectic  fever,  102,  103. 
Helminthiasis,  765. 
Hemi-ana;stiiesia,  980. 
Hemichorea,  1022. 
Hemicrania,  1001. 
Hemiplegia,  969,  971, 
Hepar  adiposum,  793. 
Hepatalgia,  778. 

Hepatic  abscess,  786  ;  treat.,  790. 

 af?ections,  chronic,  general  cliag.,  807  ; 

prog.,  S09  ;  treat.,  810. 

 colic,  8  16. 

 congestion,  784. 

  enlargements,  characters  of,  808. 

 system,  general  therapeutics  of,  776. 

Hereditary  disease,  6. 
Hernia,  758. 
Herpes,  1 1 28. 
Hip-gout,  984. 
Hippocralic  succussion,  407. 
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Histology,  morbid,  2. 
Hob- nailed  liver,  802. 
Hooping-cough,  219. 
Horn-pock,  185. 
Hodgkin's  disease,  823,  928. 
Hydatid  fremitus,  672. 

 tumour  of  the  liver,  795  ;  anat.  char., 

796;  symp.,  798  ;  treat.,  811. 

 tumour  of  brain,  1066. 

 of  kidney,  gi6. 

 of  lung,  542. 

 of  peritoneum,  685. 

   of  spleen,  827. 

Hydrsemia,  26. 
Hydrocele,  46. 

Hydrocephalus,  45;  acute,  1041;  chronic, 

1069. 
Hydrometria.  46. 
,   Hy<lronephrosis,  46,  9 1 7. 
Hydropericardium,  45,  608. 
Hydrophobia,  254. 
Hydro-pneumothorax,  558. 
Hydrops,  45. 

 vesicae  fellae,  813. 

Hydrothorax,  45,  557. 
Hygienic  treatment,  22. 
Hypaemia,  26. 
Hypsesthesia,  940,  979. 
Hypalbuminosis,  26. 
Hyperaemia,  general,  27;  local,  29. 

  cerebral,  1049. 

 of  the  optic  disc,  948. 

  of  the  liver,  784. 

  of  the  lungs,  475. 

 of  the  spleen,  820. 

 renal,  890. 

Hyperaesthesia,  940,  981. 
Hyperalbuminosis,  26. 
Hyperidrosis,  1 147. 
Hyperinosis,  26. 
H>perplasia,  73. 
Hyperpyrexia,  102. 
Hypertrophic  cirrhosis,  803. 
Hypertrophy,  73  ;  fatty,  79. 

 '■  of  the  brain,  1070. 

 of  the  glands,  928. 

 of  the  heart,  625. 

 of  the  liver,  803. 

 of  the  pancreas,  834. 

 of  the  skin,  1138. 

 of  the  spleen,  822. 

Hypinosis,  26. 
Hypochondriasis,  1019. 
Hysteria,  etc.,  loii;  symp.,  1012;  treat., 
1017. 

Hystero-epilepsy,  1016. 

Ichthyosis,  1026. 
Icterus,  778. 

Idiopathic  anaemia,  829. 

 bronchitis,  463. 

 parotitis,  217. 

Idiosyncrasy,  6. 
Immunity,  121. 

Impetigo,  1 126;  contagiosa,  1130. 
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Indigestion,  707. 
Infantile  paralysis,  1078. 
 scurvy,  341. 

Infarction,   hfemorrhagic,  41  ;    of  spleen, 

821 ;  renal,  890. 
Infection,  1 16. 

Inflammation,  60  ;  changes  in  blood-vessels, 

etc.,  Oi  ;   in  afl'cctcd  tissues,  63;  path. 

terminations,  and   products,   64  ;  gen. 

morbid  anat.,  66  ;  path.,  60  ;  symp.,  68  ; 

treat.,  69. 

 of  arteries,  650. 

 of  the  bile-ducts,  789;  treat.,  790. 

 of  the  bladder,  922. 

 of  the  brain  and  its  membranes,  1 038  ; 

diag.,  prog.,  and  treat.,  1046. 

 of  the  bronchi,  462. 

 of  the  gall-bladder,  813. 

 of  the  glands,  925. 

 of  the  heart,  615. 

 of  the  intestines,  742, 

 of  the  kidney,  891. 

 of  the  larynx  and  trachea,  440. 

  of  the  liver,  785  ;  treat.,  790. 

  of  the  lungs,  478. 

 of  the  mouth,  365. 

 of  the  mucous  membranes,  67. 

 of  the  oesophagus,  392. 

 of  the  pancreas,  833. 

 of  the  pericardium,  600. 

 of  the  peritoneum,  676. 

  of  the  pleura,  542. 

 of  the  skin,  1123. 

 of  the  spinal  cord  and  its  membranes, 

1074,1076;  diag.,  1087;  prog.,  1088; 
treat.,  ic88. 

 of  the  spleen,  820. 

 of  the  stomach,  7 1 6. 

 of  the  throat,  378. 

 of  the  tongue,  379. 

 suppurative,  65. 

Inflammatory  exudation,  64. 
 fever,  102. 

Influenza,  223  ;  symp.,  225  ;   diag.,  226  ; 

treat.,  ib. 
Inoculated  syphilis,  290. 
Inoculation,  110;  of  vaccine-lymph,  189. 
Inoculations,  preventive,  124. 
Inorganic  murmurs,  580. 
Insensibility,  961. 
Insolation,  1037. 
Insomnia,  963. 
Inspection,  405. 
Intercostal  neuralgia,  984. 
Interlobular  emphysema,  502. 
Intel  mittent  fever,  274. 

 heart,  592. 

Internal  aneurisms,  654. 

Interstitial    absorption,  66;  emphysema, 

502;   hepatitis,  501;  nephriti.",  chronic, 

906  ;  pneumonia,  491. 
Intestinal  catarrh,  742. 

 colic,  734. 

 haemorrhage,  741. 

 new  formations  and  ulcerations,  753. 


Intestinal  obstruction,  757  ;  anat.  char.,  759; 
symp.,  760;  diag.,  761  ;  treat.,  764. 

 perforation,  145. 

 phthisis,  755. 

 worms,  765  ;  description,  767  ;  treat., 

77.^ 

Intestuies,  accumulations  in,  757,  762. 

 albuminoid  disease  of,  757. 

 cancer  of,  754. 

 compression  of,  758,  763. 

 constriction  of,  758. 

 incarceraiion  of,  758. 

 inflammation  of,  742. 

 intus-susception  of,  758,  763. 

 invagination  of,  758. 

 perforation  of,  686. 

 rotation  of,  758. 

 strangulation  of,  758,  763. 

 stricture  of,  758,  763. 

 torsion  of,  758. 

  tubercle  cf,  755. 

  ulcer  of,  753. 

Introduction,  1. 
Intus-susception,  758,  763. 
Invagination,  758. 
Irregular  heart,  592. 

 paralysis,  972. 

Irritable  heart,  593. 
Irritative  dyspepsia,  711. 
Ischaemia  of  the  optic  disc,  948. 
Ischuria,  841. 
Itch,  the,  1 145. 
Itching,  1 143. 

Jaundice,  778;  anat.  char.,  780;  symp., 
781  ;  diag.,  782  ;  prog.,  783  ;  ticat.,  783. 

Keloid,  1 138. 

Kidnej',  cancerous  growths  in,  914;  diag., 

prog.,  and  treat.,  918. 

 cirrhotic,  906. 

 congestion  of,  890, 

  cystic  disease  of,  917  ;  treat.,  918. 

 dropsy  of,  9 1 7. 

  fatty,  909. 

 granular  contracted,  906. 

  horse-shoe,  860. 

 hydatid  disease  of,  859. 

 lardaceous  or  alDumnioid,  909. 

 large,  white,  smooth,  904. 

  movable  or  floating,  860. 

 parasitic  growths  in,  916. 

 pelvis  of,  inflammation  of,  892. 

 suppurative  inflammation   of,  891  ; 

general  diag.,  prog.,  and  treat.,  896. 
tubercular  disease    of,  915  ;  treat., 

918. 

 tumour,  859. 

Kiesteine,  855. 
Knee-jerk,  943,  978. 

Landry's  paralysis,  970. 
Lardaceous  disease,  86. 

 of  the  glands,  931. 

 kidney,  909. 
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Lardaceous  liver,  794. 
 spleen,  827. 

Laryngeal  affections,  chronic,  diag.,  prog., 

and  treat,  of,  455. 

 catarrh,  443 ;  chronic,  448. 

 paralysis,  460. 

 phthisis,  449. 

 sound,  418. 

Laryngismus  stridulus,  443,  458. 
Laryngitis,  acute,  440. 

 acute  catarrhal,  440,  443. 

 chronic,  448. 

  croupous  or  plastic,  440,  444. 

 cedematous,  440,  444;  treat,  of,  448. 

Laryngoscope,  uses  of,  401. 

Larynx,  acute  congestion  and  inflammation 

of,  440. 

— ■ —  chronic  organic  diseases  of,  448. 

 examination  of,  401. 

 functional  or  nervous  affections  of, 

458. 

 morbid  growths  in,  4.54. 

■         syphilitic  disease  of,  452. 

 tuberculosis  of,  449. 

  ulcers  of,  451,  453. 

Lateral  sclerosis,  454. 
Lead-poisoning,  1032. 
•Leptomeningitis  spinalis,  1074,  1083. 
Leucocytes,  62. 
Leucocythaemia,  26,  822. 
Leucocytosis,  26. 

Leucoderma  or  Leucopathia,  1 143. 
Leukaemia,  822. 
Lichen,  1131. 
Liquor  puris,  65. 

Liver,  acute  inflammatory  diseases  of  the, 
785  ;  diag.,  prog.,  and  treat.,  790. 

 affections,  chronic,  general  diag.  of, 

807;  prog.,  809;  treat.,  810. 

 albuminoid  disease  of,  794. 

 and  appendages,  diseases  of,  clinical 

characters  of,  774. 

 atrophy  of,  793,  801. 

 cancerous  growths  of,  799. 

 chronic  diseases  of,  793. 

 cirrhosis  of,  801. 

 congestion  of,  784. 

 fatty,  793. 

 hydatid  tumour  of,  795. 

  hypertrophy  of,  793. 

 inflammation  of,  785. 

 lardaceous,  794. 

  rickety,  352. 

  syphilitic,  806, 

 tuberculosis  of,  806. 

Liver-fluke,  778. 

Lobar  pneumonia,  478. 

Lobular  pneumonia,  489. 

Lccal  asphyxia,  O67. 

 diseases,  364. 

 paralysis,  (^72. 

 syncope,  667. 

Lock-jaw,  258. 

Locomotor  ataxy,  1091. 

Lumbago,  321. 


Lungs,  brown  induration  of,  476. 

 cancer  of,  538. 

 cirrhosis  of,  49 1 . 

 emphysema  of,  495. 

 gangrene  of,  493. 

— —  haemorrhage  into,  475. 

 hydatids  of,  542. 

 hyperemia  of,  475. 

  inflammation  of,  478. 

 morbid  iormations  in,  538,  542. 

 oedema  of,  474. 

 syphilitic  disease  of,  540. 

 tubercular  disease  of,  5 1 1. 

Lupus,  1 141. 
Lymph,  64. 
Lymphadenoma,  823. 
Lymphadenosis,  928. 
Lymphangiectasis,  927. 
Lymphangioma,  927. 
Lymphangitis,  925. 
Lymphatic  dilatation,  927. 

 leucocythasmia,  823. 

Lymphoma,  928. 
Lymphorrhagia,  928. 
Lymphorrhoea,  928. 
Lympho-sarconia,  malignant,  928. 
Lysis,  101. 

Maculae,  1118. 

Malaria  or  marsh-miasm,  268;  origin  and 
propagation,  2O9  ;  nature,  270;  mode  ot 
entrance,  272. 

Malarial  cachexia,  2;8. 

 diseases,  274. 

Malformations  and  malpositions  of  heart 

and  great  vessels,  64.6. 
Malignant  growths,  359;  of  lungs,  538. 

 endocarditis,  Oil. 

 r-  fever,  277. 

 lympho-sarcoma,  928. 

 pustule,  250. 

Malignant  type  ot  fever,  103. 

Malta  fever,  28 4. 

Marasmus,  75. 

Masked  intermittent,  278. 

Marsh-miasm,  268. 

Maxillary  nerve,  paralysis  of,  975. 

Measles,  171;  symp.,  171  ;  varieties,  173  ; 

treat.,  i  74. 
Mechanical  bronchitis,  465. 
 phthisis,  528. 

Mediastinal  abscess,  669  ;  emphysema,  ib. 

growths  and  tumours,  670. 
Mediasiinitis,  669. 
Mediastinum,  diseases  of  the,  669. 
Medullary  cancer,  360. 
Melaena,  53,  693,  741. 
Melanaemia,  27,  84. 
Melanin,  84. 
Melanoderma,  1 143. 
Melanotic  cancer,  361. 
Melasma,  J  043. 

Membranous  laryngitis,  440,  444. 
Meniere's  disease,  956,  958. 
Meningeal  ha'monhagc,  1031. 
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Meningitis,  ct-rebral,  simple  or  primary, 
1038. 

 cerebro-spinai,  266. 

 chronic,  lod;^. 

 spinal,  1074,  1083. 

 tubercular,  1041. 

Menorrliagia,  53. 
Mensuration,  405. 
Mercurial  poisoning,  1034. 

  stomatitis,  36S. 

 -tremors,  1034. 

Metallic  poisoning,  1032. 

 tinkling,  426. 

Metamorphosis,  77  ;  fatty,  ib. 
Metastasis,  64. 
Metastatic  erysipelas,  198. 
Microsporon  furfur,  1 147. 
Migraine  or  megrim,  100 1. 
Migration  of  blood-corpuscles,  62. 
Miliaria,  1148. 
Miliary  erysipelas,  198. 

 •  tubercle,  303. 

 ■  tuberculosis,  acute,  307. 

Milium,  1149. 

Mineral  degeneration,  81. 

Mitral  murmurs,  577. 

  obstruction,  620. 

 regurgitation,  619. 

Mogigraphia,  11 10. 
Mollities  ossium,  356. 

Molluscum  contagiosum  vel  sebaceum,  1 1 50. 

 fibrosum,  i  139. 

Morbid  anatomy,  2. 
Morbilli,  171. 
Morphoea,  1 139. 
Mortification,  66. 
Morvan's  disease,  1109. 
Motor  disorders,  965. 

 paralysis,  968.  . 

Mouth  and  tongue,  diseases  of,  36^. 

 dry,  376. 

 ulcers  of,  372. 

Mucin,  64. 
Muco-enteritis,  742. 
Mucoid  degeneration,  85. 
Mucous  inflammation,  67. 

 membrane  of  throat,  relaxed,  386. 

 rales,  423 . 

Mulberry  calculus,  919. 
 rash,  134. 

Multilocular  hydatid  cyst,  798. 
Multiple  neuritis,  1  109. 

 sclerosis,  1098. 

Mumps,  217. 

Murmurs,  568,  576. 

Muscles,  tests  applied  to,  942. 

Muscular  and  tendinous  rheumatism,  320. 

  atrophy,  progressive,  1103. 

 palsy,  968. 

 paralysis,  pseudo-hypertrophic,  1112. 

Myalgia,  320  ;  varieties,  ib.  ;  treat.,  321. 
Myelitis,  acute,  1076;  chronic,  io8^. 
Myelogenic  leucocythaemia,  823. 
Myo-carditis,  acute,  615. 
Myoidema,  524. 


Myotonia,  congenital,  i  i  1  6. 
Myxoedcma,  49,  936. 
Myxoma  of  brain,  1067. 

Nails,  diseases  of,  1151. 
Nasal  diphtheria,  209. 
Necrobiosis,  74. 
Nematodes,  characters  of,  768. 
Nephritic  colic,  921. 

Nephritis,  desquamative    or  tubal,  acute 

897  ;  chronic,  903. 

 catarrhal,  8  90. 

 interstitial,  chronic,  906. 

 suppurative,  891. 

Nerve-centres,  sclerosis  of,  1089;  treat.,  1102. 
Nervous  diseases,  localization  of,  993. 
 secondary  atrophic  lesions  in, 

989. 

 dyspepsia,  7  1 1. 

 system,  diseases  of  the,  clinical  char- 
acters, 939 ;  phys.  and  skilled  exam., 
941- 

 uses  of   electricity   in  diagnosis  of, 

944. 

Nervous  and  muscular  systems,  general 

therapeutics  of,  951. 
Neuralgia,  98  r  ;  varieties,  983  ;  treat.,  985.- 
Neurasthenia  spinalis,  1073. 
Neuritis,  multiple  or  peripheral,  1 109. 

 optic,  949. 

Noma,  367. 

Numerical  hypertrophy,  73. 
Nutmeg  liver,  784. 
Nystagmus,  941. 

Obesity,  81. 

Obsolescence  of  tubercle,  305. 

Obstruction,  aortic,  621. 

 intestinal,  757. 

 mitral,  620. 

 of  the  absorbent  vessels,  926. 

 of  the  oesophagus,  395. 

 pulmonary,  624. 

  pyloric,  727. 

 tricuspid,  624. 

Obstructive  suppression  of  urine,  875. 

CEdema,  45. 

 of  the  disc,  948. 

 of  the  lungs,  474. 

Qiclematous  erysipelas,  198. 

 laryngitis,  440,  444. 

CEgophony,  425. 

CEsophagismus,  394. 

CEsophagitis,  acute,  392. 

QEsophagus,  diseases  of,  391. 

  acute  diseases  of,   392  functionaJ 

disorders  of,  393  ;  chronic  organ 
diseases  of,  395  ;  diag.  and  treat.,  398. 

Gidium  albicans,  367. 

Oinomania,  1027. 

Oligaemia,  26. 

OligochromsBmia,  26. 

Oligocythaemia,  26. 

Oliguria,  841 . 

Omentum,  colloid  in,  685. 
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Omodynia,  320. 
Ophthalmoscope,  uses  of,  947. 
Opiic  disc,  hyperaemia  of,  etc.,  948. 

 neuritis,  949. 

Opisthotonos,  260. 

Organs,  inflammation  of.  OS. 

Orthotonos,  260. 

Osseous  system,  general  diseases  afftcting, 
346. 

Osteo-arthritis,  323. 
Osteo-malacia,  35O. 
Osteoid  cancer,  361. 

 tissue,  349. 

Ovarialgia,  1014. 
Ovarian  dropsy,  45. 

 tumour,  physical  signs  of,  690. 

Oxyuris  vermicularis,  770. 

Pachymeningitis,  spinal,  1074,  1083 
Palpation,  405. 

Palpitation,  59 1  ;  symp.,  593  ;  treat.,  594. 
Palsy,   muscular,    968;  wasting,  1103; 

Scrivener's,  i  1 10  ;  shaking,  1114. 
Paludal  fevers,  268. 
Pancreas,  diseases  of  the,  832. 
Pandemic  wave,  127. 
Papillary  stomatitis,  366. 
Papular  inflammations  of  skin,  1 1  3  1  . 
Paracentesis,  52. 

 abdominis,  691  ;  thoracis,  551. 

ParsBsthesise,  940. 
Paraglobulin,  847. 
Paralysis  agitans,  1 1 14. 

 ascendens  acuta,  1080. 

 bulbar,  1105. 

 Cruveilhier's,  1103. 

Paralysis  of  children,  essential,  1078. 

 diphtheritic  and  allied,  1035. 

 disseminated,  972. 

 Duchenne's,  11 12. 

 facial,  972. 

 general,  968. 

 glosso-labio-laryngeal.  1105. 

 in  connection  with  the  eye,  974. 

 infantile,  1078. 

 intestinal,  763. 

 Landry's,  1080. 

 laryngeal,  460. 

  motor  or  muscular,  968. 

 of  inferior  maxillary  nerve,  975. 

 of  oesophagus,  393. 

 -of  pharynx,  975. 

  of  tongue,  975. 

 pseudo-hypertrophic  muscular,  1112. 

  sensory,  979. 

 spinal,  1078,  1079. 

 treatment  of,  97.;. 

 usts  of  electiicity  in,  976. 

Paraplegia,  969  ;  spastic,  971;  ataxic,  rc95. 
Parasitic  diseases  of  the  skin,  916. 

 growths  in  kidney,  916. 

 stomatitis,  367. 

Parenchymatous  degeneratioii,  8f. 
 inflammation,  63. 

 of  tongue,  370.  I 


Paresis,  968. 
Parotid  bubo,  374. 

Parotitis,  idiopathic,  217;  symptomatic, 
374- 

Paroxysmal  haemoglobinuria,  873. 

Patellar  reflex,  978. 

Pathological  anatomy,  2. 

Pathognomonic  symptoms,  17. 

Pathology,  definition,  etc.,  2. 

Pectoriloquy,  425. 

Pediculi ;  pediculosis,  1  144. 

Peliosis  rheumatica,  344  ;  1  1  24. 

Pemphigus,  1 1 29. 

Pentastoma  denticulatum,  916. 

Peptones,  848. 

Peptonuria,  865. 

Percussion,  4C6,  414,  56S,  57^. 

Perforating  ulcer  of  stomach,  721. 

Perforation,  abdominal,  686. 

 of  the  oesophagus,  393. 

  in  typhoici  fever,  145. 

Peri- arteritis,  650. 
Pericardial  dropsy,  608. 

 haemorrhage,  609. 

 murmurs,  568,  581. 

Pericarditis,  acute,  600  ;  symp.,  602  phys. 
signs,  603  ;  treat.,  605. 

 chronic,  607. 

Pericardium,  diseases  of,  600. 

 adherent,  607. 

Perihepatitis,  789  ;  treat.,  790. 
Perinephritis,  895. 
Perineuritis,  949. 

Peripheral  nervous  diseases,  clinical  phe- 
nomena of,  994. 
Peripheral  neuritis,  1109. 
Peripleuritis,  55(1. 
Peritoneum,  diseases  of,  676. 

 cancer  of,  685. 

 dropsy  of,  688. 

 hydatids  of,  685. 

 inflammation  of,  acute,  676  ;  chronic, 

684. 

 morbid  growths  in,  685. 

 tubercle  of,  68-;. 

Peritonitis,  acute,  676;  anat.  char.,  677. 
symp.,  679;  var.,680;  treat.,  681. 

 chronic,  684  ;  treat.,  685. 

Perityphlitis,  747. 
Pernicious  anaemia,  35,  829. 

 fever,  277. 

Pertussis,  219. 
Peslis,  261. 
Petechise,  53. 
Petit  mal,  1005. 
Petrifaction,  8  1 . 

Pharyngeal  catarrh,  acute,    ^579;  chronic, 
386. 

Pharyngitis,  acute  catarrhal,  379  ;  follicular, 
380. 

Pharynx,  diseases  of,  377. 

 paralysis  of  the,  97:. 

Phlebitis,  665. 
Phlebolith,  665. 
Phlegmasia  dolens,  665. 
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Phlegmonous  erysipelas,  i()8.  , 
I'hlyctenous  erysipelas,  lyS. 
Phtheiriasis,  1 144. 

Phthisis,  511  ;  path.,  ib.  ;  aeliol.,  513. 

 acute,  516;  treat.,  517;  <iiag.,  ib. 

  bronchial,  930. 

 chronic,    518;    synip.,    521;  phys. 

signs,    524;     diag.,    529;    prog.,    ib.  ; 

treat.,  530. 

 fibroid,  491. 

 inflammatory  forms  of,  512. 

Physical  examination  of  the  abdomen,  671. 

 of  the  chest,  403. 

 of  circulatory  organs,  567. 

Piarhieniia,  870. 
I^ica,  693. 

Picric  acid  as  test  for  albumin,  846 ;  for 

sugar,  848. 
Pigmentary  degeneration,  84. 

 •  changes  in  skin,  1 143. 

Pityriasis    rubra,  1134;  versicolor,  1147. 
I'lague,  2f»i. 
Plantar  reflex,  943. 
Plaques. moUes,  143;  dures,  «&. 
Plasmodium  nialariae,  271. 
Plastic  bronchitis,  472. 

 laryngitis,  444. 

Plethora,  27. 
Pleura,  diseases  of,  542. 

 dropsy  of  the,  557. 

  haemorrhage  into  the,  557. 

 malignant  disease  of  the,  560. 

Pleurisy,  542 ;  •  anat.  char.,  544;  symp., 

546;    phys.    signs,    547;    treat.    550 ; 

<'>^g-,  549- 

Pleuritic    friction-fretnitus,    414;  sounds, 
424. 

Pleurodynia,  321. 
Pleurosthotonous,  260. 
Plexi meter,  406. 
Pneumonia,  478. 

 acute  croupous,  478  ;  anat.  char.,  480  ; 

syinp.,  481;   phys.    signs,   484;  term. 

and  dur.,  485  ;  prog..  486  ;  diag.,  485  ; 

treat.,  486. 

 catarrlial,  489  ;  diag.,  491  ;  treat.,  ib. 

- — —  chronic  or  iiiterstiiiiil,  491. 

  disseminated  or  lobular,  489. 

  hypostatic,  479. 

 intermittent,  483. 

  latent,  482. 

  lobar,  478. 

 typhoid,  483. 

Pneumo-pericardium,  609. 
Pneumothorax,  558. 
Podagra,  326. 

Polio-myelitis    anterior  acuta,  1078  ;  sub- 

acuta,  1080 
Polyamia  26. 
I'olycytha?mia,  26. 
Polydipsia,  889. 
Poly  uria,  841,  889. 
I'ortable  tests  for  urine,  846. 
Portal  congestion,  784. 
I'reventive  inoculations,  124. 


Primary  lateral  sclerosis,  1089,  1095 
Prognosis,  2,  20. 
Progressive  anaemia,  35. 
Prolapsus  ani,  758. 
Prophylaxis,  281. 
Prosopalgia,  983. 
Proteids  in  urine,  845. 
Prurigo,  1 132. 
Pseudo-angina  pectoris,  599. 
Pseudo-leukaemia  lymphatica,  928. 
Psoriasis,  1 133. 

 lingual,  371. 

Ptyalism,  375. 

Pulmonary  artery  and  branches,  thrcm 
bosis  in,  664. 

 •  murmurs,  580. 

 apoplexy,  475. 

 breathing,  418. 

 collapse,  509. 

 compression,  509. 

 congestion,  474;  symp.,  476  ;  phy 

signs,  477  ;  prog.,  tb. ;  treat,  ib. 

  consumption,  511. 

 obstruction  and  regurgitation,  624. 

 orifice,  disease  at,  625. 

  percussion-sound,  414. 

 phthisis,  511. 

Pulse,  the,  583. 

Purpura,  343;  rheumatica,  1124. 
Purulent  urine,  866. 
Pus,  formation  of,  65  ;  kinds  of,  65. 
Pustular  inflammations  of  skin,  1130. 
Pustule,  malignant,  250. 
Putrid  fever,  103. 
Pyemia,  20c. 

Pyaemic  hepatic  abscess,  786. 
Pyelitis,  892. 
Pyelo-nephritis,  892. 
Pyle-phlebitis,  suppurative,  786. 
Pyloric  obstruction  and  incompetence,  72 
Pyonephrosis,  892. 
Pyo-pneumothorax,  558. 
Pyrexia,  95. 
Pyrosis,  693. 
Pythogenic  fever,  140. 
Pyuria,  860. 

Quartan  ague,  276. 
Quinsy,  380. 
Quotidian  ague,  276. 

Rabies,  254. 

Rachitis,  346;  symp.,  353  ;  treat.,  3.:;5. 
Rales,  407,  421  ;  classification  of,  422. 
Raynaud's  disease,  667. 
Reaction  of  degeneration,  946. 
Red  softening  of  brain,  1058. 
Referred  pains,  981. 
Reflexes,  exam,  of,  942. 

 superficial  and  deep,  943,  977- 

Regurgitation,  aortic,  622. 

 mitral,  619. 

 pulmonary,  624. 

 tricuspid,  624. 

 of  food,  693. 
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Relapsing  fever,  158  ;  symp.,  159;  relapse, 

160  ;  comp.  and  seq.,  161  ;  ft^a'-. 
Relapsing- type  of  fever,  102. 
Remittent  malarial  fevers,  276. 

 type  of  fever,  102. 

Renal  abscess,  891. 

 calculus,  919. 

 casts,  857. 

  colic,  92 1 . 

 congestion,  890. 

 embolism,  890. 

 infarction,  890. 

 tumour,  859. 

Resolution,  64. 

Respiration,  movements  of,  410;  sounds 
of,  418. 

Respiratory  organs,  diseases  of  the,  clinical 
phenomena,  400;  general  therapeutics, 
427. 

Retching,  693. 

Retinitis,  949. 

Retrocedcnt  gout,  333. 

Retro-pharyngeal  abscess,  389. 

Rheumatism,  310  ;  diag.,  315,  335. 

 acute  articular,  310. 

 chronic  articular,  319? 

 gonorrhoeal,  322. 

 muscular,  320. 

Rheumatic  fever,  310;  aetiol.,  311  ;  anat. 

char.,   3t2;  symj) ,   ib. ;   comp.,  314; 

treat.,  316. 
 gout,  319. 

Rheumatoid  arthritis,  ^'23  :  diag.,  325,  335. 
Rhonchal  fremitus,  414. 
Rhonclii,  407,  421. 
Rickets,  346. 

 acute,  339,  355. 

 in  glands,  031. 

Rickety  liver,  806. 
Ringworm,  1 146. 
Rosacea,  1 149. 
Rose,  the,  194. 
Roseola.  1 123. 

 epidemic,  175. 

Rotation  of  intestine,  758. 
RStheln,  i  75. 
Round-worm,  766,  772. 
Rubeola.  171. 

 notha,  1 75. 

Rubella,  175. 
Rupia,  1 137. 
Rupture  of  heart,  617. 
Ruptures,  abdominal,  086. 

St.  Anthony's  fire,  194. 
St.  Vitus's  dance,  1020. 
Saccharine  diabetes,  878. 
Salivary  glands,  diseases  of,  364. 
Salivation,  375. 
Sanguineous  apoplexy,  105  i. 
Sarcina  urincc.  859. 

  vcnlriculi,  693. 

Saturnism,  1032, 

Scabies,  1  14^:;. 

Scalp,  rheumatism  of,  320. 


Scapular  reflex,  943. 
Scapulodynia,  320. 
Scarification,  52. 

Scarlatina  or  Scarlet  fever,   162  ;  symp.. 

164;  var.,  165;   comp.  and  seq.,  167  ;. 

diag.  of,  168  ;  prog.,  ib.  ;  treat.,  ib. 
Schonlein's  disease,  344. 
Sciatica,  984. 
Scirrhus  cancer,  360. 
Scleroderma,  1139. 

Sclerosis  of  nerve-centres,  io8g  ;  treat.,  !  102. 
Scorbutus,  339. 
Scrivener's  palsy,  11 10. 
Scrofulous  diathesis,  301. 

 disease  of  the  glands,  930. 

Scurvy,  339. 

Sea-sickness,  703. 

Seat-worm,  765,  772. 

Sebaceous  glands,  diseases  of,  1 148. 

Seborrhoea,  1 149. 

Secondary  fever,  95. 

 lateral  sclerosis,  1089,  1098. 

 lesions  in  nervous  diseases,  989. 

 syphilis,  290. 

Semeiology,  2,  i  r. 
Senile  arthritis,  319. 
Sensory  paralysis,  979. 
Septic  fever,  104. 
Septicaemia,  200. 
Sequelae,  17. 

Serous  inflammations, -6  7. 
Serum,  64, 

Shaking  palsy,  11 14. 

Sick-headache,  jcoi. 

Simple  continued  fever,  J30. 

Skin,  diseases  of  the,  1117. 

 diathetic  diseases  of,  1135. 

  hypertrophies  and  atrophies  of,  1 138. 

— — •  inflammation  of,  66. 

 inflammatory  diseases  of,  11 23  ;  bul- 
lous, 1 1 28;  catarrhal,  11 2.:;;  erythema- 
tous, 1 123  ;  papular,  1 131;  pustular,  1  .-30  ; 
squamous,  1(33. 

 new  formations  of,  1741. 

 pigmentary  changes  of,  1143. 

•  parasitic  diseases  of,  1 144. 

Sleep,  disorders  of,  963. 

Small-pox,  177;  anat.  char.,  178;  symp., 
179;  eruption,  ib.;  secondary  fever,  181  ; 
varieties,  lb.;  inoculated,  183  ;  after  vacci- 
nation, ib.  ;  comp.  and  seq..  184  ;  diag., 
186;  prog.,  185  5  treat.,  186. 

Soft  cancer,  360. 

Softening  of  the  brain,  1056  ;  acute,  io.^8  ; 
chronic,  1065. 

 of  spinal  cord,  1084. 

Somnambulism — somniloquism,  964. 
Somnolence,  963. 

Sore-throat,  relaxed,  370  ;  hospital,  382  ; 
sloughing,  384 ;  granular,  386  ;  "folli- 
cular, ib. 

Sounds  of  the  heart.  _:68,  573. 

 respiratory,  418, 

Spasm,  965. 

 of  the  glottis,  458. 
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Spasm  of  inttstiiics,  734,  758. 

 of  oisopliagus,  304. 

 of  the  stomach,  702. 

Spasmodic  asthma,  503. 

 croup,  458. 

 spinal  jiaralysis,  1095. 

  wiy-iiec'k,  1116. 

Spastic  paraplegia,  1095  ;  congenital,  ioqC). 
Sphygmograph,  description   of  tlie,    584  ; 

uses,  586. 
Sphygmographic  tracings,  584. 
Sphygmomanometer,  567. 
Spinal  cord,   diseases  of,  clinical  pht-no- 

mena,  904. 
 and  membranes,  diseases  of,  1072  ; 

diag.,  1087  ;  treat,  of,  1088. 
Spinal  cord,  adventitious  growths  in,  rc86. 

 concussion  ot,  1073. 

 congesiion  i  f,  ic8i. 

  haemt)rihage  into,  IC83. 

 inflammation  of,  1076. 

 meningitis,  acute,  1074. 

 chronic,  1083. 

  paralysis,  1078,  1079,  1095. 

 sclerosis,  99  1 ,  1098;  treat.,  1101. 

 softening,  1  084. 

Spirillum — Spirochsete  Obermeirii,  i  ^8. 
Sjjleen,  diseases  of  the,  819;  general  diag., 

prog.,  and  treat.,  827. 

 congestion  of,  820. 

•          hypertrophy  of,  822. 

  rare  morbid  conditions  of,  827. 

Splenic  cachexia,  819. 

 leucocytha;mia,  822. 

Splenic  tumour,  819. 
S})lenification  of  lung,  475. 
.Splenitis,  821. 
Sporadic  cholera,  235. 

 diseases,  125. 

Spotted  fever,  130. 
Sputa,  400 

Scjuamous  inflammations  of  skin,  1133. 
Stenocardia,  597. 
StifF-neck,  320. 
Stigmata,  53. 

Stomach,  atro])hy  and  degeneration  of,  721. 

  cancer  of,  724;  treat.,  732. 

  chronic  diseases  of,  719. 

  dilatation  of,  727. 

  fibroid  disease  of,  719. 

  and  intestines,  diseases  of  the,  clinical 

characters,  692  ;  general  therapeutics  of, 

696. 

 inflammation  of,  acute,  716  ;  chronic, 

 spasm  or  cramp  of,  702. 

  ulcer  of,  721  ;  diag.,  730;  treat.,  732. 

Stomatitis,  365  ;  treat.,  369. 
Stricture  of  intestines,  758. 

  of  (Ksophagus,  395. 

 of  pylorus,  727. 

.Strongylus  gigans,  gi6. 
Strumous  diathesis,  301. 
Stupor,  9f)i. 

iiubculicular  mottling  in  typhus,  135. 


Succussion,  426. 
Sudamina,  i  1 48. 
Suffocative  breast-pang,  597. 
Sugar,  tests  for,  in  urine,  848. 
Summer  diarrhoea,  235. 
Sunstroke,  1037. 

Suppression  of  urine,  obstructive,  891. 
Suppuration,  65. 

  of  gall-bladder,  813. 

Suppurative  inflammation  of  kidney,  891. 

 of  liver,  786. 

  nephritis,  891. 

  phlebitis,  666. 

  pyle-phlcbitis,  786. 

Supra-renal  capsules,  diseases  of,  837. 
Surgical  kidney,  892. 
Sweat-glands,  diseases  of,  1147. 
Sycosis,  1  150. 

Sx  mmetrical  gangrene  of  extremitie?,  667. 
Symptomatology,  2,  11. 
Symptomatic  fexer,  95. 
  parotitis,  374. 

Symptoms,  mods  of  examination  for,  12. 
Syncope,  595  ;  treat.,  596. 
Syphilides,  1 135. 

Syphilis,  acquired,  skin  eruptions  in,  1  135. 
  congenital,  292. 

  constitutional,  289;  diag.,  294  ;  treat., 

295- 

  hereditary,  292. 

  inoculated,  290. 

Sy[)hilitic  acne,  i  1  j8. 

  disease  of  arteries,  652;    of  brain, 

ic66;  of  laiynx,  452;  of  liver,  806;  of 
lungs,  540;  of  spleen,  827. 

  skin-eruptions,  1135. 

Syringomyelia,  1107. 

Systemic  \  eins,  thrombosis  in  the,  O65. 

Tabes  dorsalis,  1091. 

  mesenlerica,  o.^o. 

Taches  cerebrates,  950. 
Tachycardia,  591 . 
—  paroxysmal,  592. 
Taenia  Egyptica,  765. 

  elliplica,  765. 

  flavo-punctata,  765. 

  medio-canellata,  766. 

  nana,  765. 

  solium,  767. 

Tape-worms,  765,  767. 
Temperaments,  6. 
Temperature,  89. 

  in  disease,  92  ;  uses  in  diag.,  ib. ;  in 

prog.,  94. 
Tender  spots,  98  1. 
Tendinous  rheumatism,  320. 
Tendon  reflexes,  942,  978. 
Tenesmus,  694. 
Terminations  of  disease,  18. 
Tertian  ague,  276. 
Tetanus,  258. 
Tetany,  1025. 
Therapeutics,  2,  2 1 . 
  of  the  respiratory  system,  427. 
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Therapeutics  of  the  circulatory  system,  588 

■          of  ti.e  hepatic  system,  776.  ■ 

  of  tlie  nervous  and  muscular  systems, 

  of  the  stomach  and  intestines,  Cg6. 

  of  the  urinary  system,  861. 

'I'hermo-anEcsthesia  and  hyperaesthesia,  94c. 
Thermometer,  clinical,  89. 
Thomsen's  disease,  11 16. 
Thoracic  aneurism,  655. 
Thorax,  divisions  of,  404. 
Thread-worm,  765,  766. 
Thrill,  571,  58 2. 
Throat,  diseases  of,  377. 

  ulceration  of,  384. 

Thrombosis.  44. 

 —  arteiial,  (  67. 

  cardiac,  663. 

  cereliral,  10 -jf). 

  in  the  pulmonary  artery,  664. 

  in  the  systemic  veins,  6C5. 

Thrush,  367. 

Thyroid  gland,  diseases  of,  932. 
Tic-douloureux,  983. 

Tinea   favosa,  1145;  tricophytina,  1146; 

versicolor,  1 147. 
Tongue,    acute    inflammation    of,  370; 

chronic,  371. 

  characters  of,  693. 

  diseases  of,  364. 

  paialysis  of,  975. 

  ulcers  of,  372. 

Tonsilitis,  acute,  380  ;  treat..  383. 
'i'onsiis,  chronic  enlargement  of,  386. 
Torsion,  758. 
Torticollis,  320,  1116. 
Toruta  cerevisiBe,  119. 

Trachea,  affections  of,  440;  exam.  (,f,  401. 
Tracheal  catarrh,  443. 

  phthisis,  449. 

  sounds,  418. 

Tracheitis,  440. 
Trance,  loi  7. 

Traumatic  hiBmorrhage,  53. 
Treatment,  2,21. 
Tremor,  purring,  571. 
Trichina  spiralis,  288. 
Trichinosis,  287. 
Tricocephalus  dispar,  770. 
Tricophyton,  1 146. 
Tricuspid  murmurs,  579. 

 obstruction,  624. 

 regurgitation,  623. 

Trophic  lesions  in  nervous  diseases,  989. 
Tropical  hepatic  abscess,  786. 
Tubal  ncphiitis,  acute,  897. 

 clironic,  904. 

Tubercle,  296. 

  bacillus,  296  ;  detection  of,  522. 

  of  brain,  1066. 

  of  glands,  930. 

 of  intestines,  755. 

 of  kidney,  915. 

 of  liver,  806. 

  of  lungs,  512. 


Tubercle  of  peritoneum,  685. 

 of  spleen,  827. 

Tubercular  diathesis,  301. 

  disease  of  the  glands,  930. 

  meningitis,  1041. 

 phthisis,  5  I  2. 

 ulceration  of  the  intestine,- 75  •;. 

Tuberculosis,  296;  acute  miliary,  307. 

 of  intestines,  75, ^ 

 of  larynx  and  trachea,  449. 

 of  liver,  806. 

 of  lungs,    1  2. 

Tubular  breathing,  420. 

 percussion-sound,  4  1  5. 

Tumour,  cerebral,  1066  ;  renal,  859. 

Tumours,  mediastinal,  670. 

Tussive  fremitus,  4 1 4  ;  resonanct,  407,  42G. 

Tympanitic  sound,  414. 

Types  of  disease,  17. 

Typhlitis,  747. 

Typhoid  fever,  140 ;  predisposing  causes, 
142;  anat.  char.,  ib.;  stages,  143  ; 
symp,,  146;  varieties,  150;  conip.  and 
seq.,  151  ;  duration  and  term,  152; 
prog.,  153  ;  treat.,  154. 

 type  of  fever,  103. 

Typhus  fever,  131  ;  anat.  char.,  132  ; 
symp.,  133  ;  varieties,  136  ;  sequelae. 
137;  term,  and  duration, /6.  ;  treat.,  138. 

Ulceration,  66. 

Ulcerative  endocarditis,  609. 

 stomatitis,  36O. 

Ulcers  of  the  intestines,  753. 

  of  the  larynx,  451,  453,  454. 

 of  the  mouth  and  tongue,  372. 

 of  the  oesophagus,  395. 

 of  the  stomach,  721. 

 of  the  throat,  384. 

 typhoid,  143. 

Unilateral  paralysis,  969;  sensory,  979. 
Uraemia,  841,  875. 
Urinary  calculus.  919.- 
— = —  deposits,  852. 

 organs,  diseases  of,  clinical  pheno- 
mena, 840  ;  general  therapeutics  of,  86  1. 

Urine,  abnormal  conditions  of,  864. 

 chylous,  855,  867. 

 examination  of,  841  ;  genera 

chemical,      ;  microscopical,  852. 

 purulent,  866. 

Urticaria,    1  1  24. 

Vaccinia,  Vaccination,  189. 
Valves  and  orifices  of  heart,  affections  of,  6  18. 
Valvulitis,  618. 
Varicella,  i()3. 
Varieties  of  disease,  17. 
Variola,  1  77. 
Vaso-motor  disorders,  40. 
Veins,  clinical  j)henomena  connected  with 
the,  567. 

 exam,  of,  586. 

Venesection  in  inflammation,  70. 
Venous  hypcraemia,  30. 
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Venous  murmurs,  568,  ^87. 

 stagnation,  general,  28. 

Ventricular  haemorrliage,  1055. 
Vertige  e'pileptique,  1005. 
Vertigo,  956. 
Vesical  catarrh,  922. 
Vesicular  breathing,  418. 

 emphysema,  495. 

Vibices,  53. 
Villous  cancer,  361. 
Virus,  1 18. 

Vitreous  degeneration,  8  1 . 

Vocal  cords,  paralysis  of  muscles  of,  460. 

 fremitus,  413  ;  resonance,  408,  425. 

Volvulus,  758. 

Vomiting.  702;  treat.,  704. 

 of  blood,  705. 

Wart-pox,  184. 
Wasting  palsy,  1 103. 
Water-brash,  693. 
Water  canker,  367. 
Waxy  disease,  86. 
 liver,  794. 


Weil's  disease,  131. 
Whip. worm.  765,  771. 
White  leg,  666." 

 mouth,  367. 

Whooping-cough,  219. 
Wool-sorter's  disease,  250. 
Word-blindness,  989. 

 deafness,  989. 

Worms,  intestinal,  765. 

Writer's  cram p,  mo. 

Wry  neck,  320  ;  spasmodic,  1 1 16 

Xanthoma,  1 1  so. 
Xanthopsy,  781. 
Xerostomia,  376. 

Yellow  atrophy  of  liver,  acute,  791 
Yellow  fever,  263. 
 tubercle,  303. 

Zona  or  Zoster,  1 129. 
Zyme,  1 18. 

Zymotic  diseases,  1C5. 
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A  TEXT-BOOK  OF  MORBID  HISTOLOGY  for  Students 

and  Practitioners.    With  130  colouied  Illustrations,  royal  8vo,  31s.  6d. 

l^Now  ready. 


GURDON   BUCK,  m.d. 

CONTRIBUTIONS     TO     REPARATIVE  SURGERY: 

Showing  its  Application  to  the  Treatment  of  Deformities,  produced  by 
Destructive  Disease  or  Injury;  Congenital  Defects  from  Arrest  or  Excess 
of  Development ;  and  Cicatricial  Contractions  from  Burns.  Large  Svo,  gs. 


MARY  BULLAR  &  J.  F.  BULLAR,  m.b.  cantab.,  f.r.c.s. 
RECEIPTS  FOR  FLUID  FOODS.     i6mo,  is. 


CHARLES   H.  BURNETT,  a.m.,  m.d. 

Emeritus  Professor  of  Otology  in  the  Philadelphia  Polyclinic  ;  Clinical  Professor  of  Otology 
in  the  Woman's  Medical  College  0/  Pennsylvania  ;  Aural  Surgeon 
to  the  Presbyterian  Hospital,  Philadelphia. 

SYSTEM  OP  DISEASES  OF  THE  EAR,  NOSE  AND 

THROAT.  By  45  Eminent  American,  British,  Canadian  and  Spanish 
Authors.  Edited  by  Charles  H.  Burnett.  With  Illustrations,  in 
two  Imperial' Svo  vols.,  half  morocco,  48s.  nctt.  [^ust  published. 


STEPHEN   SMITH    BURT,  m.d. 
Professor  of  Clinical  Medicine  and  Physical  Diagnosis  in  the  New  York  Post-graduate 

School  and  Hospital. 

EXPLORATION  OF  THE  CHEST  IN  HEALTH  AND 

DISEASE.    With  Illustrations,  crown  Svo,  6s. 


DUDLEY    W.    BUXTON,    m.d.,  b.s.,  m.r.c.p. 

Administrator  of  Anasthetics  and  Lecturer  in  University  College  Hospital,  the  National 
Hospital  for  Paralysis  and  hpilepsy.  Queen's  Square,  and  the  Dental  Hospital  of  London. 

A.N7GSTHETICS  THEIR   USES   AND  ADMINISTRA- 

TION.    Second  Edition,  with  Illustrations,  crown  8vo,  5s. 

[Lewis's  Practical  Series.] 
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HARRY  CAMPBELL,  m.d.,  b.s.  lond.,  m.r.c.p. 

Physician  to  the  North-  West  London  Hospital. 
I. 

THE  CAUSATION'  OF  DISEASE  :  An  exposition  of  the  ulti- 
mate factors  which  induce  it.    Demy  8vo,  12s.  6d. 

FLUSHING    AND    MORBID    BLUSHING:  THEIR 

PATHOLOGY  AND  TREATMENT.  With  plates  and  wood  en- 
gravings, royal  8vo,  los.  6d. 

DIFFERENCES  IN  THe''  NERVOUS  ORGANISA- 
TION OF  MAN  AND  WOMAN,  PHYSIOLOGICAL  AND  PATHO- 
LOGICAL.   Royal  8vo,  15s. 

HEADACHE  AND  OTHER  MORBID  CEPHALIC  SEN- 
SATIONS.   Royal  Svo,  12s.  6d.  [yust  published. 


R.  E.  GARRINGTON,  m.d.,  f.r.c.p. 

Late  Assistant  Physician  and  Senior  Demonstrator  of  Morbid  Anatomy  at  Guy's  Hospital. 

NOTES  ON  PATHOLOGY.  With  an  Introductory  Chapter  by 
J.  F.  GooDHART,  M.D.  (Aberd.),  F.R.C.P.,  Physician  to  Guy's  Hospital, 
Edited  by  H.  Evelyn  Crook,  M.D.  Lond.,  F.R.C.S.  Eng.,  and  Guy 
Mackeson,  L.R.C.P.,  M.R.C.S.    Crown  Svo,  3s.  6d. 


ALFRED   H.   CARTER,  m.d.  lond. 

Fellow  of  the  Royal  College  of  Physicians ;  Physician  to  the  Queen's  Hospital, Birminghavi; 

Professor  of  Therapeutics  in  Queen's  College,  Birmingham. 

ELEMENTS  OF  PRACTICAL  MEDICINE.    Sixth  Edition, 
crown  Svo,  gs. 


F.  H.  CHAMPNEYS,  M. A.,  M.D.  oxoN.,  F.R.C.P. 

Physician-Accoucheur  and  Lecturer  on  Obstetric  Medicine  at  St.  Bartholomew's  Hospital: 
Examiner  in  Obstetric  Medicine  in  the  University  of  Oxjord,  &c. 

I. 

LECTURES  ON  PAINFUL  MENSTRUATION.  THE 

HARVEIAN  LECTURES,  1890.    Roy.  Svo,  7s.  6d. 

II. 

EXPERIMENTAL    RESEARCHES    IN  ARTIFICIAL 

RESPIRATION  IN  STILLBORN  CHILDREN,  AND  ALLIED  SUB- 
JECTS.   Crown  Svo,  3s.  6d. 


W.  BRUCE  CLARKE,  m.a.,  m.b.  oxon.,  f.r.c.s. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  at 
St.  Bartholomew's  Hospital ;  Surgeon  to  the  West  London  Hospital,  &c. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 

OF  THE  KIDNEY  AMENABLE  TO  DIRECT  SURGICAL  IN- 
TETIFEKENCE.    With  Illustrations,  demy  Svo,  7s.  6d. 


JOHN    COCKLE,  m.a.,  m.d. 

Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER.   Svo,  4s.  6d. 


ALEXANDER    COLLIE,    m.d.  aberd.,  m.r.c.p.  lond. 

Secretary  of  the  Lptdemioloi;ical  Society  for  Germany  and  Russia,  &c. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAG- 
NOSIS, PROGNOSIS,  AND  TREATMENT.  Illustrated  with 
Coloured  Plates,  crown  Svo,  8s.  6d.  [Lewis's  Practical  Series.] 
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M.   P.   MAYO   COLLIER,  m.b.,  m.s.  lond.,  f.r.c.s.  eng. 

Professor  of  Comparative  Anatomy  and  Physiology  at  the  Royal  College  of  Surgeons, 

England,  &c. 

THE  PHYSIOLOGY  OF  THE  VASCULAR  SYSTEM. 

Illustrations,  8vo,  3s.  6d. 


WALTER    S.    COLMAN,  m.b.,  m.r.c.p.  lond. 

Pathologist  and  Registrar  to  the  National  Hospital  for  the  Paralysed  and  Epileptic. 

SECTION  CUTTING  AND  STAINING:     A  Practical 

Guide  to  the  Preparation  of  Normal  and  Morbid  Histological  Specimens. 
Crown  Svo,  3s. 


W.  H.  CORFIELD,  m.a.,  m.d.  oxon.,  f.r.c.p.  lond. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London  ;  Medical  Officer 
of  Health  for  St.  George's,  Hanover  Square,  &c. 

DWELLING  HOUSES :   their  Sanitary  Construction  and 

Arrangements.   Third  Edition,  with  Illustrations,  crown  Svo,  3s.  6d. 


J.  LEONARD  CORNING,  M. A.,  M.D. 

Consultant  in  Nervous  Diseases  to  St.  Francis  Hospital. 

A  PRACTICAL  TREATISE  ON  HEADACHE,  NEU- 
RALGIA, SLEEP  AND  ITS  DERANGEMENTS,  AND  SPINAL 
IRRITATION.  With  an  Appendix— Eye  Strain,  a  Cause  of  Headache 
By  David  Webster,  M.D.    Second  Edition,  Demy  Svo,  7s.  6d. 


EDWARD  COTTERELL,  f.r.c.s.  eng.,  l.r.c.p.  lond. 

Late  House  Surgeon,  University  College  Hospital. 

ON  SOME  COMMON  INJURIES  TO  LIMBS;  their 
Treatment  and  After-treatment,  including  Bone-settmg  (so-called). 
With  Illustrations,  small  Svo,  3s.  6d. 


SIDNEY  COUPLAND,  m.d.,  f.r.c.p. 
Physician  to  the  Middlesex  Hospital,  and  Lecturer  on  Practical  Medicine  in  the  Medical 
School  ■  late  Examiner  in  Medicir.e  at  the  Examining  Board  for  England. 

NOTES  ON  THE  CLINICAL  EXAMINATION  OF  THE 

BLOOD  AND  EXCRETA.    Third  Edition,  lamo,  is.  6d. 


CHARLES  CREIGHTON,  m.d. 

Demonstrator  of  Anatomy  in  the  Uuiverstty  of  Cambridge. 


I. 


A  HISTORY  OF  EPIDEMICS  IN  BRITAIN  FROM 
AX).  664  TO  THE  EXTINCTION  OF  THE  PLAGUE.  Demy  Svo, 
i8s. 

ILLUSTRATIONS  OF  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  Svo,  6s. 

III. 

roTTTRTBUTIONS     TO     THE    PHYSIOLOGY  AND 

pXtHOLOGY  OF  THE  BREAST  AND  LYMPHATIC  GLANDS. 
New  Edition  with  additional  chapter,  with  wood-cuts  and  plate,  Svo,  gs. 

BOVINE  TUBERCULOSIs'^'lN  MAN :  An  Account  of  the 
Pathology  of  Suspected  Cases.  With  Chromo-lithographs  and  other 
Illustrations,  Svo,  8s.  6d. 
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H.  RADCLIFFE  CROCKER,  m.d.  lond.,  b.s.,  f.r.c.p. 

Physician  for  Diseases  of  the  Skin  in  University  College  Hospital,  &c. 

DISEASES  OF  THE  SKIN;    THEIR  DESCRIPTION", 

PATHOLOGY,  DIAGNOSIS,  AND  TREATMENT.  Second  Edition, 
with  92  Illustrations,  8vo,  24s.  {J^^^t  published. 


EDGAR  M.  CROOKSHANK,  m.b.  lond.,  f.r.m.s. 

Professor  of  Comparative  Pathology  and  Hactertology  in,  and  Fellow  of  King's  College 

London. 

I. 

MANUAL  OP  BACTERIOLOGY:  Illustrated  with  Coloured 
Plates  from  original  drawings,  and  with  other  Illustrations  in  the  text. 
Third  Edition,  8vo,  21s. 

II. 

HISTORY   AND   PATHOLOGY    OP  VACCINATION. 

Vol.  I.,  A  Critical  Inquiry.  Vol.  II.,  Selected  Essays,  (Edited)  including 
works  by  Jenner,  Pearson,  Woodville,  Henry  Jenner,  Loy,  Rogers,  Birch, 
Bousquet,  Estlin,  Ceely,  Badcock,  Auzias-Turenne,  Dubreuilh  and 
Layet.  Two  volumes,  illustrated  with  22  coloured  plates,  including  re- 
productions of  the  plates  illustrating  Jenner's  Inquiry,  of  selected  plates 
from  the  work  of  Ceely  and  others,  and  with  a  reduced  facsimile  of  an 
engraving  of  Mr.  Jesty,  a  facsimile  of  the  first  folio  of  the  manuscript  of 
Jenner's  original  paper,  a  facsimile  of  an  unpublished  letter  from  Jenner 
to  Mr.  Head.  Royal  8vo,  20s.  nett. 


J.  BRENDON  CURGENVEN,  m.r.c.s.,  l.s.a. 

Formerly  House  Surgeon  to  the  Royal  Free  Hospital  ;   Honorary  Secretary  of  the  Harveian 
Society,  the  Infant  Life  Protection  Society,  &c. 

THE   DISINFECTION    OP   SCARLET    FEVER  AND 

OTHER  DISEASES  BY  ANTISEPTIC  INUNCTION,    bvo,  is.  6d. 


HERBERT    DAVIES,   m.d.,  f.r.c.p. 

Late  Consulting  Physician  to  the  London  Hospital. 

THE  MECHANISM  OP  THE  CIRCULATION  OP  THE 

BLOOD  THROUGH  ORGANICALLY  DISEASED  HEARTS. 
Edited  by  Arthur  Templer  Davies,  B.A.  (Nat.  Science  Honours), 
M.D.  Cantab.,  M.R.C.P.  ;  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Crown  Svo,  3s.  6d. 


HENRY   DAVIS,  m.r.c.s. 
reacher  and  Administrator  of  Ancesthetics  at  St.  Mary's  Hospital,  and  Assistant  Anasthetist 

to  the  Dental  Hospital  of  London. 

GUIDE  TO  THE  ADMINISTRATION  OP  ANAESTHE- 
TICS.   Second  Edition,  fcap.  Svo,  2S.  6d. 


J.  THOMPSON   DICKSON,  m.a.,  m.u.  ca.ntab. 

Late  Lecturer  on  Mental  Diseases  at  Guy's  Hospital. 

THE  SCIENCE  AND  PRACTICE  OP   MEDICINE  IN 

RELATION  TO  MIND,  the  Pathology  of  the  Nerve  Centres,  and  the 
Jurisprudence  of  Insanity,  being  a  course  of  Lectures  delivered  at  Guy's 
Hospital.  Illustrated  by  Chromo-lithographic  Drawings  and  Physiolo- 
gical  Portraits.    Svo,  14s. 


F.  A.  DIXEY,  M.A.,  D.M. 

Felloiv  of  Wadham  College,  Oxford. 

EPIDEMIC  INFLUENZA:    A  Study  in  Comparative 

Statistics.    With  Diagrams  and  Tables.    Svo,  7s.  6d. 
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HORACE  DOBELL,  m.d. 

Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

ON    DIET    AND    REGIMEN    IN    SICKNESS  AND 

Health,  and  on  the  Interdependence  and  Prevention  of  Diseases  and  the 
Diminution  of  their  Fatality.    Seventh  Edition,  8vo,  5s.  nett. 


CHARLES  W.  DULLES,  m.d. 
Fellow  of  the  College  of  Physicians  of  Philadelphia  and  of  the  Academy  of  Surgery; 

Physician  to  the  Rush  Hospital. 

ACCIDENTS  AND  EMERGENCIES :   A  Manual  of  the 

Treatment  of  Surgical  and  Medical  Emergencies  in  the  absence  of  a 
Physician.    Fourth  Edition,  with  Illustrations,  post  8vo,  3s.  nett. 


JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OF  SOLUBILITIES.   Arranged  chiefly 
for  the  use  of  Prescribers  and  Dispensers.    lamo,  2s.  6d. 


ARTHUR  W.  EDIS,  m.d.  lond.,  f.r.c.p. 
Senior  Physician  to  the  Chelsea  Hospital  for  Women;  Late  Obstetric  Physician  to  the 

Middlesex  Hospital. 

STERILITY  IN  WOMEN:  including  its  Causation  and 

Treatment.    With  33  Illustrations,  demy  8vo,  6s. 


ALEXANDER  S.  FAULKNER. 

Surgeon-Major,  Indian  Medical  Service. 

A  GUIDE  TO  THE  PUBLIC  MEDICAL  SERVICES. 

Compiled  from  Official  Sources.    8vo,  2s. 


W.  SOLTAU  FEN  WICK,  m.b.,  b.s.  lond. 
Member  of  the  Royal  College  of  Physicians  ;  Assistant  Physician  to  the  Evelina  Hospital 

for  Sick  Children,  &c. 

THE  DYSPEPSIA  OP  PHTHISIS:    Its  Varieties  and 

Treatment,  including  a  Description  of  Certain  Forms  of  Dyspepsia 
associated  with  the  Tubercular  Diathesis.    Demy  8vo.       [yust  ready. 


DR.  FERBER. 
MODEL    DIAGRAM    OE    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s. 


J.  MAGEE  FINNY,  m.d.  duel. 
King's  Professor  of  Practice  of  Medicine  in  School  of  Physic,  Ireland,  &c. 

NOTES  ON  THE  PHYSICAL  DIAGNOSIS  OF  LUNG 

DISEASES.    32mo,  is.  6d. 


AUSTIN  FLINT,  m.d.,  ll.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bcllevue  Hospital  Medical 
Colleee,  New  York  ,  Visiting  Physician  to  the  Bellevue  Hospital,  &c. 

A   TEXT-BOOK   OF   HUMAN   PHYSIOLOGY,  tourth 
Edition,  Illustrated  by  plates,  and  316  wood  engravings,  large  Svo,  25s. 


W.  H.  RUSSELL  FORSBROOK,  m.d.  lond.,  m.r.c.s. 

Consulting  Medical  Officer  to  the  Government  of  the  Cape  of  Good  Hope;  formerly  Surgical 
Registrar  to  Westminster  Hospital. 

A  DISSERTATION  ON  OSTEO-ARTHRITIS. 

Demy  8vo,  5s. 
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J.  MILNER  FOTHERGILL,  m.d.,  m.r.c.p. 
Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &C. 

I. 

INDIGESTION"  AND  BILIOUSNESS.     Second  Edition,  post 
8vo,  7s.  6d. 

II. 

GOUT  IN  ITS  PROTEAN  ASPECTS.    Post  8vo,  7s.  6d. 

III. 

THE  TOWN  DWELLER:   His  Needs  and  His  Wants. 

With  an  Introduction  by  Sir  B.  W.  Richardson,  m.d.,  ll.d.,  f.r.s. 
Post  8vo,  3  s.  6d. 


PROFESSOR  E.  FUCHS. 

Professor  of  Ophthalmology  in  the  University  of  Vienna. 

TEXTBOOK  OF  OPHTHALMOLOGY. 

Translated  from  the  German  by  A.  Duane,  M.D.,  Assistant  Surgeon, 
Ophthalmic  and  Aural  Institute,  New  York.  Second  Edition,  with 
190  Illustrations,  large  octavo,  21s. 


SIR  DOUGLAS  GALTON. 
LaU  Royal  Engineers,  K.C.B.,  Hon.  D.C.L.,  LL.D.,  F.R.S.,  Assoc.  Inst.  C.E.,  M.LMech.E., 
F.S.A.,  F.G.S.,  F.L.S.,  F.C.S.,  F.R.G.S.,  &c.,  Formerly  Secretary  Railway 
Department  Board  of  Trade,  &c.,  &c. 

HEALTHY  HOSPITALS.    Observations  on  some  points 

connected  with  Hospital  Construction.     8vo,  with  Illustrations,  los.  6d. 


JOHN  HENRY  GARRETT,  m.d. 
Licentiate  in  Sanitary  Science  and  Diplomate  in  Public  Health,  Universities  of  Durham 

and  Cambridge,  &c. 

THE  ACTION  OF  WATER  ON  LEAD ;  being  an  inquiry 

into  the  Cause  and  Mode  of  the  Action  and  its  Prevention.  Crown  Bvo, 
4s.  6d. 


ALFRED  W.  GERRARD,  f.c.s. 
Examiner  to  the  Pharmaceutical  Society  ;  Teacher  of  Materia  Medica  and  Pharmacy 
at  University  College  Hospital. 

ELEMENTS   OP   MATERIA    MEDICA   AND  PHAR- 
MACY.   Crown  8vo,  8s.  6d. 

NEW  OFFICIAL  REMEDIES,  B.P.,  1890.  Supplement 
to  the  above.    Crown  8vo,  is. 


HENEAGE   GIBBES,  m.d. 
Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical  School  of 

Westminster  Hospital ;  etc. 

PRACriCAL  HISTOLOGY  AND  PATHOLOGY. 

Third  Edition,  revised  and  enlarged,  crown  8vo,  6s. 


R.  T.  GLAZEBROOK,  m.a.,  f.r.s. 

Assistant  Director  of  the  Cavendish  Laboratory;  Fellow  of  Trinity  College,  Cambridge. 

HEAT  AND  LIGHT.     Crown  8vo,  5s.    The  two  parts  are  also  pub- 
lished separately.    Heat,  3s. ;  Light,  3s. 

[Cambridge  Natural  Science  Manuals.] 
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JAMES  F,  GOODHART,  m.d.  aberd.,  f.r.c.p. 

Physician  to  Otiy's  Hospital,  and  Consulting  Physician  to  the  Evelina  Hospital  for 

Sick  Children. 

ON  COMMON  NEUROSES :  or  the  Neurotic  Element  in 

Disease  and  its  Rational  Treatment.   Second  Edition,  crown  8vo,  3s.  6d. 

[yust  published. 

C.  A.  GORDON,  M.D.,  c.B. 

Deputy  Inspector  General  of  Hospitals,  A  rmy  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  8vo,  58. 


JOHN  GORHAM,  m.r.c.s. 
TOOTH  EXTRACTION :  a  Manual  on  the  proper  mode 
of  extracting  Teeth.     Fourth  Edition,  fcap.  8vo,  is.  6d. 


GEORGE  M.  GOULD,  a.m.,  m.d. 

Ophthalmic  Surgeon  to  the  Philadelphia  Hospital,  &c. 

I. 

A.  NEW  MEDICAL  DICTIONARY :   including  all  the 

words  and  phrases  used  in  Medicine,  with  their  proper  pronunciation 
and  definitions.    Svo,  los.  6d. 

II. 

A  POCKET  MEDICAL  DICTIONARY,  Giving  the  Pro- 
nunciation and  Definition  of  about  12000  of  the  Principal  Words  used  in 
Medicine  and  the  Collateral  Sciences.    32mo,  4s.  nett. 


W.    R.    GOWERS,  M  D.,  F.R.C.P.,  M.R.C.S. 

Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OF  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is. 


SURGEON-CAPTAIN    A.  E.  GRANT,  m.b. 

Indian  Medical  Service ;  Professor  of  Hygiene,  Madras  Medical  College. 

THE  INDIAN  MANUAL  OF  HYGIENE. 

Vol.  I.,  Svo,  Tos.  6d.  nctt. 


LANDON  C.  GRAY,  m.d. 
Professor  of  Nervous  and  Mental  Diseases  in  the  N ew  York  Polyclinic ;  Vtstting  Physuuin 

to  St.  Mary's  Hospital,  &c. 

A  TREATISE  ON  NERVOUS  AND  MENTAL  DIS- 
EASES FOR  STUDENTS  AND  PRACTITIONERS  OF  MEDI- 
CINE.   With  168  illustrations,  Svo,  21s. 


J.  B.  GRESSWELL,  m.r.c.v.s. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU^ 

TICS.    With  an  Index  of  Diseases  and  Remedies.    Fcap.  Svo,  5s. 


A.  HILL  GRIFFITH,  m.d. 

Surgeon,  Manchester  Royal  Eye  Hospital. 

THE  DIAGNOSIS  OF  INTRA-OCULAR  GROWTHS. 

With  8  woodcuts,  Svo,  is.  6d. 
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SAMUEL    Di    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings, 
8vo,  i8s. 


SAMUEL  W.  GROSS,  a.m.,  m.d. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital 
and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE   ON   TUMOURS   OF  THE 

MAMMARY  GLAND:  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  8vo,  los.  6d. 


DR.  JOSEF  GRUBER. 

Professor  of  Otology  in  the  University  of  Vienna,  etc. 

A   TEXT-BOOK  OE  THE  DISEASES  OP  THE  EAR. 

Translated  from  the  second  German  edition,  and  Edited,  with  addi- 
tions, by  Edward  Law,  M.D.,  CM.  Edin.,  M.R.C.S.  Eng.,  Surgeon 
to  the  London  Throat  Hospital  for  Diseases  of  the  Throat,  Nose  and 
Ear;  and  Coleman  Jewell,  M.B.  Lond.,  M.R.C.S.  Eng.,  late  Surgeon 
and  Pathologist  to  the  London  Throat  Hospital.  Second  English 
Edition,  with  165  Illustrations,  and  70  coloured  figures  on  2  lithographic 
plates,  royal  8vo,  28s. 


F.  DE  HAVILLAND  HALL,  m.d.,  f.r.c.p.  lond. 

Physician  to  Out-patients,  and  in  charge  of  the  Throat  Department  at  the  Westminster 

Hospital,  &c. 

DISEASES  OF  THE  NOSE  AND  THROAT.    Crown  8vo, 
with  2  coloured  plates  and  59  illustrations,  los.  6d.  [Now  ready. 

[Lewis's  Practical  Series.] 


WILLIAM  A.  HAMMOND,  m.d. 
Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  of 

the  City  of  New  York,  &c. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations 
post  8vo,  8s.  6d. 


ALEXANDER  HARVEY,  m.d. 
Late  Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  &c., 

AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 

Late  Regius  Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS   OF  MATERIA  MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS.  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharmacopoeia.    Ninth  Edition, 32mo,  is.  6d. 


H.  HELBING,  f.c.s. 
MODERN  MATERIA  MEDICA:  FOR  MEDICAL  MEN, 

PHARMACISTS,  AND  STUDENTS.    Fourth  Edition,  8vo,  8s.  Htf«. 

ijfust  published. 
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C.    HIGGENS,  F.R.c.s. 

ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School, 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

Illustrations,  crown  8vo,  6s.  [Lewis's  Practical  Series.] 


BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 
Professor  0/  Clinical  Surgery  in  University  College;  Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital. 

THE  ESSENTIALS  OF  BANDAGING.    With  directions 

for  Managing  Fractures  and  Dislocations;  for  administering  Ether  and 
Chloroform;  and  for  using  other  Surgical  Apparatus;  with  a  Chapter 
on  Surgical  Landmarks.  Sixth  Edition,  revised  and  enlarged,  Illustrated 
by  144  Wood  Engravings,  crown  8vo,  5s. 


BERKELEY   HILL,  m.b.  lond.,  f.r.c.s. 

Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University  College 

Hospital  and  to  the  Lock  Hospital ;  ' 

AND  j 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary.  I 

I.  ( 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  Edition,  entirely  re-written,  royal  8vo,  iSs.  j 

II.  I 
THE   STUDENT'S   MANUAL    OF    VENEREAL    DIS-  ] 

EASES.  Being  a  Concise  Description  of  those  Affections  and  of  their  I 
Treatment.    Fourth  Edition,  post  8vo,  2s.  6d. 


FROM  HOSPITAL  WARD  TO  CONSULTING  ROOM, 

with  Notes  by  the  Way  ;  a  Medical  Autobiography.  By  a  Graduate  of 
the  London  University.    Post  8vo,  3s.  6d. 


PROCTER  S.  HUTCHINSON,  m.r.c.s. 

Assistant  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat. 

MANUAL   OF   DISEASES   OP   THE   NOSE  AND 

THROAT;  including  the  Nose,  Naso-pharynx,  Pharynx,  and  Larynx. 
With  Illustrations,  crown  8vo,  3s.  6d. 


C.    R.    ILLINGWORTH,  m.d.  ed.,  m.r.c.s. 
THE  ABORTIVE    TREATMENT   OF    SPECIFIC  FE- 
BRILE  DLSORDERS    BY    THE    BINIODIDE    OF  MERCURY. 
Crown  8vo,  3s.  6d. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  of  Wales. 

THE   PRACTICAL    MEDICINE     OF  TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (i86g).    Small  8vo,  is.  6d. 
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GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 
Clinical  Assistant,  late  House  Surgeon  and  Chloro/ormtst,  Royal  Westminster  Ophthalmic 

Hospital,  &c. 

A  NEW  METHOD  OF  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  8vo,  3s.  6d. 


JOHN   M.  KEATING, 

Fellow  0/  the  College  0/  Physicians,  Philadelphia,  &c. 

AND 

HENRY  HAMILTON. 

POCKET  MEDICAL  LEXICON. 

32mo,  3s.  nett. 


T.   N.   KELYNACK,  m.d. 

Pathologist  to  the  Manchester  Royal  Infirmary  ;  Demonstrator  and  Lecturer  on  Pathology 

in  the  Owen's  College. 

A  CONTRIBUTION  TO  THE  PATHOLOGY  OF  THE 

VERMIFORM  APPENDIX.    With  Illustrations,  large  8vo,  los.  6d. 


HENRY  R.  KENWOOD,  m.b.,  d.p.h.,  f.c.s. 

Instructor  in  the  Hygienic  Laboratory,  University  College,  and  Assistant  to  Professor 
Ccrfield  in  the  Public  Health  Department,  University  College. 

PUBLIC  HEALTH  LABORATORY  WORK,  including 

Methods  employed  in  Bacteriological  Research,  with  special  reference 
to  the  Examination  of  Air,  Water  and  Food,  contributed  by  Rubert 
BoYCE,  M.B.,  Assistant  Professor  of  Pathology,  University  College. 
With  Illustrations,  cr.  8vo,  los.  6d. 

[Lewis's  Practical  Series."! 


NORMAN  KERR,  m.d.,  f.l.s. 
President  of  the  Society  for  the  Study  of  Inebriety  ;  Consulting  Physician,  Dalrympie  Home 

for  Inebriates,  etc. 

INEBRIETY  OR  NARCOMANIA:    its  Etiology,  Patho- 
logy, Treatment,  and  Jurisprudence.    Third  Edition,  Svo,  21s. 

[Now  ready. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 

President  of  the  Board  of  Censors  of  the  State  of  New  York;   Member  of  the  American 

Academy  of  Dental  Science,  &c. 

A    TREATISE     ON     ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  Witn  over  350  Illus- 
trations, Svo,  i6s. 


F.  CHARLES  LARKIN,  f.r.c.s.  eng. 
Surgeon  to  the  Stanley  Hospital;  late  Assistant  Lecturer  in  Physiology  in  University 

College,  Liverpool, 

AND 

RANDLE   LEIGH,  m.b.,  b.sc.  lond.  > 

Senior  Demonstrator  of  Physiology  in  University  College,  Liverpool. 

OUTLINES  OF  PRACTICAL  PHYSIOLOGICAL  CHEM- 
ISTRY. Second  Edition,  with  Illustrations,  crown  Svo,  paper  2s.  6d. 
nett,  or  cloth  3s.  nett. 
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J.  WICKHAM  LEGG,  f.r.c.p. 
Formerly  Assistant  Physician  lo  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Patho- 
logical A  natomy  in  the  Medical  School. 

I. 

ON  THE  BILE,  JAUNDICE,  AND  BILIOUS  DISEASES. 

With  Illustratioivs  in  chromo-lithogiaphy,  719  pages,  roy.  8vo,  25s. 

II. 

A  GUIDE  TO  THE  EXAMINATION  OF  THE  URINE. 

Seventh  Edition,  edited  and  revised,  by  H.  Lewis  Jones,  M.D.,  M.A., 
M.R.C.P.,  Medical  Officer  in  charge  of  the  Electrical  Department  in  St. 
Bartholomew's  Hospital.    With  Illustrations,  fcap.  8vo,  3s.  6d. 

[Now  ready 


ARTHUR    H.    N.    LEWERS,    m.d.  lond.,  m.r.c.p.  lond. 

Obstetric  Physician  to  the  London  Hospital ;    Examiner  in  Midwifery  and  Diseases 
0/  Women  to  the  Society  0/  Apothecaries  of  London,  &c. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF 

WOMEN.    Fourth  Edition,  Illustrations,  crown  8vo,  los.  6d. 

[Lewis's  Practical  Series. J 


LEWIS'S  POCKET  CASE  BOOK  FOR  PRACTITIONERS 

AND  STUDENTS.    Roan,  with  pencil,  3s.  6d.  nett. 


LEWIS'S  POCKET  MEDICAL  VOCABULARY. 

Second  Edition,  thoroughly  revised,  32mo,  roan,  3s.  6d. 


T.    R.    LEWIS,    M.B.,  F.R.S.  ELECT,  ETC. 
Late  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Stafi,  &c. 

PHYSIOLOGICAL  &  PATHOLOGICAL  RESEARCHES. 

Arranged  and  edited  by  Sir  Wm.  Aitken,  M.D.,  F.K.S.,  G.  E.  Dobson, 
M.B.,  F.R.S.,  and  A.  E.  Brown,  B.Sc.  Crown  4to,  portrait,  5  maps, 
43  plates  including  15  chromo-lithographs,  and  67  wood  engravings, 
30s.  nett. 

*,*  A  few  copies  only  of  this  work  remain  for  sale. 


C.  B.  LOCKWOOD,  f.r.c.s. 
Hunierian  Professor,  Royal  College  o;  Surgeons  of  tnglaiul ;  Surgeon  to  the  Great  Northern 
Hospital ;   Senior  Demonstrator  of  A  natomy  and  Operative  Surgery  in 
St.  Bartholomew's  Hospital. 

HUNTERIAN   LECTURES  ON  THE  MORBID  ANA- 
TOMY, PATHOLOGY  AND  TREATMENT  OF  HERNIA. 
36  Illustrations,  Demy  Svo,  5s. 


WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 
Professor  0/  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ART   OF  MIDWIFERY. 

Fourth  Edition,  with  numerous  Illustrations,  Svo,  iSs. 


A.  W.  MACKARLANf::,  m.d.,  f.r.c.p.  euin. 
Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow ;  Honorary  Consulting 
Physician  (late  Physician)  Kilmarnock  Infirmary. 

INSOMNIA  AND  ITS  THERAPEUTICS. 

Medium  Svo,  12s.  6d. 
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RAWDON  MACNAMARA. 
Professor  of  Materia  Medica,  Royal  College  of  Surgeons,  Ireland;  Senior  Surgeon  to  the 
Westmoreland  {Lock)  Government  Hospital ;  Suigeon  to  the  Meath  Hospital,  Src. 

AN    INTRODUCTION    TO    THE    STUDY    OP  THE 

BRITISH  PHARMACOPCEIA.    Demy  32mo,  is.  6d.  [Just  published. 


JOHN    MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  (Retired). 
Author  0]  "Cholera  in  its  Home,"  &c. 

ANNALS    OF    CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  7s.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.,  t.c.d. 

PHOTO-MICROG-RAPHY ;    including   a  description  of 

the  Wet  Collodion  and  Gelatine-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  8vo,  7s.  6d. 


PATRICK   MANSON,  m.d.,  cm. 

THE  FILARIA  SANGUINIS  HOMINIS  ;  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA, 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.    Svo,  los.  6d. 


JEFFERY  A.  MARSTON,  m.d.,  c.b.,  f.r.c.s.,  m.r.c.p.  lond. 

Surgeon  General  Medical  Staff  {Retired). 

NOTES  ON  TYPHOID  FEVER:   Tropical  Life  and  ita 
Sequelae.    Crown  Svo,  3s.  6d. 


EDWARD   MARTIN,  a.m.,  m.d. 

MINOR  -SURGERY    AND  BANDAGING   WITH  AN 

APPENDIX  ON  VENEREAL  DISEASES.  82  Illustrations,  crown 
8vo,  4s. 


WILLIAM  MARTINDALE,  f.c.s. 
Late  Examiner  of  the  Pharmaceutical  Society,  and  kUe  Teacher  of  Pharmacy  and  Demon- 
strator  0/  Materia  Medica  at  University  College, 


AND 


W.  WYNN   WESTCOTT,  m.b.  lond. 

Deputy  Coroner  for  Central  Middlesex. 

THE  EXTRA  PHARMACOPCEIA,  with  Medical  Refer- 
ences, and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Seventh  Edi- 
tion, limp  roan,  med.  24mo,  7s.  6d. 
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WILLIAM   MARTINDALE,  f.c.s. 

Late  Examiner  of  the  Pharmaceutical  Society,  &c. 

COCA,  AND   COCAINE.    Their  History,  Medical  and 

liconomic  Uses,  and  Medicinal  Preparations.    Third  Edition,  leap.  8vo. 

\In  preparation. 

ANALYSES    OF   TWELVE*  THOUSAND  PRESCRIP- 

TIONS:  being  Statistics  of  the  Frequency  of  Use  therein  of  all  Official 
iJli  and  Unofficial  Preparations.    Fcap.  4to,  2s.  6d.  nett.         [Now  ready. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.  Compiled  from  the  British 
Pharmacopoeia  of  1885,  with  the  additions  of  i8go.  The  Labels  are  ar- 
ranged in  Two  Divisions: — 

Division  I. — Comprises,  with  few  exceptions,  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II.— Comprises  Chemical  Materia  Medica,  including  Alco- 
hols, Alkaloids,  Sugars,  and  Neutral  Bodies. 
On  plain  paper,  los.  6d.  nett.    On  gummed  paper,  12s.  6d.  nett. 
The  24  additional  Labels  of  i8go  only,  is.  nett. 
*t*  Specimens  of  the  Labels,  of  which  there  are  over  470,  will  be  sent  on  application. 


S.  E.  MAUNSELL,  l.r.c.s.i. 

Surgeon-Major,  Medical  Staff. 

NOTES    OP    MEDICAL    EXPERIENCES   IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  THE 
EYE.    With  Map,  post  8vo,  3s.  6d. 


ANGEL    MONEY,    m.d.  lond.,  f.r.c.p. 
Late  Assistant  Physician  to  University  College  Hospital,  and  to  the  Hospital  for  Sick 
Children  Great  Ormond  Street 

TREATMENT  OP  DISEASE  IN  CHILDREN  :  EM- 
BODYING THE  OUTLINES  OF  DIAGNOSIS  AND  THE 
CHIEF  PATHOLOGICAL  DIFFERENCES  BETWEEN  CHILD- 
REN AND  ADULTS.   Second  Edition,  with  plates,  crown  8vo,  los.  6d. 

[Lewis's  Practical  Series.) 

THE   STUDENT'S   TEXTBOOK  OF   THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d. 


A.    STANFORD    MORTON,  m.b.,  f.r.c.s.  eng. 

Assistant  Surgeon  to  the  Moorfields  Ophthalmic  Hospital ;  Ophthalmic  Surgeon  to  the 
Great  Northern  Central  Hospital. 

REFRACTION  OF  THE  EYE :   Its  Diagnosis,  and  the 

Correction  of  its  Errors.  Fifth  Edition,  with  Illustrations,  small  8vo, 
3s.  6d.  [Now  ready. 


C.  W.  MANSELL  MOULLIN,  m.a.,  m.d.  oxon.,  f.r.c.s. 

Surgeon  and  Lecturer  on  Physiology  at  the  London  Hospital ;  Formerly  Radcliffe's 
Travelling  Fellow  and  Fellow  of  Pembroke  College  Oxford,  etc. 

ENLARGE  r/[ENT  OF  THE '  PROSTATE  :   its  Treatment 

and  Radical  Cure.    With  plates,  roy.  8vo.  [Nearly  ready. 

SPRAINS;    THEIR  CONSEQUENCES  AND  TREAT- 
MENT.   Second  Edition,  crown  Svo,  4s.  6d. 
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PAUL  F.  MUNDE,  m.d. 

Professor  of  Gynecology  at  the  New  York  Polyclinic ;  President  of  the  New  York  Obstetrical 
Society  and  Vice-President  of  the  British  Gynecological  Society,  &c. 

THE  MANAGEMENT  OP  PREGNANCY,  PARTURI- 
TION, AND  THE  PUERPERAL  STATE.  Second  Edition,  square 
8vo,  3S.  6d. 


WILLIAM  MURRAY,  m.d.,  f.r.c.p.  lond. 

Consulting  Physician  to  the  Children's  Hospital,  Newcastle-on-Tyne,  &c. 

ILLUSTRATIONS  OF  THE  INDUCTIVE  METHOD  IN 

MEDICINE.    Crown  8vo,  3s.  6d. 


WILLIAM  MURRELL,  m.d.,  f.r.c.p. 

Physician  to,  and  Lecturer  on  Pharmacology  and  Therapeutics  at  Westminster  Hospital ; 
■  late  Examiner  in  Materia  Medica  to  the  Royal  College  of  Physicians  of  London,  &c. 

WHAT  TO  DO  IN  CASES  OF  POISONING. 

Seventh  Edition,  royal  32mo.,  3s.  6d. 

MASSOTHERAPEUTICS,  OR  MASSAGE  AS  A  MODE 

OF  TREATMENT.    Fifth  Edition,  with  Illustrations,  crown  8vo,  4s.  6d. 

CHRONIC    bronchitis'"  AND    ITS  TREATMENT. 

Crown  8vo,  3s.  6d. 


HENRY  D.  NOYES,  a.m.,  m.d. 
Professor  of  Ophthalmology  and  Otology  in  Bcllevue  Hospital  Medical  College ;  Executive 
Surgeon  to  the  New  York  Eye  and  Ear  Infirmary,  &c. 

A  TEXTBOOK  ON  DISEASES  OF  THE  EYE. 

Second  and  revised  Edition,  Illustrated  by  5  chromo-lithographic  plates, 
10  plates  in  black  and  colours  and  269  wood  engravings,  28s.  nett 


GEORGE   OLIVER,  m.d.,  f.r.c.p. 

PULSE- GAUGING:  A  Clinical  Study  of  Radial  Measure- 
ment and  Pulse  Pressure.    With  Illustrations,  fcap.  8vo.  [Nearly  ready. 

  II. 

THE  HARROGATE  "WATERS  :  Data  Chemical  and  Therapeu- 
tical, with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    With  Map  of  the  Wells,  crown  8vo,  3s.  6d. 

ON  BEDSIDE  URINE  TESTING :  a  Clinical  Guide  to  the 

Observation  of  Urine  in  the  course  of  Work.  Fourth  Edition,  fcap. 
8vo,  3s.  6d. 


DR.  A.  ONODI. 

Docent  of  Rhinology  and  Laryngology  in  the  University  of  Budapest. 

THE  ANATOMY  OF  THE  NASAL  CAVITY,  AND  ITS 

ACCESSORY  SINUSES.  An  Atlas  for  Practitioners  and  Students, 
translated  by  St.  Clair  Thomson,  M.D.  Lond.,  F.R.C.S.  Eng., 
M.R.C.P.  Lond.    With  plates,  royal  8vo.  {In  preparation. 


SAMUEL  OSBORN,  f.r.c.s. 
Surgeon  to  the  Hospital  (or  Women,  Soho  Square ;  Surgeon  to  the  Royal  Naval  Artillery 

Volunteers. 

AMBULANCE   LECTURES :    FIRST  AID.    Third  Edition, 
with  Illustrations,  fcap.  8vo,  2s.  [Just  published. 

AMBULANCE   LECTUREs':    HOME  NURSING  AND 

HYGIENE.    Second  Eduion,  with  Illustrations,  fcap.  8vo,  2S. 


18 


Catalogue  of  Works  Published  by  H,  K.  Lewis. 


WILLIAM   OSLER,  m.d.,  f.r.c.p.  lond. 
Presidtnt  of  the  Association  of  American  Physicians  ;  Professor  of  Medicine,  Johns  Hopkins 
University,  and  Physician-in-Chief  Johns  Hopkins  Hospital.  Baltimore. 

ON  CHOREA  AND  CHOREIFORM  AFFECTIONS. 

Demy  8vo,  S^.  [y„5^  ready. 

THE  CEREBRAL  PALSIES  OF  CHILDREN.  A  Clinical 

Study  from  the  Infirmary  for  Nervous  Diseases,  Philadelphia.  Demy 
8vo,  ss. 


KURRE  W.  OSTROM. 
Instructor  in  Massage  and  Swedish  Movements  in  the  Philadelphia  Polyclinic  and  College 

for  Graduates  in  Medicine. 

MASSAGE  AND  THE  ORIGINAL  SWEDISH  MOVE- 
MENTS; their  application  to  various  diseases  of  the  body.  Second 
Edition,  with  Illustrations,  i2mo,  3s.  6d.  nett. 


CHARLES  A.  PARKER. 

Assistant  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat,  Golden  Square,  London. 
POST-NASAL  GROWTHS.    Demy  8vo,  4s.  6d.      {Just  published. 


ROBERT  W.  PARKER. 
Senior  Surgeon  to  the  East  London  Hospital  for  Children  ;  Surgeon  to  the  German 

Hospital. 

DIPHTHERIA:    ITS   NATURE   AND  TREATMENT, 

WITH  SPECIAL  REFERENCE  TO  THE  OPERATION,  AFTER- 
TREATMENT  AND  COMPLICATIONS  OF  TRACHEOTOMY. 
Third  Edition,  with  Illustrations,  Svo,  6s. 

CONGENITAL    CLUB-FOOT;    ITS    NATURE  AND 

TREATMENT.  With  special  reference  to  the  subcutaneous  division 
of  Tarsal  Ligaments.    Svo,  7s.  6d. 


LOUIS   C.   PARKES,  m.d.  lond.,  d.p.h. 

Lecturer  on  Public  Health  at  St.  George's  Hospital ;  Medical  Officer  of  Health  for  Chelsea. 

HYGIENE  AND  PUBLIC  '  HEALTH.     Third  Edition,  with 
numerous  Illustrations,  crown  Svo,  los.  6d. 

[Lewis's  Practical  Series.] 

INFECTIOUS  DISEASES,  NOTIFICATION  AND  PRE- 
VENTION.   Fcap.  Svo,  roan,  4s.  6d. 


JOHN  S.  PARRY,  m.d. 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstetrical  and  Pathologi- 
cal Societies  oj  Philadelphia,  &c. 

EXTRA-UTERINE  PREGNANCY  ;  Its  Causes,  Species, 
Pathological  Anatomy,  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    Svo,  Ss. 
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THEOPHILUS  PARVIN,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  at  the  Jefferson  Medical  School. 

LECTURES  ON  OBSTETRIC  NURSING,    Delivered  at 

the  Training  School  for  Nurses  of  the  Philadelphia  Hospital.  Post  8vo, 
2s.  6d. 


E.    RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Late  Professor  of  Gynecology  in  the  Medical  Department  of  Dartmouth  College;  President 
of  New  York  Academy  oj  Medicine,  &c.,  &c. 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis,  and 

Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  8vo,  i6s. 


LESLIE  PHILLIPS,  m.d. 

Surgeon  to  the  Birmingham  and  Midland  Skin  and  Lock  Hospital. 

MEDICATED  BATHS  IN  THE  TREATMENT  OF  SKIN 

DISEASES.    Crown  8vo,  4s.  6d. 


HENRY  G.  PIFFARD,  a.m.,  m.d. 

Clinical  Professor  of  Dermatology,  University  of  the  City  of  New  York  ;    Surgeon  in 
Charge  of  the  New  York  Dispensary  for  Diseases  of  the  Skin,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE 

SKIN.  With  50  full  page  Original  Plates  and  33  Illustrations  in  the 
Text,  4to,  £2  i2s.  6d.  iiett. 


G.  V.   POORE,  M.D.,  F.R.C.P. 

Professor  of  Medica  Jurisprudence,  University  College;  Assistant  Physician  to,  and  Physi- 
cian in  charge  of  the  Throat  Department  of.  University  College  Hospital. 

LECTURES  ON  THE  PHYSICAL  EXAMINATION  OF 

THE  MOUTH  AND  THROAT.  With  an  Appendix  of  Cases.  Svo, 
3s.  6d. 


R.  DOUGLAS  POWELL,  m.d.,  f.r.c.p.. 

Physician  Extra-ordinary  to  H.M.  the  Queen  ;  Physician  to  the  Middlesex  Hospital;  Con- 
sulting Physician  to  the  Hospital  for  Consumption  and  D  iseases  of  the  Chest  at  Brompton, 

DISEASES  OF  THE  LUNG-S  AND  PLEURA,  INCLUD- 
ING CONSUMPTION.  Fourth  Edition,  with  coloured  plates  and 
wood  engravings,  Svo,  i8s.  \_Now  ready 


TABLE    OF    PHYSICAL    EXAMINATION    OF  THE 

LUNGS  :  with  Note  on  International  Nomenclature  of  Physical  Signs 
(reprinted  from  Dr.  Powell's  "  Diseases  of  the  Lungs,").  On  one 
sheet,  6d. 


HERBERT  A.  POWELL,  m.a.,  m.d.,  m.ch.  oxon.,  f.r.c.s.e. 

'^^^x,tS.V^^79.^^    aspect    of    TRAUMATIC  IN- 

SANITY.     Medium  8vo,  2s.  6d. 
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URBAN  PRITCHARD,  m.d.  edin.,  f.r.c.s.  eng 

Professor  of  Aural  Surgery  at  King's  College.  London  ;  A  ural  Surgeon  to  King's  College 
Hospital ;  Senior  Surgeon  to  the  Royal  Ear  Hospital 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  TTTF 

USE  OF  STUDENTS  AND  PRACTITIONERS.  Seconf Editbn, 
With  Illustrations,  crown  8vo,  5s.         [Lewis's  Practical  Series.] 


CHARLBS  W.  PURDY,  m.d.  (queen's  univ.) 

Professor  of  Gemto-Unnary  and  Renal  Diseases  in  the  Chicago  Polyclinic  6-c  &c 

BRIGHT'S  DISEASE  AND  THE  ALLIED  AFFECTIONS 

OF  THE  KIDNEYS.    With  Illustrations,  large  8vo,  8s.  6d. 


DR.  THEODOR  PUSCHMANN. 

Public  Professor  in  Ordinary  at  the  University  of  Vienna. 

A  HISTORY  OF  MEDICAL  EDUCATION  FROM  THE 

MOST  REMOTE  TO  THE  MOST  RECENT  TIMES.  Trans- 
lated and  edited  by  Evan  H.  Hare,  M.A.  Oxon.,  F.R.C.S.  Eng., 
L.S.A.    Demy  8vo,  21s. 


C.  H.  RALFE,  M.A.,  M.D.  CANTAB.,  F.R.C.P.  LOND. 
Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 

Durham,  6-c.,  &c, 

A  PRACTICAL  TREATISE  ON  DISEASES   OF  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  Illustra- 
tions, crown  Svo,  los.  6d.  [Lewis's  Practical  Series.] 


FRANCIS  H.  RANKIN,  m.d. 

President  of  the  New  York  Medical  Society. 

HYGIENE  OP  CHILDHOOD.  Suggestions  for  the  care 
of  Children  after  the  Period  of  Infancy  to  the  completion  of  Puberty. 
Crown  Svo,  3  s. 


AMBROSE  L.  RANNEY,  a.m.,  m.d. 

Professor  of  the  Anatomy  and  Physiology  of  the  Nervous  System  in  the  New  York  Post- 

Graduate  Medical  School  and  Hospital,  &c. 

THE  APPLIED  ANATOMY  OF  THE  NERVOUS  SYS- 
TEM.   Second  Edition,  238  Illustrations,  large  8vo,  21s. 


H.  A.  REEVES,  f.r.c.s.  edin. 

Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthopcedic  Hospital. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT: 

A  HANDBOOK  OF  PRACTICAL  ORTHOPEDICS.  Illustrations, 
crown  Svo,  8s.  6d.  [Lewis's  Practical  Series.] 


RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OF  LIFE:  An  Introductory  Chap- 
ter to  Pathology.  Second  edition,  revised  and  enlarged.  Fcap.  4to, 
los.  6d. 
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W.  RICHARDSON,  m.a.,  m.d.,  m.r.c.p. 

REMARKS  ON  DIABETES,  ESPECIALLY  IN  REFER- 
ENCE TO  TREATMENT.    Demy  8vo,  4s.  6d. 


SAMUEL  RIDEAL,  d.sc.  (lond.),  f.i.c,  f.c.s.,  f.g.s. 

Fellow  of  University  College,  London. 
I. 

PRACTICAL  ORGANIC  CHEMISTRY;   The  Detection 

and  Properties  of  some  of  the  more  important  Organic  Compounds. 
i2mo,  2s.  6d. 

II. 

PRACTICAL  CHEMISTRY  FOR  MEDICAL  STUDENTS, 

required  at  the  First  Examination  of  the  Conjoint  Examining  Board  in 
England.    Foolscap  8vo,  2S. 


J.  JAMES  RIDGE,  m.d. 

Medical  Officer  of  Health,  Enfield. 

ALCOHOL  AND  PUBLIC  HEALTH.   Second  Edition,  crown 

8vo,  2S. 


E.  A.  RIDSDALE. 

Associate  of  the  Royal  School  of  Mines. 

COSMIC  EVOLUTION  ;  being  Speculations  on  the  Origin 

of  our  Environment.    Fcap.  8vo,  3s. 


SYDNEY  RINGER,  m.d.,  f.r.s. 
Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to, 
and  Professor  of  Clinical  Medicine  in,  University  College  Hospital. 

I. 

A  HANDBOOK  OF  THERAPEUTICS. 

Twelfth  Edition  thoroughly  revised,  8vo,  15s. 

II. 

ON     THE     TEMPERATURE     OP     THE     BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  Edition,  small  8vo,  2s.  6d. 


R.  LAWTON  ROBERTS,  m.d.  lond.,  d.p.h.  camb.,  m.r.c.s.  eng. 
Honorary  Life  Member  of,  and  Lecturer  and  Examiner  to,  the  St.  John  Ambulance 

Association. 

ILLUSTRATED  LECTURES  ON  AMBULANCE  WORK. 

Fourth  Edition,  copiously  Illustrated,  crown  8vo,  2S.  6d. 

ILLUSTRATED  LECTURES  ON  NURSING  AND  HY- 
GIENE.   Second  Edition,  with  Illustrations,  crown  8vo,  2s.  fid. 
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FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Professor  of  Materia  Medica  and  Therapeutics  and  of  Clinical  Medicine  in  University 
College;  Physician  to  University  College  Hospital ;  Consulting  Physician 
to  Brompton  Consumption  Hospital,  &c. 


THE  THEORY  AND  PRACTICE  OF  MEDICINE. 

Ninth  Edition,  with  Illustrations,  large  8vo,  21s.  {J^tst  Published. 

II. 

THE  OFFICINAL  MATERIA  MEDICA. 

Second  Edition,  entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  8vo,  7s.  6d. 

III. 

NOTES  ON  THE  ADDITIONS  MADE  TO  THE  BRITISH 

PHARMACOPCEIA,  1890.    Fcap.  8vo,  is. 


D.  B.  ST.  JOHN  ROOSA,  m.d. 

Professor  of  Diseases  of  the  Eye  and  Ear  in  the  New  York  Post-Graduate  Medical  School; 
Consulting  Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

THE  EAR:  Including  a  Sketch  of  Aural  Anatomy  and  Physiology. 
Seventh  Edition,  Illustrated,  large  8vo,  25s. 


ROBSON  ROOSE,  m.d.,  ll.d.,  f.c.s. 

Fellow  of  the  Royal  College  0/  Physicians  in  Edinburgh,  &c. 


GOUT,   AND  ITS    RELATIONS    TO    DISEASES  OF 

THE  LIVER  AND  KIDNEYS.    Seventh  Edition,  crown  8vo,  4s.  6d. 

[Now  ready. 

II. 

NERVE  PROSTRATION  AND  OTHER  FUNCTIONAL 

DISORDERS  OF  DAILY  LIFE.    Second  Edition,  demy  8vo,  i8s. 

HI. 

LEPROSY  AND  ITS  PREVENTION:  as  Illustrated  by 

Norwegian  Experience.    Crown  8vo,  3s.  6d. 


WILLIAM  ROSE,  m.b.,  b.s.  lond.,  f.r.c.s. 
Professor  of  Surgery  in  King's  College,  London,  and  Surgeon  to  King's  College  Hospital. 

HARELIP  AND  CLEFT  PALATE.     With  Illustrations,  demy 
8vo,  6s. 


BERNARD    ROTH,  f.r.c.s. 

Fellow  of  the  Uedical  Society  of  London  ;  Member  of  the  Clinical  and  Pathological  Societies 
and  of  the  Medical  Officers  of  Schools'  Assoctation. 

THE  TREATMENT  OF  LATERAL  CURVATURE  OF 

THE   SPINE.    With  Photographic  and  other  Illustrations,  demy  8vo, 

5S- 
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J,   BURDON   SANDERSON,  m.d.,  ll.d.,  f.r.s. 
Jodrcll  Professor  of  Physiology  in  University  College,  London. 

UNIVERSITY  COLLEGE  COURSE    OF  PRACTICAL 

EXERCISES  IN  PHYSIOLOGY.  With  the  co-operation  of  F.  J.  M. 
Page,  B.Sc,  F.C.S.  ;  W.  North,  B.A.,  F.C.S.,  and  Aug.  Waller,  M.D. 
Demy  8vo,  3s.  6d. 


W.  H.  O.  SANKEY,  m.d.  lond.,  f.r.c.p. 

Late  Lecturer  on  Mental  Diseases,  University  College,  London,  etc. 

LECTURES  ON  MENTAL  DISEASE.    Second  Edition,  with 
coloured  Plates,  8vo,  12s.  6d.  i 


JOHN  SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

A   COMPENDIUM  OE  DOMESTIC   MEDICINE  AND 

COMPANION  TO  THE  MEDICINE  CHEST:  Intended  as  a 
source  of  easy  reference  for  Clergymen,  Master  Mariners,  and  Tra- 
vellers ;  and  for  Families  resident  at  a  distance  from  professional  assist- 
ance.   Tenth  Edition,  sm.  8vo,  5s. 


DR.  C.  SCHIMMELBUSCH. 

Privat-doceut  and  Assistant  Surgeon  in  Prof.  v.  Bergmann's  University  Clinic  at  Berlin. 

THE  ASEPTIC  TREATMENT  OF  WOUNDS. 

With  a  Preface  by  Professor  Dr.  E.  von  Bergmann.  Translated  from 
the  Second  German  Edition  by  A.  T.  Rake,  M.B.,  B.S.  Lond.,  F.R.C.S. 
Eng.,  Registrar  and  Pathologist  to  the  East  London  Hospital  for  Chil- 
dren.   With  Illustrations,  crown  Svo.  {^Nearly  ready. 


E.  SCHMIEGELOW,  m.d. 

Consulting  Physician  in  Laryngology  to  the  Municipal  Hospital  and  Director  of  the  Oto- 
Laryngological  Department  in  the  Polyclinic  at  Copenhagen. 

ASTHMA:   Especially  in  its  Relation  to  Nasal  Disease. 
Demy  Svo,  4s.  6d. 


DR.  B.  S.  SCHULTZE. 

Professor  of  Gynecology  ;  Director  of  the  Lying-in  Hospital,  and  of  the  Gynecological  Clinic 

at  Jena. 

THE  PATHOLOGY  AND  TREATMENT  OF  DIS- 
PLACEMENTS OF  THE  UTERUS.  Translated  by  J.  J.  Macan, 
M.A.,  M.R.C.S.  and  edited  by  A.  V.  Macan,  M.B.,  M.Ch.,  Master  of 
the  Rotunda  Lying-in  Hospital,  Dublin.  With  120  Illustrations,  medium 
Svo,  i2s.  6d. 
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JOHN  SHAW.  M.D,  LOND.,  M.R.C.P. 

Obstetric  Physician  to  the  North-West  London  HospitaL 

ANTISEPTICS  IN  OBSTETRIC  NURSING.    A  Text- 

book  for  Nurses  on  the  Application  of  Antiseptics  to  Gynecology  and 
Midwifery.    Coloured  plate  and  woodcuts,  8vo,  3s.  6d.  e-}  ^ 


A.  J.  C.  SKENE,  M.D. 

Professor  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn,  New  York 

TREATISE  ON  THE  DISEASES  OF  WOMEN  FOR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS  '  Seconl 
Edition,  with  coloured  plates  and  251  engravings,  large  8vo,  28s. 


.  .  J-  LEWIS  SMITH,  M.D. 

Physician  to  the  New  York  Foundling  Asylum ;    Clinical  Professor  of  Diseases  of  Children 
in  Bcllevue  Hospital  Medical  College. 

A   TREATISE   ON    THE    DISEASES    OF  INFANCY 

AND  CHILDHOOD.    Seventh  Edition,  with  Illustrations,  large  8vo, 

2IS. 


FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OF  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  8vo,  is.  nett. 


JOHN  KENT  SPENDER,  m.d.  lond. 

Physician  to  the  Royal  Mineral  Water  Hospital,  Bath. 

THE  EARLY  SYMPTOMS  AND  THE  EARLY  TREAT- 

MENT  OF  OSTEO-ARTHRITIS,  commonly  called  Rheumatoid 
Arthritis,  with  special  reference  to  the  Bath  Thermal  Waters.  Sm.  8vo, 
2s.  6d. 


LOUIS   STARR,  m.d. 

Physician  to  the  Children's  Hospital,  Philadelphia ;  late  Clinical  Professor  of 
Diseases  of  Children  in  the  Hospital  of  the  University  of  Pennsylvania. 

HYGIENE  OF  THE  NURSERY.   Including  the  General 

Regimen  and  Feeding  of  Infants  and  Children  ;  Massage,  and  the 
Domestic  Management  of  the  Ordinary  Emergencies  of  Early  Life. 
Third  Edition,  with  Illustrations,  crown  Svo,  3s.  6d. 


JAMES   STARTIN,  m.b.,  m.r.c.s. 
Senior  Surgeon  to  the  Loudon  Skin  Hospital. 

I. 

A  PHARMACOPCEIA  FOR  DISEASES  OP  THE  SKIN. 

Third  Edition,  32mo,  2s.  6d. 

II. 

LECTURES    ON    THE    PARASITIC    DISEASES  OF 

THE  SKIN.  VEGETOID  AND  ANIMAL.  With  Illustrations, 
crown  8vo,  2S.  6d. 
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W.  E.  STEAVENSON,  m.d. 
Late  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital, 

AND 

H.  LEWIS  JONES,  m.a.,  m.d.,  m.r.c.p. 

Medical  Officer  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital. 

MEDICAL  ELECTRICITY.    A  Practical  Handbook  for 

Students  and  Practitioners.    With  Illustrations,  crown  8vo,  gs. 

[Lewis's  Practical  Series.] 


JOHN  LINDSAY  STEVEN,  m.d. 

Assistant  Physician  and  Pathologist,  Glasgow  Royal  Infirmary  ;  Physician  for  Out-patients^ 
Royal  Hospital  for  Sick  Children,  Glasgow;  Lecturer  on  Pathology,  St.  Mungo's 
and  Queen  Margaret  Colleges,  Glasgow,  &c. 

THE  PATHOLOGY   OF   MEDIASTINAL  TUMOURS. 

With  special  reference  to  Diagnosis.    With  Plates,  8vo,  4s.  6d. 


LEWIS  A.   STIMSON,  b.a.,  m.d. 
Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals ;  Professor  of  Clinical  Surgery  in  tht 
Medical  Faculty  of  the  University  of  the  City  of  New  York,  &c. 

A  MANUAL  OF  OPERATIVE  SURGERY. 

Second  Edition,  with  three  hundred  and  forty-two  Illustrations,  post 
8vo,  los.  6d. 


ADOLF  STRUMPELL. 

Professor  and  Director  of  the  Medical  Clinique  at  Erlangen. 

A    TEXT-BOOK    OF    MEDICINE    FOR  STUDENTS. 

AND  PRACTITIONERS.  Second  Edition  translated  from  the  German 
by  Dr.  H.  F.  Vickery  and  Dr.  P.  C.  Knapp,  with  Editorial  Notes  by 
Dr.  F.  C.  Shattuck,  Visiting  Physician  to  the  Massachusetts  General 
Hospital,  etc.  Complete  in  one  large  vol.,  with  119  Illustrations,  imp. 
Svo,  28s. 


JUKES  DE  STYRAP,  m.k.q.c.p.,  etc. 

Physician-Extraordinary ,  late  Physician  in  Ordinary,  to  the  Salop  Infirmary  ;  Consulting 
Physician  to  the  South  Salop  and  Montgomeryshire  Infirmaries,  etc. 

I. 

THE  YOUNG  PRACTITIONER:   WITH  PRACTICAL, 

HINTS  AND  INSTRUCTIVE  SUGGESTIONS,  AS  SUBSIDIARY 
AIDS,  FOR  HIS  GUIDANCE  ON  ENTERING  INTO  PRIVATE. 
PRACTICE.    Demy  Svo,  7s.  6d.  7ictt. 

II. 

A  CODE  OF  MEDICAL  ETHICS:   WITH  GENERAL. 

AND  SPECIAL  RULES  FOR  THE  GUIDANCE  OF  THE 
FACULTY  AND  THE  PUBLIC  IN  THE  COMPLEX  RELA- 
TIONS OF  PROFESSIONAL  LIFE.  Third  Edition,  demy  8vo,. 
3s.  nett. 

III. 

MEDICO-CHIRURGICAL  TARIFFS. 

Fourth  Edition,  fcap.  410,  revised  and  enlarged,  2s.  nett. 

IV. 

THE   YOUNG  PRACTITIONER:     HIS   CODE  AND- 

TARIFF.    Being  the  above  three  works  in  one  volume.     Demy  8vo 
los.  6d.  uett. 
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C.    W.   SUCKLING,  M.D.  LOND.,  m.r.c.p. 

Profeisor  of  Materia  Medica  and  Therapeutics  at  the  Queen's  College,  Physician  to  the 
Queen's  Hospital,  Birmingham,  etc. 

I. 

ON    THE     DIAGNOSIS    OF     DISEASES    OF  THE 

BRAIN.  SPINAL  CORD,  AND  NERVES.  With  Illustrations, 
crown  8vo,  8s.  6d. 

II. 

ON    THE    TREATMENT    OF    DISEASES    OF  THE 

NERVOUS    SYSTEM.    Crown  8vo,  7s.  6d. 


A 

JOHN  BLAND  SUTTON,  f.r.c.s. 

Lecturer  oh  Comparative  Anatomy,  Senior  Demonstrator  of  Anatomy,  and  Assistant  Surgeon 
to  the  Middlesex  Hospital ;  Erasmus  Wilson  Lecturer,  Royal  College  0/ 
Surgeons,  England. 

LIGAMENTS  :  THEIR  NATURE  AND  MORPHOLOGY. 

With  numerous  Illustrations,  post  8vo,  4s.  6d. 


HENRY  R.  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 

£xamtner  in  Ophthalmic  Surgery  tn  the  University  of  Dublin,  and  in  the  Royal  Uni- 
versity of  Ireland;  Surgeon  to  the  National  Eye  and  Ear  Infirmary,  and 
Ophthalmic  Surgeon  to  the  Adelaide  Hospital,  Dublin. 

A  HANDBOOK  OF  THE  DISEASES  OF  THE  EYE  AND 

THEIR  TREATMENT.  Fourth  Edition,  Illustrated  with  wood- 
engravings,  coloured  plates,  colour  tests,  etc.,  small  8vo,  los.  6d. 


EUGENE  S.  TALBOT,  m.d.,  d.d.s. 

Professor  of  Dental  Surgery  in  the  Woman's  Medical  College ;  Lecturer  on  Dental 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES   OF    THE    TEETH   AND  THEIR 

TREATMENT.    With  152  Illustrations,  royal  8vo,  los.  6d. 


ALBERT  TAYLOR. 
Associate  Sanitary  Institute ;  Chief  Sanitary  Inspector  to  the  Vestry  of  St.  George, 

Hanover  Square,  etc. 

THE  SANITARY   INSPECTOR'S  HANDBOOK. 

With  Illustrations,  cr.  8vo.,  5s. 


H.  COUPLAND  TAYLOR,  m.d. 

Fellow  of  the  Royal  Meteorological  Society. 

WANDERINGS    IN     SEARCH     OF     HEALTH,  OR 

MEDICAL  AND  METEOROLOGICAL  NOTES  ON  VARIOUS 
FOREIGN  HEALTH  RESORTS.   With  Illustrations,  crown  8vo,  6s. 
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J.  C.  THOROWGOOD,  m.d. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

THE   CLIMATIC  TREATMENT    OF  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  8vo,  3s.  6d.. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

THE    INSANE    IN    THE    UNITED    STATES  AND> 

CANADA.    Demy  8vo,  7s.  6d. 


DR.  R.  ULTZMANN. 

ON  STERILITY  AND  IMPOTENCE  IN  MAN.  Translated, 
from  the  German  with  notes  and  additions  by  Arthur  Cooper,  L.R.C.P., 
M.R.C.S.,  Surgeon  to  the  Westminster  General  Dispensary.  With< 
Illustrations,  fcap.  8vo,  2s.  6d. 


W.  H.  VAN  BUREN,  m.d.,  ll.d. 

Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College. 

DISEASES  or  THE  RECTUM:  And  the  Surgery  of  the= 
Lower  Bowel.    Second  Edition,  with  Illustrations,  8vo,  14s. 


ALFRED  VOGEL,  m.d. 

Prof essor  of  Clinical  Medicine  in  the  University  of  Dorpat,  Russia. 

A  PRACTICAL  TREATISE  ON  THE   DISEASES  OP 

CHILDREN.  Third  Edition,  translated  and  edited  by  H.  Raphael,. 
M.D.,  from  the  Eighth  German  Edition,  illustrated  by  six  lithographic: 
plates,  part  coloured,  royal  8vo,  i8s. 


A.  DUNBAR  WALKER,  m.d.,  cm. 

THE  PARENT'S  MEDICAL  NOTE  BOOK. 

Oblong  post  8vo,  cloth,  is.  6d. 


A.    J.    "WALL,    M.D.  LOND. 
Fellow  of  the  Royal  College  of  Surgeons  of  England  ;    of  the  Medical  Staff  of  H.  M.  Indian- 
Army  (Retired  List). 

ASIATIC  CHOLERA:    ITS  HISTORY,  PATHOLOGY, 

AND  MODERN  TREATMENT.    Demy  8vo,  6s. 


JOHN  RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTRIBUTIONS  TO  PATHOLOGY  AND  THE  PRAC- 
TICE OF  MEDICINE.    Medium  8vo,  21s. 
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W.   SPENCER  WATSON,  b.m.  lond.,  f.r.c.s.  eng. 
Surgeon  to  the  Throat  Department  of  the  Great  Northern  Hospital;  Senior  Surgeon  to  the 
Roval  South  London  Ophthalmtc  Hospital. 

I. 

DISEASES   OP   THE   NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Second  Edition,  with  Illustrations,  demy  8vo,  12s.  6d. 

II. 

THE  ANATOMY  AND  DISEASES  OF  THE  LACHRY- 
MAL PASSAGES.    With  Illustrations,  demy  8vo,  2s.  6d. 

III. 

EYEBALL-TENSION :    Its  Effects  on  the  Sight  and  its 
Treatment.    With  woodcuts,  p.  8vo,  2s.  6d. 

IV. 

ON  ABSCESS  AND  TUMOURS  OF  THE  ORBIT. 
Post  Svo,  2s.  6d. 


FRANCIS  H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A.M. D. 

ENTERIC  FEVER :  as  lUustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  .Etiology,  Pathology  and 
Treatment.    Svo,  5s.  6d. 


W.  WYNN  WESTCOTT,  m.b. 
Deputy  Coroner  for  Central  Middlesex. 

SUICIDE ;   its  History,  Literatiire,  Jurisprudence,  and 
Prevention.    Crown  Svo,  6s. 


FRANK  J.  WETHERED,  m.d. 

Medical  Registrar  to  the  Middlesex  Hospital,  and  Demonstrator  of  Practical  Medicine  in  the 
Middlesex  Hospital  Medical  School ;    late  Assistant  Physician  to  the 
City  of  London  Chest  Hospital,  Victoria  Park. 

MEDICAL  MICROSCOPY.    A  Guide  to  the  Use  of  the 

Microscope  in  Medical  Practice.    With  Illustrations,  crown  Svo,  gs. 

[Lewis's  Practical  Series.] 


E.  G.  WHITTLE,  m.d.  lond.,  f.r.c.s.  eng. 

Senior  Surgeon  to  the  Royal  Alexandra  Hospital  for  Sick  Children,  Brighton. 

CONGESTIVE  NEURASTHENIA,  OR  INSOMNIA  AND 

NERVE  DEPRESSION.    Crown  Svo,  3s.  6d. 
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SIR  JOHN  WILLIAMS,  BART.,  m.d.,  f.r.c.p. 

Consulting  Physician  to  University  College  Hospital;  fhysxcian  Accoucheur  to  H.R.H, 

Princess  Beatrice,  &c. 

CANCER  OF  THE  UTERUS:   Being  the  Harveian  Lec- 
tures for  1886.    Illustrated  with  Lithographic  Plates,  royal  8vo,  los.  6d. 


E.  F.  WILLOUGHBY,  m.d.  lond. 

THE  NATURAL  HISTORY  OF  SPECIFIC  DISEASES 

OR  STUDIES  IN  GETIOLOGY,  IMMUNITY,  AND  PROPHY- 
LAXIS.   8vo,  2s.  6d. 


E.   T.    WILSON,  M.B.  oxoN.,  f.r.c.p.  lond. 
Physician  to  the  Cheltenham  General  Hospital ;  Associate  Metropolitan  Association  oj 

Medical  Officers  0/  Health. 

DISINFECTANTS  AND  ANTISEPTICS:  HOW  TO  USE 
THEM.    In  Packets  of  one  doz.  price  is.,  by  post  is.  id. 

[y^ust  thoroughly  revised. 


DR.  F.  WINCKEL. 

Formerly  Professor  and  Director  of  the  Gyncecological  Clinic  at  the  University  of  Rostock. 

THE  PATHOLOGY  AND  TREATMENT  OF  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  Edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.    8vo,  14s. 


BERTRAM  C.  A.  WINDLE,  m.a.,  m.d.  duel. 

Professor  of  Anatomy  in  the  Queen's  College,  Birmingham ;  Examiner  in  Anatomy  in  the 
Universities  of  Cambridge  and  Durham, 

A  HANDBOOK  OF  SURFACE  ANATOMY  AND  LAND- 
MARKS.   Illustrated,  post  8vo,  3s.  6d. 


EDWARD  WOAKES,  m.d.  lond. 
Senior  Aural  Surgeon  and  Lecturer  on  Aural  Surgery  at  the  London  Hospital ;  Surgeon 

to  the  London  Throat  Hospital. 

I. 

ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 
HEAD.    Third  Edition,  with  Illustrations,  8vo.  [/«  preparation, 

II. 

POST-NASAL  CATARRH,  AND  DISEASES   OP  THE 

NOSE  CAUSING  DEAFNESS.    With  Illustrations,  cr.  8vo,  6s.  6d. 

HI. 

NASAL  POLYPUS:  WITH  NEURALGIA,  HAY-FEVER 

AND  ASTHMA.  IN  RELATION  TO  ETHMOIDITIS.  With 
Illustrations,  cr.  8vo,  4s.  6d. 


HENRY  WOODS,  b.a.,  f.g.s. 

iJONTOLOGY— INV; 

[Cambridge  Natural  Science  Manuais.] 


ELEMENTARY  PALiEONTOLOGY-INVERTEBRATE 

Crown  8vo,  6s.  ' 
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DAVID  YOUNG,  m.c,  m.b.,  m.d. 
Licentiate  oj  the  Royal  College  of  Physicians,  Edinburf;h  ;  Licentiate  of  the  Royal  College 

of  Surgeons,  Edinburgh,  etc. 

ROME  IN  WINTER  AND  THE  TUSCAN  HILLS  IN 

SUMMER.  A  Contribution  to  the  Climate  of  Italy.  Small 
8vo,  6s. 


HERMANN  VON  ZEISSL,  m.d. 

Late  Professor  at  the  Imperial  Royal  University  of  Vienna. 

OUTLINES    OF    THE    PATHOLOGY    AND  TREAT- 

MENT  OF  SYPHILIS  AND  ALLIED  VENEREAL  DISEASES. 
Second  Edition,  revised  by  M.  von  Zeissl,  M.D.,  Privat-Docent  for 
Diseases  of  the  Skin  and  Syphilis  at  the  Imperial  Royal  University  of 
Vienna.  Translated,  with  Notes,  by  H.  Raphael,  M.D.,  Attending 
Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis,  Bellevue 
Hospital,  Out-Patient  Department.    Large  8vo,  i8s. 


OSWALD  ZIEMSSEN,  m.d. 

Knight  of  the  Iron  Cross,  and  of  the  Prussian  Order  of  the  Crown. 

THE  TREATMENT  OF   CONSTITUTIONAL  SYPHI- 
LIS.   Post  8vo,  3S.  6d. 


Lewis's  Diet  Charts. 

Price  6s.  6d.  per  packet  of  loo  charts,  by  post  6s.  lojd. 

A  suggestive  set  of  diet  tables  for  the  use  of  Physicians,  for  handing  to  patients  after 
consultation,  modified  to  suit  individual  requirements,  for  Albuminuria,  Alcoholism, 
Anaemia  and  Debility,  Constipation,  Diabetes,  DiarrhcEa,  Dyspepsia,  Fevers,  Gout,  Ner- 
vous Diseases,  Obesity,  Phthisis,  Rheumatism  (chronic),  wiih  blank  chart  for  other  dis- 
eases. 

Lewis's  Four-Hour  Temperature  Charts. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2s.  per  50,  i=.  per  20, 
carriage  free. 

This  form  has  been  drawn  up  to  meet  the  requirements  of  a  chart  on  which  the  tem- 
perature and  other  observations  can  be  recorded  at  intervals  of  four  hours.  _  They  will  be 
found  most  convenient  in  hospital  and  private  practice.    Each  chart  will  last  a  week. 

Clinical  Charts  for  Temperature  Observations,  etc. 

Arranged  by  W.  Rigden,  M.R.C.S.     50s.  per  1000,  28s.  per  500. 
15s.  per  250,  7s.  per  100,  or  is.  per  dozen. 
Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of 
Cases;  they  are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 

Lewis's  Clinical  Chart,  specially  designed  for  use  with  the 

Visiting  List.  This  Temperature  Chart  is  arranged  for  four  weeks  and 
measures  6X3  inches.  30s.  per  1000,  iCs.  6d.  per  500,  3s.  6d.  per  100, 
IS.  per  25,  6d.  per  12. 

Lewis's  Nursing  Chart. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2S.  per  50,  or  is.  per  20. 
These  Charts  afford  a  ready  method  of  recording  the  progress  of  the  case 
from  day  to  day. 

Boards  to  hold  the  Charts,  price  is. 

Chart  for  Recording  the  Examination  of  Urine. 

40S.  per  1000  ;  25s.  per  500  ;  15s.  per  250;  7s.  6d.  per  100  ;  is.  per  10. 

These  Charts  are  designed  for  the  use  of  Medical  Men,  Analysts,  and 
others  making  examinations  of  the  urine  of  patients,  and  afford  a  very 
ready  and  convenient  method  of  recording  the  results  of  the  examination. 
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LEWIS'S  PRACTICAL  SERIES. 

Under  this  title  a  Series  of  Monographs  is  published,  embracing  the 
various  branches  of  Medicine  and  Surgery.  The  volumes  are  written  by  i 
well-known  Hospital  Physicians  and  Surgeons,  recognized  as  authorities 
in  the  subjects  of  which  they  treat.  The  works  are  of  a  thoroughly 
PRACTICAL  nature,  calculated  to  meet  the  requirements  of  the  practitioner 
and  student,  and  to  present  the  most  recent  information  in  a  compact  form. 

DISEASES  OF  THE  NOSE  AND  THROAT.  , 

By  F.  de  HAVILLAND  HALL,  M.D.,  F.R.C.P  Lond.,  Phj;sician  to  Out- 
patients, and  in  charge  of  the  Throat  Department  at  the  Westminster  Hospital. 
With  coloured  plates  and  wood  engravings,  crown  8vo.  los.  6d.  [Now  ready.  \ 

PUBLIC  HEALTH  LABORATORY  WORK.  : 

By  HENRY  R.  KENWOOD,  M.B.,  D.P.H.,  F.C.S.,  Instructor  in  the  Hygienic  ; 
Laboratory,  University  College,  and  Assistant  to  Professor  Corfield  in  the  Public  • 
Health  Department,  University  College.    With  Illustrations,  cr.  8vo,  los.  fid. 

MEDICAL  MICROSCOPY:    A  GUIDE  TO  THE  USE  OF  THE  MICRO-  j 

SCOPE  IN  MEDICAL  PRACTICE.    By  FRANK  J.  WETHERED,  M.D.,  ' 
M.R.C.P.,  Demonstrator  of  Practical  Medicine  in  the  Middlesex  Hospital  Medical 
School,  &c.    With  Illustrations,  crown  8vo,  gs. 

MEDICAL  ELECTRICITY.    A  PRACTICAL  HANDBOOK  FOR  STUDENTS 

AND  PRACTITIONERS.    By  W.  E.  STEAVENSON,  M  D.,  and  H.  LEWIS 

JONES,   M.A.,    M.D.,   M.R.C.P.,  Medical  Officer  in  charge  of  the  Electrical  ; 

Department  in  St.  Bartholomew's  Hospital.    With  Illustrations,  crown  8vo,  gs.  • 

HYGIENE  AND  PUBLIC  HEALTH. 

By  LOUIS  C  PARKES,  M.D.,  D.P.H.  Lond.  Univ.,  Fellow  of  the  Sanitary 
Institute, and  Member  of  the  Board  of  Examiners.  Third  edition,  with  numerous 
Illustrations,  cr.  8vo,  los.  fid.  J 

MANUAL  OF  OPHTHALMIC  PRACTICE.  ■ 

By  C.  HIGGENS,  F.R.C.S.,  Ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  j 
on  Ophthalmology  at  Guy's  Hospital  Medical  School.    Illustrations,  cr.  Svo,  6s.  I 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF  WOMEN. 

By  A.    H.  N.    LEWERS,  M.D.  Lond.,   M.R. CP.,  Obstetric  Physician  to  the 
London  Hospital,  etc.    Fourth  Edition,  with  Illustrations,  crown  Svo,  los.  fid. 

AN/ESTHETICS  THEIR  USES  AND  ADMINISTRATION. 

By  DUDLEY  W.  BUXTON,  M.D.,  B.S.,  M.R.C.P.,  Administrator  of 
Anassthetics  and  Lecturer  in  University  College  Hospital,  etc.  Second  Edition, 
with  Illustrations,  crown  Svo,  5s.  1 

TREATMENT  OF  DISEASE  IN  CHILDREN.  , 

By  ANGEL  MONEY,  M.D.,  F.R.C.P.,  late  Assistant  Physician  to  the  Hospital  | 
for  Sick  Children,  Great  Ormond  Street.    Second  edition,  cr.  Svo,  los.  fid. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS,  PROGNOSIS, 

AND  TREATMENT.  By  ALEXANDER  COLLIE,  M.D.  Aberd.,  M.R.C.P.  j 
Illustrated  with  Coloured  Plates,  crown  Svo,8s.  6d.  1 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS  ! 

AND  PRACTITIONERS.  By  URBAN  PRITCHARD,  M.D.  Edin.,  F.R.C.S. 
Eng.,  Professor  of  Aural  Surgery  at  King's  College,  London.  Second  Edition, 
with  Illustrations,  crown  Svo,  5s; 

A  PRACTICAL  TREATISE  ON    DISEASES  OF  THE   KIDNEYS  AND 

URINARY  DERANGEMENTS.    By  C.   H.  RALFE,  M.A.,   M.D.  Cantab., 
F.R.C.P.,  Assistant  Physician  to  the  London  Hospital;    Examiner  in  Medicine  I 
to  the  University  of  Durham,  etc.,  etc.    Illustrations,  cr.  Svo,  los.  fid.  1 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS  AND  STUDENTS 

OF  MEDICINE.   By  ASHLEY  W.  BARRETT,  M.B.  Lond.,  M.R. C.S.,  L.D.S., 

Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  in  the  Medical  School  of,  the'  ' 

London  Hospital.    Second  edition,  with  Illustrations,  cr.  Svo,  3s.  fid.  ' 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A  HANDBOOK  OF 

PRACTICAL  ORTHOP.«DICS.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior  ( 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital  i 
etc.     With  numerous  Illustrations,  cr.  Svo,  bs  fid.  I 

***  Further  volumes  will  be  announced  in  due  cours«. 
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THE  NEWSYDENHAM   SOCIETY'S  PUBLICATIONS. 

President  :~T.  Bryant,  Esq.,  F.R.C.S. 
Honorary  Secretary  .-—JoNATHAii  Hutchinson,  Esq,  FRS 
Treasurer  Sedgwick  Saunders,  M.D.,  F.S.A. 

Secretary  :— J.  Hutchinson,  Jun.,  Esq.,  F.R.C.S. 


Annual  Subscription,  One  Guinea. 

The  Society  issues  translations  of  recent  standard  works  by  continental  authors  on  sub 
J  ects  of  general  interest  to  the  profession. 

Amongst  works  recently  issued  are  "  Sir  William  Gull's  Collected  Works  "  "  Laveran's 
Paludism  "Pozzi  s  Gynecology,';  "  Fliigge's  Micro-Organisms,"  "  Cohnh'eim's  Patho- 
logy  "  Henoch  s  Children, '  •  Sp.egelberg's  Midwifery,"  "  Hirsch's  Historical  and  Geo- 
graphical Pathology,  "  Ewald  s  Disorders  of  Digestion,"  works  by  Charcot  Duchenne 
Begbie,  Billroth,  Graves,  Koch,  Hebra,  Guttmann,  etc.  «-narcot,  uucnenne, 

The  Society  also  has  in  hand  an  Atlas  of  Pathology  with  Coloured  Plates  and  a  valu- 
able and  exhaustive  "Lexicon  of  Medicine  and  the  Allied  Sciences."  ' 

The  Annual  Report,  with  full  list  of  works  published,  and  all  further  information  will  be 
sent  on  application. 
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THE  BRITISH  JOURNAL  OF  DERMATOLOGY.  Edited  by  William  Anderson, 
H.  G.  Brooke,  H.  Radcliffe  Crocker,  T.  Colcott  Fox,  Stephen  Mackenzie,  Malcolm 
Morris,  J.  F.  Payne  and  J.  J.  Pringle.  Published  monthly,  is.  Annual  Subscription, 
I2S.  post  free. 

THE  MEDICAL  MAGAZINE.  Edited  by  George  J.  Wilson,  M.A.,  M.B.  Published 
monthly,  2S.     Annual  subscription,  20s.  post  free. 

THE  NEW  YORK  MEDICAL  JOURNAL.  A  Weekly  Review  of  Medicine.  Annual 
Subscription,  Thirty  Shillings,  post  free. 

THE  THERAPEUTIC  GAZETTE.  A  Monthly  Journal,  devoted  to  the  Science  of 
Pharmacology,  and  to  the  introduction  of  New  Therapeutic  Agents.  Edited  by  Dr.  R. 
M.  Smith.    Annual  Subscription,  los.,  post  free. 

THE  GLASGOW  MEDICAL  JOURNAL.  Published  Monthly.  Annual  Subscription, 
20S.,  post  free.    Single  numbers,  2s.  each. 

LIVERPOOL  MEDICO-CHIRURGICAL  JOURNAL,  including  the  Proceedings  of 
the  Liverpool  Medical  Institution.    Published  twice  yearly,  3s.  6d.  each  number. 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA. 
Volumes  I.  to  VI.,  8vo,  los.  6d.  each. 

MIDDLESEX  HOSPITAL,  REPORTS  OF  THE  MEDICAL,  SURGICAL,  AND 
Pathological  Registrars  for  1883  to  1892.    Demy  8vo,  2s.  6d.  nett  each  volume. 

ARCHIVES  OF  PEDIATRICS.  A  Monthly  Journal,  devoted  to  the  Diseases  of  Infants 
and  Children.    Edited  by  Dr.  W.  P.  Watson.    Annual  Subscription,  12s.  6d.,  post  free. 
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the  world. 
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